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Brown (Miss Ida A ). Geology of the Milton District, 107 ; 
Some Tertiary Formations on the South Coast of 
N,S W , with special reference to the Age and Origin 
of the so-called " SiUca " Rocks, 142 
Brown (Dr W ), and Prof G H Thomson, The Essentia 
of Mental Measurement Thud edition, 374 
Browne (Prof E G ) [death], 94 
Browning (Prof C H ), Bacteriology, 79 
Browning (F R ), Modifications in the Calyx of Primula, 
702 , Phyllody m the Primrose Flower, 518 
Brownlie (D ), Manufacture of Smokeless Fuel, 769 
Brownson (T. K), and F M Cray, Conductivities of 
Hydrogen and Potassium Chloride, 211 
Bruhat (G ), and M Pauthemer, The Rotatory Power in 
the Ultra-Violet of Taitaric Acid in Dilute Solution, 
810 

Brun (P), The Properties of Ternary Liquid Mixtures, 
9 T 5 

Brum (G), and A Ferran, Solid Solution^ between 
Compounds of Elements of different Valency, 367 
Bruys (B), Thermodynamic Derivation of a Black Body 
Radiation Isotherm, 811 

Bryan (Prof G H ), Diatoms and Flocculent Matter, 519; 

The Mathematical Tripos, 198 
Buckley (O. E ), and L W McKeehan, Magnetic Pro¬ 
perties of Permalloy, 838 

Budge (Sir E A Wallis), the Mummy : a Handbook of 
Egyptian Itinerary Archaeology Second edition, 
407 

'Buisson (H ), and C Jausseran, The Ozone Variations of 
the Upper Atmosphere, 327 

Bull (P G ), Marvels of Sound, Light and Electricity ‘ 
an Introduction to some Physical Phenomena for 
Young Students, June 12, Suppt, 45 
Bulman (H F), and Sir HAS Redmaync, Colliery 
Working and Management. comprising the Duties 
of a Colliery Manager, the Superintendence and 
Arrangement of Labour and Wages, and the different 
Systems of Working Coal Scams Fourth edition, 
687 

Bunbury (H M.), and A Davidson, The Industrial 
Applications of Coal-tai Products, 29b 
Bunyard (E A ), A Handbook of Hardy Fruits more 
commonly grown m Great Britain Stone and Bush 
Fruits, Nuts, etc., 259 

Burdon (R S), The Spreading of one Liquid on the 
Surface of another, 106 

Burkhardt (Dr. G N), appointed lecturer in chemistry * 
in Manchester University, 215 
Bume (R. H ), The Anatomy of the Ductless Glands and 
the Lymphatic System of Lophiu$ Piscatorius, 2 17 
Bums (G J ), Sun's Rotation Period as determined from 
Aurorae, 734 

Bums (K.), and W, F Meggers, The Lines of the Solar 
Spectrum, 287 

Burr (Mrs. M. S,) t Solvate Formation, 365 
Burr (Dr May Sybil) (nie Leslie), The Alkaline Earth 
Metals. (A Text-book of Inorganic Chemistry, 
edited by Dr. J. Newton Friend. Vol. 3, Part i), 

Burt (Prof C), Contribution of Psychology to Social 
Hygiene, 599; The Young Delinquent, 7O 
Butler (1 A V.), W. E Hugh, and D, H. Hey, The Effect 
of the Electrode Material on Oxidation Potentials, 252 
Buxton (L. H Dudley), Ethnic Relations m India and 
the Near East, 639 

Buxton (Dr. P, A,), Applied Entomology, 623 
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Cftdell (H. M,), The Rocks of West Lothian ‘ on Account 
of the Geological and Mining History of the West 
Lothian District, 748 

Cadman (Sir John), the title of emeritus professor to be 
conferred on, by Birmingham University, 250 
Cajon (Prof. F.), Did Davy melt Ice by Friction In a 
Vacuum ? 519 

Calder (C C ), appointed Director of the Botanical Survey 
of India ana Supenntendent of the Royal Botanic 
Garden, Calcutta, hi 

Calderwood (W. L.), The Leaping Salmon, 418 
Calkins (Prof G N ), Organisation in Protozoa, 871 
Caiman (Dr W T.), The Shipworm, 795 
Calthrop (T. E ), The Effects of Torsion upon the Thermal 
ana Electrical Conductivities of Aluminium, with 
special reference to Single Crystals, 503 
Calvert (Dr H. T), The Activated Sludge Process of 
Sewage Treatment, 353 
Cambage (R H ), J H Maiden, 57 

Cambi (L ), A Supposed Nitropiusside of Bivalent Iron, 471 
Cambridge Instrument Co, Ltd , Catalogue of Special 
Instruments, 27 

Camichcl (C ), L Escande, and M Ricaud, The Determina¬ 
tion of the Velocities in Liquids and the Paradox of 
Du Buat, 254 

Campbell (A ), awarded the Duddcll Medal of the Physical 
Society of London, 25 

Campbell (A N.), The Direct Oxidation of Manganous Ion 
to Permanganate, 437 

Campbell (J A ), The Effects of Ultra-Violet Radiation 
upon the Metabolism of Hoalthv Subjects, 436 
Campbell (Dr N R ), The Theory of Measurement, 191 
Campbell (Di. T I)), Teeth and Jaws of the Australian 
Aborigines, 837 

Cannon (Dr H. G ), On the Feeding Mechanism of a 
Freshwater Ostracod, Pionocypris vidua (O F Mtill ), 
34 , The Post-embryonic Development of the Fairy 
Shrimp, Chirocephalus dtaphanus, 573 
Cannon (W A ), and E E Free, Oxygen and Root Growth, 
210 

Canthe (Sir James), [obituary article j, 832 
Cantone (M ), New Method of studying Exjierimental 
Results, 402 

Capper (Prof D S ), [death], 277 , [obituary article], 387 
Carbonclh (Dr G ), Sulle fonti stonche della chimica c 
dell’ alchimia in Itaha, 544 

Carpanese (T), The Epidotc of Monte Rosso di Verra 
(Monte Rosa Group), 71 

Carpenter (Dr Kathleen E ), A Plananan Species new to 
Britain, 556 

Carter (F, W ), On the Action of a Locomotive Driving 
Wheel, 842 

Carter (H J ), Entomology—Past and Present, 811 
Case (J ), The Strength of Materials : a Treatise on the 
Theory of Stress Calculations, for Engineers, 11 
Caspari (W. A ), The Ciystal Structure of Catechol, 805 
Castellani (Dr A ), awarded the gold medal of the American 
Medical Association, 765 

Castle (W E ), The Explanation of Hybrid Vigour, 402 
Cathcart (Prof. E P ), and W A Burnett, The Influence 
of Muscle Work on Metabolism in Varying Conditions 
of Diet, 437 

Caton (Dr R,), [death], 94 

Caton-Thompson (Miss Gertrude), and Miss Elinor W 
Gardiner, Research in the Fayum, 701 
Cattell (Prof. J McKeen), Applied Psychology, 534 , 
Aptitude and Achievement, 87 
Cavara (F), and A, Chistom, Hybridisation of Papaver 
sommferum L in relation to the Morphine Content of 
th<J Opium, 611 

Cave (C. J. P.), A Very Rare Halo, 791 ; Cirrus at a 
Lower Level than Alto-cumulus, 199 * Weather Pre¬ 
diction from Observations of Cloudlets, 48 
Cawston (F. G), Variations in the Shells of Isadora 
africana (Krauss) and closely allied Species, 743 
Cazaud (R.), The Auto-magnetisation of Steels by Torsion, 
53 * 

CerigheUi (R), The Influence of Light and Temperature 
on the Germination of Seeds in the Absence of 
Calcium* 539 


Challenger' (F.), J. Haslam, R J. BramhaJl, and J 
Walkden, The Sulphur Compounds of Kimmendge 
Shale Oil, 530 

Chalmers (R M ), Geological Maps , the Determination 
of Structural Detail, June 12, Suppt , 43 
Chamberlain (Prof C J ), Cytoplasm and Chromatin, 136 
Chapman (A Chaston), The Detection and Determination 
of Glycenn in Tobacco, 809 1 

Chapman (F ), An Australian Fossil Jelly-fish, 3^4 
Chapman (Prof S), Some Recent Advances m Atmo¬ 
spheric Physics (Symons Memorial Lecture), 537 < The 
Electrical State of the Upper Atmosphere, 454 , J. 
Topping, and J Morrall, On the Electrostatic Potential 
Energy and the Rhombohedral Angle of Carbonate 
and Nitrate Crystals of the Calcite Type, 469 
Charcot (Dr ), awarded a prize endowed by the late Prince 
Albert of Monaco, 527 

Charlesworth (J K ), The Glacial Geology of the Southern 
Uplands of Scotland, West of Annandalc and Upper 
Clydesdale, 253 ; The Great Re-advance Kame- 
moiaines of the South of Scotland and some later 
Stages of Retreat, 253 

Chase (C T.), Frictional Forces in Liquid Surfaces, 724 
Cheesman (Miss L E ), Labelling in Public Institutes for 
the Public, 303 

Chemtn (E), Colaconcyna retuulalum , 775 
Chevalier (Father), Sunspot Data, 27 
Cheyne (Sir W Watson), Lister and his Achievement: 
being the first Lister Memorial Lecture delivered at 
the Royal College of Surgeons of England on May 14, 
1925, April 3, Suppt ,18 

Ctnlde (V Gordon), The Origin of European Civilisation, 716 
Childs (Principal W M ), The new University of Reading, 
57 * 

Chree (Dr C ), Atmospheric Ozone and Terrestnal Mag¬ 
netism, 251 , Comparison of Magnetic Standards at 
British Observatories, with a Discussion of Various 
Instrumental Questions involved, 738 , The Solar 
Constant and Terrestnal Magnetism, 4O 
Chudoba (K ), The Dispersion of Plagioclase, 143 
Churchill (Stella), Nursing in the Home including Fust 
Aid in Common Emergencies, June 12, Suppt, 42 
Chwolson (Prof. A D ), Aus dem Russischen ubersetzt 
von Prof V R Bursian, Die Evolution dcs Geistes 
der Physik T873-1923, 8 

Clark (Prof A J ), appointed professor of matena mcdica 
111 Edinburgh University, 772 
Clark (Sir Dugald), elected pnme warden of the Gold¬ 
smiths’ Company. 835 

Clark (Dr and Mrs Inglis), gift to Edinburgh University, 

215 

Clark (J E ), In tern at) on al Phenology, 413, 658 
Clark (W ), Kleetrometnc Titration of Halides, 872 
Cl.irke (C W E ), The Colfax Station of the Duquesne 
Light Company, 389 

Claude (G ), Tne Explosion at Boulognc-sur-Seine, 401 ; 
The Present State of Ammonia Synthesis utilising 
Coke-oven Gas, 678 

Close (Sir C F ), Major-General William Roy, 824 
Cluzct and Chevalier, Unidirectional High Frequency 
Current Physiological Effects, 35 
Coates (H ), Catalogue of Mollusca in the Perthshire 
Natural History Museum, 663 
Coates (W, H ), Hours, Wages, and Welfare in Industry, 
709 

Cobb (Prof. J W ), Coal Conservation and the Gas Industry, 
51 ; Coal Utilisation and Research, 613 
Coblentz (W. W ), Temperature of Mars, 906 
Cockerell (Prof T D A ), Ecotypes of Plants, 588 , The 
Evolution of Rosa, 517 

Cofman (V ), The 1 Gas Laws ' m Surface Solutions. 755 
Cohen (B S.), Energy Relations of Sound Waves, 805 
Cohen (Prof, J. B.), Domestic Heating, 658 , The Smoke 
Problem, 547 

Coker (Prof. E G ), awarded the Loui9 Edward Levy 
medal of the Franklin Institute, 600 ; Stresses in 
Buildings, 348 

Cole (Prof F J.), The History of Protozoology, 650 , The 
*. Vascular System of the Myxinoids, 394 
Colebrook, Hill, and Eidinow, Effect of Ultra-Violet Rays 
on the Germicidal Action of the Blood, 357 
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Colin (H.). and Mile A. Chau dun, The Variations of the 
Constant of Hydrolysis with the Concentration of 
Sugar, 611 , and A Grandsirc, The Chemical Char¬ 
acters of Green Loaves, Yellow Leaves, and Red 
Leaves, 254 

Collet (Prof. L, W.), Solution Lakes in Switzerland, 29 , 
The Origin of the Alps, 173 

Collet (Mile Paule), The Constant Paramagnetism of 
Solutions, 218 

Collinge (Dr W E ), Food of Terns, 803 
Collins (H B ), Exploring the Tract of the Louisiana Coast 
Westward from New Orleans, 732 
Colwell, Gladstone, and Wakeley (Drs ), Action of X-rays 
on the developing Chick Embryo, 320 
Combes (K ), The Autumnal Migration of the Nitrogenous 
Substances m the Oak, by Analysis of Whole Plants, 
775 

Combndge (J T ), On the Advance of the X^enhehon of 
Mercury, 106 

Compton (Prof K T ), Dielectric Constant and Molecular 
structure, 361 

Connolly (T F.), The Use of an Artificial Horizon m Photo¬ 
graphic Measurements of Buildings or other Struc¬ 
tures, 519 

Conrady (Miss H G ), Effects of Primary Spherical Aberra¬ 
tion, 136 

Constable (F H ), awarded a Gordon Wigan prize, 177, 
The Behaviom of the Centres of Activity of Saturated 
Surfaces during the Initial Stages of Lnimolecular 
Reaction, 401 , The Dynamics of Surface Action in 
Closed Vessels, 230 

Conway (Prof A W), The Dynamics of the Spinning 
Electron, 742 , and G Keating, Two-electron Orbits, 
742 

Cook'(Sir Ernest), Peregrine Phillips, the Inventor of the 
Contact Process for Sulphuric Acid, 419 
Cook (S. S.), Carnot's Cycle and Efficiency of Heat Engines, 
266 

Cooke (Prof. L H) awarded the gold medal of the 
Consolidated Gold Fields of South Africa, Ltd., 391 
Coolidge (Rc* r , W A B.), [obituary article], 798 
Coombs (F A ), W McGlynn, and M B Welch, The Black 
Cypress Pine {Calhtris calcar ata, R Br ) Tannins and 
their Distribution m the Bark, 142 
Cooper (C J A), W N Haworth, and S. Peat, The 
Constitution of Maltose, 838 

Cooper (Dr Eugenia R A ), The Histology of the more 
important Human Endocrine Organs at Various Ages, 
582 

Cooper (II.), awarded the Allen scholarship of Cambridge 
University, 468 

Cooper (R C ), awarded a Rayleigh prize of Cambridge 
University, 435 

Cooper (W ), Copper Tinted Flame Caps, 35 
Copaux (H. ana A ), A Method of estimating Coloured 
Gases, 218 

Copeman (P R v. d R) Decrease m Acidity during the 
Ripening oi Grapes, 70 

Copson (E T), Partial Differential Equations and the 
Calculus of Variations, 181 

Corbino (O, M.) ( Magneto-optic Phenomena in Fields which 
are varying rapidly, 643 , The Electronic Theory of 
Thermo-Magnetic Phenomena, 679 
Carless (R.), The Rainfall of 1925. 206 
Cornish (Dr Vaughan), Observations of Wind, Wave, and 
Swell on the North Atlantic Ocean, 437 
Coster (Dr. D ), and J. H van dcr Tuuk, The Fine Struc¬ 
ture of the X-ray Absorption Edge in the K-series of 
Argon and its Possible Interpretation, 586 
Coston (E P.) ( A Graduated Course in Strength and 
Elasticity of Materials 2 vols , 375 
Cotronei (G.), The Biology of Petromyzon, III., 471 
Cotton (A ), and R. Dcscamps, A Photographic Spectro¬ 
photometer for the Ultra-violet, 211 ; A Photo¬ 
graphic Spectro-polanmeter for the Ultra-violet, 254 
Cotton (L.-A.), The Earthquakes at Murrambateman 
during March and April 1924, and January to April 

1925, 7 i 

Coulson (A, L), Magnetite Garnet Rocks from Adelie 
Land, 210 


Cournot (J.), The Cementation of Ferrous Alloys with 
Aluminium, 610 

Courtauld (S A ), gift to the Middlesex Hospital Medical 
School, 424 

Courtot (C), and C Pomonia, Researches on Diphenylene 
Sulphide, 708 , Study in the Diphenylene Sulphide 
Senes, 078 , and J. Krolikowski, A New Preparation 
of a-mdanone, 366 

Cowan (T.), gift to Edinburgh University, 807 
Coward (H, F), and F. J Hartwell, Inflammability of 
Firedamp in the Presence of Blackdamp, 769 
Coward (T. A.), The Vertebrates of the Manchester 
District; The Vertebrates of the Shetland Isles, 438 
Cox (L R ), Antkracopupa bntanmea sp. nov , a Land 
Gastropod from the Keele Beds of Northern Wor¬ 
cestershire, 707 , Cretaceous Gastropoda from Portu¬ 
guese East Africa, 65 

Cracknell (AG), and G F Perrott, The New Matriculation 
Geometry, 12 

Cram (Eleisc B ), A New Nematode from the Rat, 767 
Creighton (Prof H J.), Principles and Applications of 
Electrochemistry In 2 vols. VoL 1 , Principles, 479 
Crew (Dr F A E ), On Fertility in the Domestic Fowl, 538, 
Prenatal Death in the Pig and its Effect upon the 
Sex-ratio, 35, 394 , Sexual Physiology, 781 
Cristol (J.), L Hedon, and A Pucch, The Passage of the 
Digestive Polypeptides into the Portal Circulation 
and their Arrest in the Liver, 402 
Crocco (G A.), Possibility of Super-aviation, 679, 915 
Croft (T), Electrical-Machinery Erection, 299 
Crompton (Col R H B ), awaided the Faraday medal of 
the Institution of Electrical Engineers, 170 
Crookshank (Dr F G ), Psychical Methods in Medicine, 320 
Crosby (Prof W O ), [death], 277 

Crossley (Dr A W ), resignation of the presidency of the 
Chemical Society, 207 

Crowder (W.), Dwellers of the Sea and Shore, 412 
Crowfoot (Mrs J W), Neolithic Remains in Liguria, 837 
Ciowther (Prof, J A ), Experimental Optics, 409 
Cruickshank (Dr J ), appointed professor of bacteriology 
m Aberdeen University, 288 

Cudnot (Prof L ), A Tardigrade new to French Fauna, 610; 
L'Adaptation, 447 

Cunhffe-Listei (Sir P), The Safeguarding of Industries 
Act, 86b 

Cunningham (J T ), Abnormalities produced by Amniotic 
Pressure, and their Relation to Heredity, 417 , Blind¬ 
ness of Cave-Animals, 50 , On the Nuptial Pads of 
Frogs and Toads from the Lamarckian Point of View, 
774 

Curran (C H ), and E. H. Bryan, Jr , The Australian 
Syrphid* in the Bishop Museum (Diptera), 811 
Curry (Prof M.), [death], 58 

Cushman (J. A ), The Classification of the Foraminifera, 136 
Cushny (Prof. A. R ), [death], 351 ; [obituary article], 387 
Cuthbertson (C.), Inquiry for Krypton and Xenpn, 699 


Da Fano (Prof C), Prof C Golgi, 203 
Dakin (Prof W. J.), and Miss M G C. Ford ham, Birth 
of Penpatus in England, 858 

Daly (I de B), A Closed-circuit Heart -1 ting Preparation, 
142 

Daly (Prof. R A ), Mountain Building and Igneous Action, 
358 

Daniel (R J ), Animal Life in the Sea, April 3, Suppt,, 19 
Darlington (C D ), Chromosomes of Hyacinth, 670 
Darmois (E ), A Case of Mutarotation, 253 , The Mutarota- 
tion of Mixtures of Molybdates and Ethyl Malate, 538; 
and P. Gabiano, The Polanmetric Study of Mineral 
and Organic Dimolyhdomalates, 366 
Das-Gupta (Hem Chandra), A Few Types of Sedentary 
Games prevalent in the Punjab, 679 
Dauphin6 (A.), Experimental Demonstration of the 
Vascular Ratio between the Leaf and the Root, 254 
Dauvilher (Dr A.), The Biological Action of X-rays of 
various Wave-lengths, 253, The Nature -of Soft 
X-ravs, 708 

David (Sir T. W. Edgeworth), Salient Features in the 
Stratigraphy, Tectonic Structure, and Physiography 
of the Commonwealth of Australia, 607 
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Davidson (Dr. J ). A List of British Aphides (including 
Notes on their Synonymy, their recorded Distribution 
and Food Plants in Britain, and a Food-plant Index), 

Davies (Dr. AC), and Prof. F Horton, The Transmutation 
of Elements, 152 

Davies (K A ), Geology of the Country between Drygarn 
and Abergwesyn, Breconshire, 774 
Davis (AH), The Analogy between Ripples and Acoustical 
Wave Phenomena, 573 

Davis (C W ), The Age of Uranium Minerals, 736 
Davis (F. M,), Results of the Investigations in the Southern 
North Sea, 1921-24, 533 

Davis (N Ryland), and C R Burch, A Single Electrode 
Arc, 342 

Davis (Prof W M ), Subsidence of Coral Reefs, 736 , 
Subsidence Rate of Reef-encircled Islands, 575 
Dawes (Prof C L ), Industrial Electricity Part. 2, 88S 
Day (Dr A L), and others. Volcanic Activity, bO 
Deb (Hant Krishna), When Kurus fought Pandavas ; The 
five-yearly Yuga and the baptarshi Cycle, 843 
Debedat (X ), Ulcerated Rbntgen Epitheliomas cured by 
High Frequency Treatment (Diathermo-coagulation), 
*yt 

L>ebenham (F ), appointed director of the Polar Research 
Institute m Cambridge University, 288 
Delahy (R ), The Catalytic Oxidation of Vinylalkyl- 
carbmols into Vinylalkvlketones in the Presence of 
Palladium Black, 200 

Delaportc (Prof L ), translated by V Gordon C'hilde, 
Mesopotamia the Babylonian and Assyrian CivilUa- 
tion, 151 

Delaville (M ), and P Carlier, The Estimation of Small 
Quantities of Potassium, 6 jo 

Delstnan (Dr H C ), and others, Research on the Fauna 
of Malaysia, 771 

Demerec (M ), Reddish—a frequently * mutating ‘character 
m J)ro$ophila vmlu, 402 

Dempster (Prof A J ), The Free Path of Protons in 
Helium, 573 

Denman (R P G ), Electrical Communication I Line 
Telegraphy and Telephony (Catalogue of the Collections 
in the Science Museum, South Kensington , with 
description and historical Notes and Illustrations), 850 
Denning (W F ), Fireball on April 9, 633 , Fireball on 
May 2, 766. The December Meteors, 63 , The 
January Meteoric Shower, 98 , Two Fireballs, 496 
Desch (Prof C H ), The Growth of Crystals, (>94 
Desgrez (A,), and J Meumer, The Mineral Elements 
associated with Oxyhaemoglobin from the Blood of 
the Horse, 218 

Deslandres (Dr H,), The Magnetic Perturbation of January 
26, 1926, at the Meudon Observatory, 306, The 
Magnetic Disturbance of March 5, 1926, and the 
Disturbances of the first months of the year, 610 , 
The Aurora Borealis and Magnetic Perturbation of 
March 9, 1926, at the Meudon Observatory, 610 
Dewar (D ), Indian Bird Life . or the Struggle for Existence 
of Birds in India, 851 

Dickinson (R G ), and M S Shemll, Formation of Ozone 
by optically excited Mercury Vapour, 743 
Diener (Prof C ), Leitfossihen der Trias. Wirbellose Tiere 
und Kalkalgen, 12 

Dimbleby (Miss Violet), and Prof W. E. S Turner, The 
Relationship between the Durability and the Chemical 
Composition of Glass, 70 

Dines (J. S), Upper Air Temperatures and Thunder¬ 
storms, 822 

Dines (L. H G,), Frictional Forces in Liquid Surfaces, 894 
Dingwall (E. J ), Male Infibulation, 150 
Dirac (P. A. M.), Quantum Mechanics, and a Preliminary 
Investigation of the Hydrogen Atom, 324, The 
Adiabatic Hypothesis for Magnetic Fields, 34 , The 
Elimination of the Nodes in Quantum Mechanics ; 
Relativity Quantum Mechanics, with an Application 
to Compton Scattering, 842 

Ditchbutn (R, W.), The Quenching of Resonance Radiation 
and the Breadths of Spectral Lines, 34 
Ditisheim (P ), Optical Glass Manufacture, 211 
,Dixey (Dr. F,), Survey of the Country to the North-west 
of Lake Nyasa, 240 


Dixon (Prof H, B.), The Ludwig Mond Lecture, 461 ; 
ana J. Harwood, On the Firing of Gases by Com¬ 
pression, 30 , and W F Higgins, On the Ignition- 
point of Gases at Different Pressures, 30 
Dixon (Prof H H.), Transmission of Stimuli in Plants 
a Correction, 791 

Dobson (Dr G M B ), The Uppermost Regions of the 
Earth's Atmosphere (Halley Lecture), 697, and 
Dr D N Harrison, Measurements of the Amount 
of Ozone in the Earth's Atmosphere and its Relation 
to other Geophysical Conditions, 251 , Ultra-Violet 
Photometry, 724 

Dodd (A P), The Campaign against Pnckly-pear in 
Australia, 625 

DolcjSek (Dr V), Dr G Druce, and Prof J fleyrovsky, 
The Occurrence of Dwi - Manganese in Manganese 
Salts, 139 

Donne (T E ), Red Deer Stalking in New Zealand, 512 
Donovan (H ), appointed part-time assistant in the 
department of pathology and bacteriology of Bir¬ 
mingham University, 399 

Doodson (Dr A T ), Tidal Data for the Antarctic, 907 
Doremus jDr, C A ), [death], 165 
Dorgelo (Dr H B ), Spectral Photometry, 100 
Dormann (F), Resin Excretion in the Buds of Ainu* 
viridts , 837 

Dorsey (G E ), The Colour of Red Formations, 703 
Dorsey (N E ), Tht* Lightning Flash, 737 
Doughty (C M ), [death], 165 , [obituary], 204 
Dowling (Prof L W ), Mathematics of Life Insurance, <>51 
Dowme (Dr A W ), appointed Georgina M'Robert 
lecturer in pathology in Aberdeen University, 870 
Downing (A C), R W Gerard, and Prof A V. Hill, 
The Heat Production of Stimulated Nerve, 877 
Dowson (R ), Carnot's Cycle and Efficiency of Heat 
Engines, 260 

Doyle (J ), Observations on the St animate Cone of Larix, 
742 , and Miss P Clinch, The Pentosan Theory of 
Cold-resistance applied to Conifers, 642 
Druce (Dr G ), The Occurrence of Dwi-Manganese (At 
No 75) in Manganese Salts, 16 
Druce (Dr G Clandge), C trsium erwphonum, 305, elected 
a corresponding member of the Societe Rotamque de 
Geneve, 01 . Mutant Groups in Nature, Gentiana 
campestri', var alba, 270 

Dry (F W ), Mendehan Genes and Rates of Development, 
84 

von Drygalski (Dr K ), awarded the Livingstone Centenary 
Medal of the American Geographical Society for 1926,00 
Duane (W ), On the Reflection by a Crystal of its own 
Characteristic Radiation, 743 
Dublin (Dr L), Birth Control, 20 

Du Bridge (I. A), Variations m the Photo-electric Sensi¬ 
tivity of Platinum, 743 

Dubnsay (R ), Some Phenomena of Capillary Chemistry, 
253 , The Application of Capillary Measurements to 
the Study of Mixtures of Fatty Acids, 218 
Duff (J F), appointed lecturer in education in Durham 
University, 275 

Duffieux (M ), The Nature of Active Nitrogen, 302 
Dugdale (C. M ), and P J Munroe, Vitamins m Heat- 
stenlised Foods, 908 

Dumesny (P ). et J. Noyer, L'industrie chimique des bois . 
leurs d^rivks et cxtraits induatriels Premiere partie 
Deux partie Deux Edition, 717 
Dumoulin (J M), The Catalytic Dehydration of the 
Vinylalkylcarbinols, 775 
Dunbar (C O ), Antennae of Tnlobites, 284 
Dunkerly (Dr J S ), appointed Beyer professor of zoology 
in Manchester University, 323 
Dunlap (Prof K ), Old and New Viewpoints in Psychology, 
April 3, Suppt ,17 

Dunlop (Dr B), The Malthusian Principle and Sociology, 
467 

Dunn (J, S ), High-temperature Oxidation of Metals, 364; 

The Low-temperature Oxidation of Copper, 364 
Dunoyer (L,), A Condensation Pump ^working with a 
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Cruise of H M S. Research, 1900, Pt. xiv , 609 
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of the Fluorides of certain Divalent Metals, 811 
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the Spectrum of Ionised Oxygen (O II), 503 
Fox (Dr C,), elected an honorary member of the Yorkshire 
Philosophical Society, 733 
Fox (Dr C. Ins), [death 1 , 165 
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Skull at Gibraltar, 868, 905 

Garstang (Sylvia), and Prof VV. Garstang, The Develop¬ 
ment of Botrylloides and its Bearing on the Ancestry 
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and Sex Chromosomes, 234 , Segregation and Related 
Problems, 662 , The Genetics of Cereals, 360 , The 
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scopic Organisms of Filterable Viruses, 692 
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Use of Interference Methods in the Determination of 
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Social Organisation of the Pomo Indian, 803 , and 
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Ginsberg (Dr M ), The Psychology of Juvenile Crime, 76 
Giral (Prof), Determination of the Salinity of Sea Water, 
670 

Glasspoole (J ), The Driest and Wettest Years at Individual 
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Wet Summer of 1924 and other Wet Seasons m the 
British Isles, 809 

Glcditsch (Mile Ellen), and Mile C Chamie, The Study 
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Glenday (V, G ), and J. Parkinson, The Geology of the 
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Glotz (Prof G ), The £gean Civilisation, 716 
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Goldsbrough (G R ), The Properties of Torsional Vibrations, 
469 
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Golgi (Prof C ), [death], 165 , [obituary article], 203 
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Good (R D'O), The Genus Empetrum, 774 
Goodwin (A J H ), Capsian Affinities of the later Stone 
Age Culture of South Africa, 669 
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55 2 

Gossard (Prof H A ), [death 1 , 165 
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Gregory (Sir Richard), Report of the British Science 
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Grenfell (Dr BP), [obituary article], 730 
Griffith (1 O ), Measurement of Radiation Intensities by 
Photographic Methods, 344 

Griffiths (A ), and P C Vincent, Viscosity of Water at 
Low Rates of Flow determined comparatively by a 
Method of Thermal Convection, 609 
Griffiths (Dr Ezer), Measure men t of Humidity in Closed 
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Gnswold (Grace H ), The Oyster-shell Scale Insect, 870 
Groom (H L ), Stage Lighting, 563 
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Grubb (Prof A C ), Transfer of Excited Energy from 
Ozone to Hydrogen and Nitrogen, 658 
Grubb (Sir Howard), congratulatory address to, 564 
Guerard (Prof A ), E. K. Jordan, 590 
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Guggcnheimer (S H ), The Einstein Theory explained 
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Western Australia, 904 

Hackspill (L ), A P Rollet, and M Nicloux, The Argon m 
the Blood, 610 

Hadamard (Prof J ), elected a foreign associate of the 
U S National Academy of Sciences, 801 
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in the Southern Transvaal and the Northern Orange 
Free State, 738 

Hall (Dr H U), A Tahitian Breast Ornament from 
Alaska, 528 , A Wood-carving from Easter Island, 245 
Hall (R E ), ] A, Robb, and C. E Colman, Solubility of 
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word and chapter on the Formation of the Corpus 
Luteum by Dr F H A. Marshall, June 12, Suppt, 42 
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Hanson (Dr. D), appointed professor of metallurgy in 
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Hanson (E, T), The Theory of Ship Waves, 470 
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Hardy {A. D), Delayed Dehiscence affecting several 
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Harkins (Prof. W. D ), The Drop-weight Method for the 
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Komai (Prof T ), A Peculiar Parasitic Crustacean, 430 
Kopaczewski (Prof W), Introduction k 1 'etude des 
colloides : £tat colloidal et ses applications, April 3, 
Suppt,23 

Kopec, Inheritance of Egg-colour in Birds, 671 
Kostytschew (Prof S ), Lehrbuch der Pflaruenphysiologie 
Erster Band Chemise he Physiologic, 889 
Kotze (Sir Robert N ), awarded the gold medal of the 
Institution of Mining and Metallurgy, 301 
Kozlov (Col ), Objects discovered in Mongolian Mounds, 
3^8 

Kramers (H A ), The Theory of Absorption and Refraction 
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pansion of Substances in the Amorphous State, 439 
Michelson (Prof A A), 1 

Midgley (T ), awarded the Edward Longstreth medal of 
the Franklin Institute, 318 

Miers (Sir Henry), elected a trustee of the British Museum, 

Miles (£apt W G H.), Admiralty Handbook of Wireless 
Telegraphy, 1925, 151 

Miller (Miss C C ) t The Slow Oxidation of Phosphorus 
Tnoxide Part 1, 181 , Part 2, 878 , The Glow of 
Phosphorus Trioxide, 604 
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by the American section of the Society for Chemical 
Industry, iGg 

Moore (Prof, V A ), and Prof W A. Hagan, Laboratory 
Manual in General and Pathogenic Bacteriology and 
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Fischer's Aluminium Retort of Coals of Oriental 
Origin, 26 

Shostakovitch (W B ), Snow in Eastern Siberia, 395 
Shove (G F ), elected to a fellowship at King's College, 
Cambridge, 362 

Shull (G H ), The third Linkage Gioup in (Enothera, 181 
Sibiha (C ). The Action of certain Enzymes of Fusanum, 61 x 
Sibly (Dr T F), appointed principal officer of the 
University of London, 741 

Siegbahn (Prof M ), The Spectroscopy of X-rays Trans¬ 
lated by Prof G A Lindsay, April 3, Suppt , 22 
Siler (Lieut-Col J F), Maiors M W. Hall, and A P. 

Hitchins, Experimental Investigation of Dengue, 874 
Sim (J ), Steam Condensing Plant in Theory and Piactice, 

112 

Simeon (Dr F ), and E S Dreblow, The Principal Senes 
of the Copper Arc Spectrum, 17 
Simpson (Dr G C ), Climatic Changes and the Wegener 
Theory, 172 , On Lightning, 503 , Scott’s Polar 
Journey and the Weather being the Halley Lecture 
delivered on May 17, 1923, 778 
Simpson (Dr J J ), Chats on British Mammals Ungulates, 
Carnivores, and Tnsectivores, April 3. Suppt, 18; 
More Chats on Bntish Mammals ‘ Rodents and Bats, 
37 ^ 

Simpson (Prof. J Y ), Landmarks in the Struggle between 
Science and Religion, 446 
Simpson (Prof S ), [death], 459 

Sims (L G A ). appointed lecturer m electrical engineering 
in Birmingham University, 250 
Singer (Dr C ), The Evolution of Anatomy . a Short 
History of Anatomical and Physiological Discovery 
to Harvey , being the substance of the Fitzpatrick 
Lectures delivered at the Royal College of Physicians 
of London in 1923 and 1924* 188 
Sinnott (Prof E W), and L C. Dunn, Principles of 
Genetics ■ an elementary Text, with Problems, 336 
Skmner (H W B ), On the Polarised Emission of Mercury 
Lines, 418 

Skottsberg (Prof. C,), The Flora of Juan Fernandez and 
Hawaii, 246 

Slater (Prof. F, P], appointed chief of the Experimental 
Department of the Fine Cotton Spinners and Doublers 
Association, Ltd , 61 

Slater (t)r J. C,), Alternating Intensities in Band Lines, 
55 ; Interpretation of the Hydrogen and Helium 
pectra, 181 , Spinning Electrons and the Structure 
of Spectra, 587 

Slettenmark (Dr. G,), Flow of Swedish Rivers, 463 
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Smith (A J.), Leakage of Carbon Dioxide from Ships' 
Holds, 6 OA 

Smith (B Webster), The World in the Past a popular 
account of what it was like and what it contained, 
June 12, Suppt, 44 

Smith (Eng-Capt. E C,) f The Modern Boiler-house, 488 
Smith (Prof. E F ), awarded the Priestley medal of the 
American Chemical Society, 699 
Smith (Miss E. Philip), Acidity of the Medium and Root 
Production in Coleus, 339 

Smith (F Gilbert), Prehistoric Discovenes at Prestatyn, 
634 

Smith (Prof G Elliot), Foetal Monkeys, 114 , Medicine 
in the Middle Ages, 188 , The Brains of Apes and 
Men (Wilde Memorial Lecture), 573 
Smith (G M ), Wisconsin Alg<e, 529 

Smith (H L ), and J H Cooke, The Determination of 
very small Quantities of Iron, 809 
Smith (Dr, J D Main), Chemistry and Atomic Structure, 
372 

Smith (T ), elected president of the Optica) Society, 281 
Smith (W R ), A Giant Crater in Alaska, 359 
Smithells (Prof A ), The Inspiration of Chemistry, 40 , 
The University of London, 331 
Smith-Rose (Dr R L), The Progress of Directional 
Wireless Communication, 90 , and R H Barfield, 
Wireless Waves arriving from the Upper Atmosphere, 
325 

Smits (Prof A ), Transmutation of Elements, 13, 620 
Smythies (E A ), India of To-day Vol VI : India's 
Forest Wealth Second edition, June 12, Suppt, 43 
Snellgrove (Dr. D R ), and Dr J L White, Qualitative 
inorganic Analysis, 785 

Snodgrass (Dr R E ), The Sense Organs of Insects, 638 
Socrgel (Prof, W ), Die Gliederung und absolute Zeitrech- 
hung des Eiszeitalters, 113 

Sollas (Prof W J ), The Palaeolithic Drawing of a Horse 
from Sherborne, Dorset, 233 

Somervell (T H ), On Temperature at High Altitudes* 
Meteorological Observations of the Mount Everest 
Expedition, 1924, 437 

Sommerfeld (Prof A), Atomistic Physics, 388; The 
Periodic System, Chemical Bonds, and Crystal 
Structure, 793 

South (F W ), and A Sharpies, ' Mouldy Rot * in Hoiea 
Brastfiensn, 28 

Southerns (L ), Electricity and the Structure of Matter, 8 
Sowerby (A L M ), and S Barratt, The Line Absorption 
Spectra of the Alkali Metals, 180 
Spandl (H ). Fresh-water Amphipoda, 837 
Spencer (Herbert), Descriptive Sociology • or, Groups of 
Sociological Facts, classified and arranged by. Div I. 
No 11 : Ancient Egyptians, compiled and abstracted 
upon the plan organised by Herbert Spencer by 
Sir W Flinders Petrie, 578 

Spielman (Miss W ), The Psychology of Selecting Men, 444 
Spielmann (Dr P K ), American Official Publications, 519, 
Research Work on Road-construction, 132 
Spiers (F S ), [obituary article], 798 
Spoiler (Dr Hertha), The Energy Levels of the Nitric 
Oxide Molecule, 81 

Sproxton (F ), Cellulose Ester Varnishes, 785 
Stagg (J M ), Grass Minimum Thermometers, 321 ; The 
Absolute Daily Range of Magnetic Declination at 
Kew Observatory, Richmond, 1901-1910, 738 
Stammers (A D ), Certain Pathological Changes resulting 
from Inanition; Glycolysis in Blood, On the Presence 
of a-Hydroxy-acids in Blood, 743 
Stammers (I-t -Col G E F.), Home’s The Engineer and 
the Prevention of Malaria, 751 , The Fight against 
Infection, June 12, Suppt, 42 
Stamp (Prof L Dudley), appointed Cassel reader in 
Economic Geography in the London School of 
Economics, 501 

Standley (Dr. P. C.), return from an exploration to 
Costa Rica, 733 

Stanton (Dr T E ), On the Flow of Gases at High Speeds, 
841 

Stapf (Dr 0 .)» The History of Curtis’s Botanical Magazine , 
426 


Starling (Prof. E. H.), Principles of Human Physiology. 
The Chapter on the Sense Organs edited by Dr 
H. Hartndge Fourth edition, 648 
Staszic (S,), the Palace of, restored to the Warsaw Scientific 
Society, 169 

Steavenson (Dr W. H.), Wolf’s Nova of October 1925* S36 
Stebbing (Rev T R. R.b Plain Speaking, 779 
Steel (R Elliot), The Paleolithic Drawing of a Horse 
from Sherborne, Dorset, 341 

Stefanim (G,), and N. Pucciom, Surveys in Somaliland, 5*9 
Stefan sson (V,), Polar Pastures, 280 
Stein (Sir Aurel), Archaeological and Historical Discoveries 
in the Upper Swat, 801 

Steinen (Prof. K von den), elected an honorary member 
of the Pans Soci 6 t <5 des Am^ncamstes, 317 
Steklov (Prof, V A), [death], 903 

Stempell (Prof. W), Zoologie ira Grundnss Erste und 
Zweite Lief ,513 

Stenhouse (Admiral J H ), Two Additions to the British 
Avifauna, 283 

Stensid (Dr E.), Zoological Position of the Arthrodira, 28 
Stephens (Edith L), A New Sundew— Drosera regia 
(Stephens) from the Cape Province, 743 
Stephenson (Lieut -Col J ), awarded the Baiclay Memonal 
medal of the Asiatic Society of Bengal, 355 
Stevens (Prof. F L ), The Fungi of the Hawaiian Islands, 
24O 

Stewart (Prof. A W), Recent Advances in Physical and 
Inorganic Chemistry Fifth edition, June 12, Suppt, 
48 

Stewart (C D ), Experiments in the Shielding of Rain 
Gauges, 33 ; Weather Prediction from Observation 
of Cloudlets, 270 

Stewart (G C ), The Aberrations of a Symmetrical Optical 
System, 252 

Stewart and Fowler, The Reaction between Ethylene and 
Chlorme, 90S 

Stiles (Dr C W ), Zoological Nomenclature, 414 
Stiles (Prof. W ), Photosynthesis: the Assimilation of 
Carbon by Green Plants, 647 

Stille (Prof H.), Grundfragen der vergleichenden Tektomk, 

192 

Stimson (Margaret), and Prof. G. B. Jeffery, The Motion 
of two Spheres in a Viscous Fluid, 363 
Stock (Prof A), appointed director of the Chemical 
Institute at the Techmsche Hochschule, Carisruhe, 808 
Stockdale (Dr D ), elected a fellow of King's College, 
Cambridge, 468 

Stockman (Sir Stewart), [death], 832 ; [obituary article], 
864 

Stocks (C de Beauvoir), Folk-lore and Customs of the 
Lap-chas of Sikhim, 678 

Stolze (Dr. K. V.), Die Chromosomcnrahlen der hauptsftch- 
lichaten Getreidearten nebst allgemeinen Betrach- 
tungen fiber Ckromosomen, Chromosomenzahl und 
ChromosomengrOsse im Pflanzenreich, 360 
Stoner (E C.), The Atomic Moments of Ferromagnetics, 363 
Stopes (Dr Marie C,), Domestic Heating, 343, 590 
Sttfrmer (Prof. C.), Fhotograms of Aurorae in Southern 
Norway, 855 

Storrow (B.), Fluctuations in Fisheries, 602 ; and Mrs, 
Cowan, Herring Investigations, 99 
Stratton (F. J. M.), Astronomical Physics, 445, Eclipse 
Observations m Sumatra, January 14, 1926, 306 
Strdmberg (Dr. G), Miller's Ether Drift Experiment and 
Stellar Motions, 482 

Strdmgren (B.), Automatic Registration of Star-Transits, 

I7t 

Strong (L, C), The Genetic Basis of Susceptibility to 
Tissue Transplants, 743 
Stuart (J ), [obituary article], 832 

Stubblefield (C, J.) f The Development of the Trilobite, 
Shumardia pusilla (Sars), 573 
Sully (C.), Mistaken Identity, 135 
Sur (Prof. N. K.), The Fundamental Level ctf the Iron 
Atom, 380 

Susamilch (C. A,), On the Occurrence of Waterworn 
Pebbles of Coal in the Upper Coal Measures at Red 
x Head, N,S.W„ 142 

Svibemk (Dr. I.), The Life-history of Gordius, 136 
Sverdrup (Dr. H. U.), Aw Temperature *in the Arctic, 838 
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Swatm (H. Kirke), Two Ornithologists on the Lower 
I>anube : being a record of a Journey to the Dobrogea 
and the Danube Delta, with, a Systematic List of the 
Birds observed, 688 , [death], 596 ; [obituary article], 

831 

Swann (Dr M B R.), fdeathj, 314 
Swarbrick (T ), Natural Wound Healing in Trees, 635 
Swmton (A A Campbell), partial retirement of, 563 
Swinton (W. El, Spitsbergen Papers, 295 
Symon (F J ), The Diffusion of Salt Vapours in a Bunsen 
Flame, 34 

Synge (J L ), On the Geometry of Dynamics, 502 


Talbot (P Amaury), A Mistaken Attribution in South 
American Linguistics, 381 

Tammann (G ), translated by Dr R F Mehl, The States 
of Aggregation , the Changes m the State of Matter 
in their Dependence upon Pressure and Temperature, 
Suppt , June 12, 48 

Tamura (Y ), and Di F A F. Crew, The Effect of Un¬ 
complicated Vasectomy and Epididymo-differentec- 
tomy in the Mouse, (>15 

Taylor (A M ), Efficient Use of Thermopiles, 892 
Taylor (K B ), Tidal Forces and Continental Drift, 246 
Taylor (Prof G I ), and W S Farran, The Distortion of 
Crystals of Aluminium under Compression Part I ,841 
Taylor (G R Stirling), The Age of Science, 109 
Taylor (Prof H S ), A L Marshall, and J R Bates, 
Chemical Effects produced by Resonance Radiation, 
267 

Taylor (Mary), The Transmission of Signals from a Hori¬ 
zontal Antenna, 791 

Taylor (W L ), Recent Forestry Development, 131 
Tcago (Prof F J ), appointed Robert Rankin professor 
of electrical machinery in Liverpool University, 32 
Telford (T ), The work of, 167 

Telling (H. (j ), On a Set of Quartic Surfaces m Space of 
Four Dimensions, and a Certain Involuntary Trans¬ 
formation, 189 

Temple (G.), Static and Isotropic Gravitational Fields, 878 
Temple (Sir Richard), Buddermokan, 429 
Terni (A ), and C Padovam, Action of Sodium Hypo- 
pbosphite on Stannic Chloride, 367 
Terroine (E F), and Mile Anne Mane Mendler, The 
Influence of the Addition of Ternary Food Substances 
to Milk on the Magnitude of the Nitrogen Retention 
in the Course of Growth, 254 
Terroux (F R,), The Cathode Ray Oscillograph, 137 
Thaysen (Dr. A. C), The Production of Hydrogen by 
Micro-organisms, 96 

Thibaud (J.), A New Technique in the use of Gratings 
applied to the Study of Millikan's Ultra-violet, 879 , 
The Determination in Absolute Measure of the Wave¬ 
lengths of X-rays by means of a Reflection Grating 
traced on Glass, 254, 395 , The Nucleus of Radio¬ 
active Atoms, 65 

Thiossen (Dr. R ), The Microscopic Structure of Coal, 804 
Thoday (Mrs, M. G ), (Sykes), Parasitism of the Dodder, 
453 

Thomas (Dr H. H ), The Relation between the Caytomales 
and Modem Flowering Plants, 290 
Thomas (J. M), On various Geometries giving a Unified 
Electric and Gravitational Theory, 743 
Thomas (J, S.), and W F. Barker, Partial Pressures of 
Water Vapour and Sulphuric Acid, 247 
Thomas (LI H.), awarded a Smith’s prize of Cambridge 
University, 435 ; The Motion of the Spinning Electron, 


514 

Thomas (P.), and Mile. Mane Sibi, The Structure of 
Jellies, 366 

Thomas (Prof. S,), Bactenology ; a Text Book on Funda¬ 
mentals, 11 

Thompson (A. Beeby), Oil-field Exploration and Develop¬ 
ment : a Practical Guide for Oil-field Prospectors 
and Operators; with which is incorporated a dis¬ 
cussion of the Origin and Distribution of Petroleum, 
and Notes on Oil-field Legislation and Customs, 
2 vois* 545 

Thompoa (Miss G. Caton), Pleistocene Cave Fauna of 


Thompson (Prof J McLean), The Sea Transport and 
Storage of Fruit, Sox 

Thompson (Prof M de Kay), Theoretical and Applied 
Electrochemistry. Revised edition, 479 
Thompson (R. J.), The Productivity of British and 
Danish Farming, 325 

Thompson (T W ), English Gypsy Folk Medicines, 907 
Thomson (Dr A L ), Problems of Bird-Migration, 712 
Thomson (Prof. G P,), The Free Path of Slow Protons 
in Helium, 235 

Thomson (J ), Parasitism of the Dodder, 210 
Thomson (Prof J A ), Biology and Social Hygiene, 243 
Thomson (Sir J J ), Radiation from Electric Discharges 
through Gases, 425 : The Intermittenee of Electric 
Force, 70, 606 , The Mechanics of the Electric Field 
(Kelvin Lecture), 665 

Thone (F ), The Kansas City Meeting of the American 
Association, 280 

Thorburn (A ), British Birds New edition In 4 vols 
Vol. 2, 447 

Thorburn (J M ), Art and the Unconscious a Psycho¬ 
logical Approach to a Problem of Philosophy, April 3, 
Suppt,18 

Thornton (H G ), and N Gangulee, The Life-cycle of 
the Nodule Organism Bacillus Radicicola (Beij) in 
Soil, and its Relation to the Infection of the Host 
Plant, 289 

Thoipe (Prof J ), Chemical Society Publications Fund, 487 
I'liouless (Dr R H ), appointed lecturer in psychology in 
Glasgow University, 640 

lien (L), Determination of Avogadro's Constant by 
means of Doubly Refracting Solutions of Dialysed 
Iron, 71 

Tilden (Su William), The Cannizzaro Memorial Lecture, 
840 

Tilho (J ), An Aggravation of the Danger of Captuie by 
the Niger of the Pnncipal Affluents of the Tchad, 843 
Tilley (C E }, On Garnet in Pelitic Contact Zones, 537 , 
Some Mincralogical Transformations m Crystalline 
Schists, 325 

Tillyard (Dr R J), Fossil Insects in Relation to Living 
Forms, 828 , Permian Insects, 872 , Two New 
Species of Silky Lacewings from Australia, 30; 

’Upper Permian Insects of NSW. Part I , 811 
Tmdale (N R ), Rock Paintings on the West Coast of the 
Gulf of Carpentaria, 870 

Tocher (Dr J F), Errors of Judgment in Chemical 
Analysis . Various, m the Composition of Milk, 641 ; 
Variations m the Composition of Milk . a Study of 
the Results of Analysts of Six Hundred and Seventy- 
six Samples of Milk (each Sample being the Milk of 
one Cow) from Cows of various Breeds throughout 
Scotland in 1921-22, 750 

Toms (H.), The Crystalline Bromides of Linseed 'and 
some other Oils, 809 

Toy (Dr F. C ), Measurement of Radiation Intensities by 
Photographic Methods, 83 

Travers (A.), The Mechanism of the Oxidation of Man¬ 
ganese to Permanganic Acid by Proctor Smith's 
Reagent (Alkaline Persulphate + Silver Nitrate), 775 
Treatt (Major C Court), Cape to Cairo Kmematograph 
Film, 525 

Tregarthen (J C ), The Life Story of a Badger, 371 
Tnmtt (M J,), Intestinal Parasites of Ruminants, 907 
Trillat (J J ), The Phenomena of Lubrification by means 
of X-ray Spectrography, 642 
Trotter (A PJ Intrinsic Brightness, 305 
Tryhorn (F. G ), and W F. Wyatt, The Adsorption by a 
Coconut Charcoal of Saturated Vapours of some Pure 
Liquid ; Stages m the Adsorption bv a Coconut 
Charcoal from Vapour Mixtures of Alcohol and Benzene 
of Acetone and Benzene, 438 
Tscherning (H,), New Magnetic Alloys, 65 
Turnbull (Prof. H W), awarded the Keith prize of the 
Royal Society of Edinburgh, 699 ; The Invariant 
Theory of Forms in Six Variables relating to the 
Line Complex, 538 

Turner (Miss D. M ), Peter Mark Roget and the Voltaic 
Cell, 72a 

Turner (F. McD C.), elected to a fellowship at Magdalene 
College, Cambridge, 362 
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Turner (Prof H, H ), A Voyage in Space a Course of 
Six Lectures " adapted to a Juvenile Auditory ” 
delivered at the Royal Institution at Christmas 1913 
Second edition, April 3, Suppt , 21 
Turner (Prof W. E S ), The Composition of Glass suitable 
for Use with Automatic Machines, 70 
Tuttle (Dr L}, and Prof J Satterly, The Theory of 
Measurements, igi 

Tutton (Dr A E, H ), Rev W A R Coolndge, 798 , 
Crystalline Form and Chemical Constitution, 508 , 
The Alkali Perchlorates, and a New Principle concern¬ 
ing the Measurement of Space-lattice Cells, 841 , 
The Glaciers of Savoy, 450 
Tweed (J ), Chips from a Sculptor’s Studio, 4O0 
Twyman (F ), awarded the John Price Wet hen 11 medal 
of the Franklin Institute, 318 
Tyndall (Prof A M ), and G C Grindlcy, The Mobility 
of Ions in Air Parts I and II , 180 

Uhlenbeck (G K ), and S Goudsmit, Spinning Electrons 
and the Structure of Spectra, 2 04 
Umrath (K ), On the Conduction of Irritability in Mimosa, 
143 

Universal Oil Products Co , gift of the, to the American 
Petroleum Institute, 170 

Urbach (F ), On Luminescence and Absorption, particu¬ 
larly that of Sylvine subjected to Becquerel Radia¬ 
tion, On 

Usherwood (T S ), and C J A Trimble, Intermediate 
Mathematics (Analysis), 22 7 

Van den Bos (Dr ), The Johannesburg 24-inch Refiactor, 
4 6 3 

Van Laar (Dr J J ), L’hydrogene et les gaz nobles, 1 16 
Vegard (Prof L), The Spectrum of the Recent Aurora, 

Veil (Mile Suzanne), The Decomposition of Hydrogen 
Peroxide in the presence of certain Hydroxides in 
Suspension, 810 

Velluz (L), The Study of Narcosis, 879 
Vercelh (Prof F ), Currents in the Red Sea, 603 
Verneau (Prof R ), Les engines de l’humanite, April 3, 
Suppt, 17 

Verney (E B ), The Secretion of Pituitnn in Mammals, 
as shown by Perfusion of the Isolated Kidney of the 
Dog, 502 

Vincent (Dr G ), Report of the Rockefeller Foundation 
for 1924, 801 

Violle (H ), The Antiseptic Power of Chloropicnn, 366 
Visher (Dr. S S ), Tropical Cyclones of the Pacific, 768, 
and D Hodge, Australian Wind Storms, 284 
Visger (P C ), Discoveries in the Karakoram Range, 167 
Vredenburg (Dr ), Post-Eocene Mollusca of North-Western 
India, 246 

Wade (Dr A ), Oil Exploration in Australia and Papua, 
665 

Wade (Dr J.), revised by Dr H. Stephen, Introduction 
to the Study of Organic Chemistry a Theoretical 
and Practical 7 ext-Book for Students in the Uni¬ 
versities and Technical Schools New and revised 
edition, 752 

Wadia (D N ), Geology of India for Students Second 
edition, 718 

Wagner (Dr P A ), Platinum Deposits m South Africa, 530 
Waldschmidt-Leitz (E ), Portein Digestion by Enzymes, 568 
Walker (C E ), The Meiotic Phase m certain Mammals, 289 
Walker (Sir Gilbert), elected president of the Royal 
Meteorological Society, ib<j , the work of, 168 ; 
Long-range Forecasting, 070 
Walker (11 B ), The Leaping Salmon, 269 
Wallace (T ), and C E T Mann, The Chlorosis of Fruit 
Trees, 767 

Wallis (T E,), Practical Pharmacognosy, 583 
Walton (J ), Lower Carboniferous Plants," 878 , On some 
Australian Fossil Plants referrable to the Genus 
LeptophltEum, Dawson, 810 , Structure of the Plant- 
cuticles in the Paper Coal from Toula in Central 
Russia, 810 


Ward (F. Kingdon), Alternate Bearing Years in Trees, 
136 

Ward (Humphry), History of the Athenaeum, 1824--1925, 
814 

Ward (Prof J ), and others, edited by Dr ] H. Muirhcad, 
Contemporary British Philosophy . Personal State¬ 
ments (Second Senes), 887 

Ward (Prof R De Courcy), The Climates of the United 
States, 442 

Wardle (R A ), Rain Cotton in the Sudan, 401 
Warren (Prof E ), Spermatogenesis in Spiders and the 
Chromosome Hypothesis of Heredity, 02 
Warren (Prof W H ), [death], 130 
Watkin (E E ), Hernngs on the Welsh Coast, 767 
Watson (Prof B P), impending resignation of the chair 
of midwifery and diseases of women in Edinburgh 
University, *740 

Watson (Prof D M S ), Mammalian Paleontology, 548 
Watson (Prof J B ), Behaviorism, June 12, Suppt., 41 
Watson (R E ), Sunspots and Terrestrial Magnetism, 738 
Watson (W ), and Sons, Ltd , Catalogue of Optical anfi 
other Scientific Instruments, 392 
Watson (Dr W W ), Half Integral Vibrational Quantum 
Numbers in the Magnesium Hydride Bands, 692 ; 
The Ongm of the Satellites in the Ultra-violet OH 
Bands, 137 

Watts (Sir Philip), [death|, 426 , [obituary article], 457 
Waud (Dr R A ), The Relationship between Viscosity 
of the Blood and Shock, 487 

Webster (W L ), Magnetic Proportion of Single Crystals 
of Iron, 85H 

Weiss (Prof F E ), elected an honorary member of the 
Botanical Society of Geneva, 215 
Weias (P ), Paramagnetism Independent of the Tempera¬ 
ture, 2 qo , The Morphological Impotence of Regenera¬ 
tion Tissue, 143 

Welch (M B ), The Identification of the Principal Iron- 
barks and Allied Woods, 71 

Welch (Dr W H ). Public Health m Theory and Practice 
an Historical Review, 115 

Wells (A H ), F Agcaoih, and Maria Y Orosa, Citrus 
Fruit in the Philippines, 320 
Wells (W F), [death], 351 

Wesenberg-Lund (C ), The Biology of the Genus Daphma, 
775 

Wheeler (Dr R. E M), appointed Keeper, etc , of the 
London Museum, 462 , Prehistoric and Roman 
Wales, April 3, Suppt, 17 

Wheeler (Prof. R V.), Electric Ignition of Firedamp, 737, 
and H P Greenwald, Release of Pressure in Coal- 
Dust Explosions, 174 

Whiddington (Prof R ), The Luminous Discharge through 
Rare Gases, 631 

Whitehead (Prof A N), Science and the Modern World , 
Lowell Lectures, 1925, 847 

Whitehead (H ), and E Pcrcival, A Planarian Species new 
to Britain, 556 

Whitehouse (Dr F. W.), H Yabe, and S Shimizu, 
Cretaceous Ammonoids of Eastern Australia and 
Japan, 871 

Whitlock (H G ), The Story of Minerals, 752 
Whitmee (Rev ST), [obituary article], 351 
Whittaker (Prof E T), On the Adjustment of Sir J. J. 
Thomson's Theory of Light to the Classical Electro¬ 
magnetic Theory, 365 , The Intermittent Theory of 
Radiation, 607 

W'hytlaw-Gray (Prof R ), Smokes as Aerial Colloids, 201 
Whytock (J ), [death], 314 

Wickwar (J w ). Witchcraft and the Black Art , a Book 
dealing with the Psychology and Folklore of the 
Witches, 190 

Wiedemann (E ), and J Ruska, Alchemical Secret Names, 
*74 

Wieman (Prof H. L), General Zoology, 116 
Wiesner (B P), On the Function of the Germinal Gland 
before Puberty , Experiments on Rats, 143 ; The 
Sexual Cycle of the Rat, 339 

Wilder (R. L ), A Property which characterises Continuous 
Curves, i8z 

Wilkins (Prof. T R.), The Actinium Series and the Lead 
Ratios in Rocks, 719 
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Willey (E J. B ), The Nature of Active Nitrogen, 381 
Williams (A. Francon), Surveying for Everyone, 714 
Williams (Dr. D ), awarded the Daniel-Pidgeon fund of the 
Geological Society of London, 527 
Williams (Sir John), [death], 832 

Williams (J E), In Search of Reality I Organic 
Evolution, 779 - 

Williams {Miss May M ), The Anatomy of Ltndsciya 
linear is and L mtcrophylla , 36 
Willimott (S G ), and F Wokes, A Diet Chart, 701 
Wilhston (Prof S W ), arranged and edited by Prof W K 
Gregory, The Osteology of the Reptiles, 509 
Willstatter (Prof R,), elected a foreign associate of the 
U S National Academy of Sciences, 801 
Wilmore (Dr A ), and others, The Natural History of 
Hertfordshire, 371 

Wilsey (R B ), Mixed Crystals of Silver Halides, 321 
Wilson (Prof E ), Deterioration of Aliftmmum Alloys, 211 
Wilson (G V ), The Concealed Coalfield of Yorkshire and 
Nottinghamshire Second edition, 783 
Wilson (Prof H V ), Siliceous and Homy Sponges, 735 
Wilson (M ), and Miss E J Cadman, The Life History 
and Cytology' of Rettculana Lytoperdon —one of the 
Mycetozoa, 878 

Wunpcns (H E ), The Relationship of Physics to Aero¬ 
nautical Research, 860 

Winans (J G ), Radiation emitted by Optically Excited 
Zinc Vapour, 181 

Winogradsky (S ), Spontaneous Cultures of (Nitrogen) 
Fixing Micro-organisms, 810 , The Diagnosis of the 
Aptitude of the Soil for Fixing Nitrogen, 843 
Winterbotham (Col H S L), General Principles of 
Photographic Surveying, 106 
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for. Spring Meeting of the, 633 , International, Prof. 
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book of the, J D D. La Touche, 2 parts, 650; 
of the Riviera * The, Being an Account of the 
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Borneo, Explorations in, Dr E Mjoberg, 249 
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Research Association, Report of the, 790 , Optical 
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Treatt, 525 
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Capillary Chemistry, Some Phenomena of, R Dubrisay, 
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Africa, A J II Goodwin, 669 
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World, Prof H E Armstrong, 683 ; Dioxide 
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R P Fraser, and D M Newitt, 324 , Molecule : the 
Neutral, The Spectra of, Dr R C Johnson, 376, 
The Energy Levels of the, Prof R T Birge, 229 , 
Spectrum, The Structure of the Bands 4511 and 4123 
of the, Mile O Jasse, Oio , Tetrachloride, The 
Photographic Measurement of the Electrostnction 
in the Case of, Pauthemer, 290 
Carbonate and Nitrate Crystals of the Calcite Type, On 
the Electrostatic Potential Energy and the Rhombo- 
hedral Angle of, Prof S Chapman, J. Topping, and 
J Morrali, 469 

Carbonic Acid, The Stability of Solutions of, A Kling 
and A Lassieur, 290 
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Coalfield, T, N George, 843 

Carbonyl Radical, The Magnetic Properties of the, P 
Pascal, 327 

Carlsruhe Technische Hochschule, the Chemical Institute, 
Prof, A. Stock appointed director of, 808 
Carnegie : Endowment for International Peace, Report 
on the Division of Intercourse and Education, 808 , 
Institution of Washington, Department of Terrestrial 
Magnetism, Report for 1925, 667 , Trust for the 
Universities of Scotland, The, 360 , United Kingdom 
Trust, Twelfth Annual Report, 763 
Carnot's . Cycle and Efficiency of Moat Engines, S. S 
Cook, R. Dowson, 266, Tract, address at the 
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their Degree of Subdivision, The. I., G. R. Levi 
and R. Heardt, 339 , Passivity, and other Pheno¬ 
mena, Dr A. S. Russell, 47 

Catechol, The Crystal Structure of, W. A. Caspan, 803 
Cathode. Ray Oscillator, The, F. R, Tertoux, 137; 

Rays, Secondary, The Velocity of, Dr. A Becker, 100 
Cave-Animals, Blindness of, J T Cunningham, 50 
Cayman Islands, B WI , Geology of the, and their 
Relation to the Bartlett Trough, C. A Matley, with 
appendix by T. W Vaughan, 707 
Caytomales and Modern Flowering Plants, The Relation 
between the, Dr. H H. Thomas, 290 
Cell Interior, Further Micro-injection Studies on the 
Oxidation-reduction Potential of the, J Needham 
and DorothyNeedham, 289 
Cells, Artificial, 284 

Cellulose Ester Varnishes, F Sproxton, 785 
Central America, the plant* of, Dr P. C Standley, 733 , 
Australia, Cretaceous Glaciation in, W G Woolnough 
and Sir T W Edgeworth David, 573 
Cereals, The Genetics of, Dr K V Stolze, 360 
Cerebellar Cortex, The Action of Strychnine on the, 
Prof. F R Miller, 480 

Ceva's Theorem, An Extension of, to Polygons of any 
Number of Sides, A Brown, 70 
Ceylon * Bibliography of Books and Papers relating to 
Agriculture and Botany to the end of 1915, T Peteh, 
733 , The Stone Age of, Dr F Sarasin^ 567 , The 
Stone Age in, Dr H O Forbes, 589 
Charcoal Surfaces, Oxidation at, Miss M Wright, 401 
Charlottenburg Technische Hochschule, Dr W Eitcl 
nominated professoi of Mineralogy at the, 876, 
University, establishment of a lectureship in ‘ Techni¬ 
cal English,' 773 

Chatham Islands, The Fauna of the, E Meynck and 
others, 739 

Chemical; Analysis * Errors of Judgment in. Dr, J F 
Tocher, 641 , Qualitative, OutUncs of. Prof F A 
Gooch and Prof P E Browning Fifth edition, 
549 , and Physical Action at Surfaces, Dr E K. 
Rideal, 626 , Congress, The Italian, at Palermo and 
the Cannizzaro Centenary, 840, papers, aim at 
uniformity in referring to original, 425 , Society. 
resignation of Dr A W Crossley as president; 
nomination of Prof H B Baker as president, 207 , 
and taxation, 856 , Publications Fund, Prof. J Thorpe, 
487 , Synonyms and Trade Names : a Dictionary 
and Commercial Handbook, W Gardner Second 
edition, 618 

Chemistry : and Atomic Structure, Dr J D. Main 
Smith, 373 , Colloid, Laboratory Manual of Ele¬ 
mentary, E Hatschek. Second edition, 447 , Crystals 
and, 508 ; Inorganic : a Text - Book of, edited by 
Dr J Newton Friend Vol. 3, Part I,: The Alkaline 
Earth Metals, Dr May Sybil Burr (n&e Leslie), 853 ; 
and Theoretical, A Comprehensive Treatise on. Dr, 
J W Mellor Vol, 6, 683 , Institute of, address to 
the, Prof G. G Henderson, presentation of the 
Mendola medal to Dr H. Phillips, 334; m the 
ArthaS&stra, Prof E O. von Lippmann, 100, Laundry, 
a Short Handbook on the Chemistry of Laundry 
Materials and Methods, A Harvey, 889; Organic ; 
An Introduction to; Prof A. Lowy and Dr, B. 
Harrow, 412 , Introduction to the Study of, a 
Theoretical and Practical Text-book for Students 
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enlarged edition, 732 , Physical: A Summary of, 
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Dr. S. G. Morley, 497 
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ment, Drainage, Ventilation, F. H Kreeland, 784 , 
Products from, 296, Report, The, No Solution, 
L, Lawton, 598, -tar Products, The Industrial 
Amplications of, H M Bunbury and A Davidson, 
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Caps, W Cooper, 35 

Coral Reefs, Subsidence of, Prof W. M Davis, 736 
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in the fGseriea of, and its possible Interpretation, Dr 
D. Cositer and J. H van der Tuuk, 386 



XXXIV 


Title Index 


p Nature, 

at, 1996 


Atomic Weights, The Constancy of, Prof H V A Briscoe 
anti P L Robinson, 377 , 

Aurora? in Southern Norway, Photograms of, Prof C 
SttfrmeT, 855 
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Scientific Worthies. 

XLIV — Albert Abraham Michelson. 

^T^lIE co-operation of members of the English- 
L speaking race is heartily welcome in many 
departments of human activity, some of them presum¬ 
ably more important even than the pursuit of science 
But to us who are engaged in that study, the brilliant 
results obtained of late years in the United States, and 
the friendly co-operation existing between that country 
and the different parts of the British Empire, are a 
suitable subject of 1 elicitation , and I am privileged 
to write an article in appreciation of the work of one of 
the most distinguished physicists in the world, the 
circumstances of whose normal life I understand to be 
as follows. 

Albert Abraham Michelson was horn in Strelno, 
Poland, on December 19, 1852 In 1854 his parents 
migrated to the United States After emerging from 
High School m Sun Francisco, young Michelson was 
appointed to the Naval Academy, from which he 
graduated m 1873, and two years later became instructor 
in physics and chemistry under Admiral Sampson, 
continuing this work until 1879. After a year m the 
Nautical Almanac Office at Washington, Michelson, 
now an ensign, went abroad for further study at the 
Universities of Berlin and Heidelberg, and at the 
College de France and the ficole Polytechnique in Paris. 
Upon Ins return to the United States in 1883 he became 
professor of physics in the Case School of Applied 
Science, Cleveland, Ohio ; whence, after six years, he 
was called to Clark University, where he remained as 
professor until 1892, when the University of Chicago 
opened its doors. Prof. Michelson went to this new 
institution as professor of physics and head of the 
department, a position which he still holds. In June 
1925 he wus honoured by being appointed to the first 
of the Distinguished Service Professorships made 

P ossible ffiy the new development programme ol the 
Fniversity. 

It was while he was at Cleveland that Plof Michelson 
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collaborated with Prof. Morley in their joint experiment; 
and it may have been for the purpose of that experiment 
that he invented his particular form of interferometer, 
with the to-and-fro beams at right angles. Later, he 
applied it in Paris to the determination of the metre, 
with an estimated accuracy of about one part in two 
million. 

During the World War, Prof. Michelson re-entered the 
Naval Service with the rank of Lieutenant-Commander, 
giving his entire time to seeking new devices for naval 
use, especially a range-finder, which became part of 
the U.S. Navy Equipment 

So recently as 1924 he undertook a very accurate 
determination of the velocity of light, using Mount 
Wilson and San Antonio, 22 miles apart, as the stations. 
It is believed that he intends to continue this with a 
base-line 90 miles long, so as to obtain this great 
fundamental constant wjth extreme accuracy. 

A Nobel Prize was awarded to Prof. Michelson in 
1907, the first American to get one for science ; and 
the Copley Medal, the most distinguished honour of 
the Royal Society of London, was awarded him in the 
same year. 

The gold medal of the Royal Astronomical Society 
was presented to Prof Michelson on February 9, 1923 ; 
and the compact exposition of the reasons for that 
award, by the president, Prof. Eddington, on that 
occasion will be found in Nature, vol. hi, p 240 

As an expounder of scientific progress it is interesting 
to read Michelson’s address given as retiring president 
of the American Association for the Advancement of 
Science, which fortunately has been reproduced m 
Nature of January n, 1912 (vol. 88, p. 362) It 
covers a lot of ground and the work of many people, 
and one characteristic of it is the slight emphasis on 
his own name in connexion with his own work. 

Let us see if we can obtam some idea, not indeed of 
the whole scope of his work, but of some of the salient 
and outstanding features of it. 

Michelson has touched on many departments of 
physics, but in optics, the highest optics, he excels. 
In this subject he can be regarded as the most fertile 
and brilliant disciple of the late Lord Rayleigh, for his 
inventions are based on .a thorough assimilation of 
the principles of diffraction, interference, and resolving 
power; and his great practical achievements are the 
outcome of this knowledge. In this appreciation a 
reminder of some of the salient features of that work 
must be appropriate. But his papers cover far more 
than general principles; they enter into minute 
details, as is always necessary when theory has to be 
translated into experiment and instrumental construc¬ 
tion. He has been happy in having at his command 
the possibilities of equipment provided by enlightened 
citizens of the United States of America ; he has been 
aided by the singular skill of some instrument-makers 
both in the States and in Great Britain; but without a 
thorough grasp of theory his ingenious designs would 
have been impossible. 

Michelson seems to have a special instinct for all 
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phenomena connected with the interference of light, 
with a taste for exact measurement surpassed by none 
in this particular region* The interferometer with 
which he began became in his hands much more than 
an interferometer. He applied it to the determination 
of the standard metre in terms of the wave-length of 
light, with exact results which will enable remote 
posterity millions of years hence to reconstruct, if 
they want to, the standard measures in vogue at this 
day. He applied it also to analyse the complex 
structure of spectrum lines, and with remarkable com¬ 
pleteness to determine the shape and size of invisible 
objects, ^uch as to ordinary vision, however much 
aided by telescopic power, will probably remain mere 
points of light Nature is read by many other than 
physicists, and a rough general idea of how these things 
were accomplished may be welcomed. 

The kind of interferometer dependent on the use of a 
semi-transparent plate was begun so long ago as 1859. 
by Fizeau, who thus split a beam of light into two halves, 
and with the aid of auxiliary silvered mirrors sent the 
beams round a circuit along identical paths in opposite 
directions, so as to become reunited at their point of 
separation. Thus, by alternate concurrences and 
oppositions of phase, the illumination was redistri¬ 
buted into bands of remarkable brilliance, which bands 
would shift in position if any cause accelerated one of 
the half beams and retarded the other. 

Michelson modified this arrangement by altering the 
angle of the auxiliary mirrors, and setting them 
perpendicular to the light, so as not to send the two 
beams round a contour, but to reflect each back upon 
itself. Each half-beam then makes a to-and-fro journey 
along its own path, the interference fringes being pro¬ 
duced, as before, when the beams reunite at their point 
of initial separation at the end of their independent 
journeys. The accidents which can happen to 6uch 
separated beams are of a different character from those 
operative in the Fizeau arrangement, and it becomes a 
different instrument. 

If we begin with the two paths equal, noting the 
position of the fringes by a micrometric device, and 
then gradually lengthen one of the paths by making its 
perpendicular mirror retreat, the bands will shift so as 
to interchange bright for dark when the mirror has 
retreated a quarter-wave length—which, of course, is an 
exceedingly small amount. If, by a screw motion, we 
make the mirror gradually move backwards, an eye at 
the micrometer will see the bands sailing or floating 
past, in such a way that their passage can be counted ; 
and we can thereby determine how many wave-lengths 
the mirror has retreated. We might thus cautiously 
move it back a centimetre, or even a decimetre, and 
might then, by ingenious devices and different standard 
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gauges of length, gradually extend the range virtually 
to as much as a metre: thus counting with extreme 
precision, and to a small fraction, the number of waves 
in that length,—using, of course, very homogeneous 
light, such as is given by a line in the spectrum of 
cadmium or mercury, or other monatomic substance 
emitting a simple kind of light. 

Now suppose the source of light is not simple. 
suppose instead of being a single line, it is a double one. 
Then what will be the effect ? The wave-length of the 
two lines is slightly different. With some adjustments 
the interference bands may agree in position, so that 
they are clear and plainly visible : with other adjust¬ 
ments the bright parts of one set may overlap or be 
superposed upon the dark parts of the other, thus 
restoring a uniform illumination, and making the 
bands disappear. A further adjustment in the same 
direction will cause them to reappear again, and so 
on periodically By studying these variations of visi¬ 
bility, and plotting a curve to represent them, after the 
manner of Rayleigh (see his “Investigations in Optics/ 1 
Phil. Mag., 1870 and 1880, or Paper Number 62, 
in vol. i of his “Collected Scientific Papers”), the nature 
of the source ran be specified with precision, and the 
relative intensity of the components of the double or 
multiple source ascertained. 

Perhaps the easiest way of getting a general idea 
of the process is to employ a very simple interference 
instrument, such as two parallel slits in a card, mounted 
in a tube like a taper-holder, to which the eye is applied, 
and then look at a fine line of light like a luminous hair 
Interference bands will be seen, caused by the meeting 
and overlapping of the beams which have come through 
the two slits. (Lord Rayleigh describes such an easily- 
made and popular instrument in vol iv. of the “ Col¬ 
lected Papers/ 1 p. 76.) Now imagine the source of 
light shifted parallel to itself, through a distance which 
when multiplied by a reducing fraction (the ratio of 
the distance between the slits to their distance from 
the source) will equal half a wave-length of light. 
The bands will now look the same as before, but 
the bright bands will be in the dark bands’ places; 
thus indicating the amount which corresponds to a 
half wave-length shift. Next, imagine a precisely 
similar source placed in the original position, and look 
at the two together. Each will give its own set of 
bands, but no bands will be visible, because the bright 
parts of the one will blot out the dark parts of the 
other. Separate the two sources a little more, or 
bring them a little nearer together, and in either case 
the bands will reappear. 

We may next proceed to consider what happens 
when, instead of the two simple sources of light, a 
square or oblong patch of light is looked at, filling up 

NO. 2931 , VOL. 117 ] 


the space between the two positions. The thing is 
now becoming a little more complicated, and a numeri¬ 
cal factor will have to be introduced depending on the 
shape of the source of light. It need not be an oblong ; 
it might be a triangular patch, or a circular disc, or 
any other simple shape. Michelson made a serious 
study of what would happen for all manner of luminous 
apertures, and found that a numerical factor could 
be introduced appropriate to each simple shape, and 
drew the visibility curve to be expected under the 
various conditions. This paper will be found in the 
Phil . Mag for April 1891; and m September 1892 
his later paper applied the curves to determine the 
peculiarities of spectrum lines employed as the source 
of light 

Before that, however, Michelson had realised that 
on Rayleigh’s principles the resolving power of a 
telescope could be indefinitely increased by using it 
to form, not an ordinary image of an object, but the 
diffraction or interference pattern of such an object. 

An early paper by Lord Rayleigh on “ The Resolving 
Power of Spectroscopes/’ m which the mam theory is 
given, is in the Phil . Mag. for March 1874. (See also 
vol. 1 of “ Collected Papers/’ pp. 216, 420, and 424.) 

Early in the century that remarkable genius, Thomas 
Young, had devised what he called an “ eriometer ” 
for measuring the size even of very minute granules 
by their diffraction pattern,—for example, the rings 
of the halo formed by such a substance as lycopodium. 
Rayleigh suggested an extension of this method in his 
“ Encyclopaedia Britannica” article, “ Wave Theory/’ 
where he gave the theory of different apertures, and 
refers to previous workers in France and elsewhere. 
(Paper Number 148 in vol. iii. of “ Collected Papers.”) 

Michelson pursued the subject into great detail; and 
in a magnificent paper in the Phil. Mag of July 1890 
he suggested the application of interference methods to 
astronomy He knew well that the resolving power 
of a telescope depended on the diameter of its aperture, 
and that the formation of an image was essentially an 
interference phenomenon; the minuteness of a point 
image, and therefore the clearness of definition, depend¬ 
ing on the size of the object-glass. But he pointed 
out that if the aperture was limited to slits at opposite 
edges—so that no actual image anything like the 
object would be formed, but only the interference 
bands which the beams from the two slits could pro¬ 
duce—a study of those bands would enable us to infer 
about the source of light very much more than we 
could get by looking at its image. For example, sup¬ 
pose it was a close double star, and suppose the slits 
over the object-glass were movable, so that'they could 
be approached nearer together, or separated the whole 
distance of the aperture apart. A gradual separation 
of the slits would now cause the fringes to go through 
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periods of visibility and invisibility; and the first 
disappearance of the fringes would tell us that the 
distance apart of the two components of the star 
(multiplied by the distance between the slits and 
divided by the distance of the star) would equal half 
a wave-length of light. The two components might 
be far too near together ever to be seen separately, 
and yet we could infer that the star was a double one ; 
and by further attention to the visibility curve we could 
infer the relative brightness of the two components and 
their position relative to our line of sight 
Furthermore, if, instead of looking at a star, we 
turned the slit-provided telescope on a planet with a 
disc too small for ordinary measurement, the size of 
that disc could be estimated from the behaviour of 
the interference fringes produced by its light in a 
suitable interferometer, or by the telescope converted 
into one. 

Michclson begins this 1890 paper thus : 

“ In a recent paper on ‘ Measurement by Light-waves' 
it was shown that the limitation of the effective portions 
of an objective to the extreme ends of a diameter 
converted the instrument into a refractomcter; and 
although definition and resolution are thereby sacrificed, 
the accuracy may be increased ten to fifty fold. 

“ The simplest way of effecting this in the case of a 
telescope is, to provide the cap of the objective with two 
slits adjustable in width and distance apart If such a 
combination be focussed on a star, then, instead of an 
image of the star, there will be a series of coloured 
interference-bands with white centre, the bands being 
arranged at equal distances apart and parallel to the 
two slits. The position of the central white fringe can 
be marked from ten to fifty times as accurately as can 
the centre of the telescopic image of the star. 

“ One of the most promising applications of the 
method is the measurement of the angular magnitudes 
of small sources of light ” 

Michelson further realises, even at this early date, 
that by this method the virtual aperture of a telescope 
may be immensely increased by supplementing it by 
a pair of receiving mirrors beyond the object-glass, 
catching the light at 45°, and sending it towards the 
object-glass, where it is caught by two other mirrors, 
and sent down towards the eye. The interference- 
fringes now formed will be as if the two slits were 
separated by the whole distance of the outer mirrors 
apart He then says that, by means of a right-and-left- 
hand screw, the mirrors are to be separated until the 
fringes disappear; when the angular diameter of the 
planet, if its disc is circular and uniformly illuminated, 
will be the ratio of a wave-length of light to tbe distance 
between the mirrors, multiplied by the numerical factor 
1 • 2 a. This factor, it is interesting to note, was obtained 
by Sir G. B. Airy so long ago as 1834 (Camb, Phil Trans.) 
as the appropriate number for a uniformly illuminated 
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disc, when he was considering the resolving power of 
a telescope as dependent on the diameter of its object* 
glass. (See also Rayleigh, vol. i. p. 416.) 

Michelson then goes on : 

“ The chief object of the method proposed is the 
measurement of the apparent size of minute telescopic 
objects, such as planetoids, satellites, and possibly star 
discs, and also double stars too close to be resolved in 
the most powerful telescope. ... It would appear that 
a one-inch glass may be made to do the work now 
required of a ten-inch.” 

In view of the extraordinary and sensational interest 
which has been aroused by the recent application of this 
method by Michelson himself, with the aid of collabor¬ 
ators at Mount Wilson Observatory, Pasadena, Cali¬ 
fornia, and with the hundred-inch telescope established 
there, it may be interesting to quote here part of the 
conclusion of this paper of Michelson’s of date 1890 : 

“ (1) Interference phenomena produced under appro¬ 
priate conditions from light emanating from a source of 
finite magnitude become indistinct as the size increases, 
finally vanishing when the angle subtended by the 
source is equal to the smallest angle which an equivalent 
telescope can resolve, multiplied by a constant factor 
depending on the shape and distribution of light in the 
source and on the order of the disappearance. 

“ (2) The vanishing of the fringes can ordinarily be 
determined with such accuracy that single readings give 
results from fifty to one hundred times as accurate as 
can be obtained with a telescope of equal aperture.” 

Then, after a few more clauses, comes this remarkable 
anticipation: 

“ If among the nearer fixed stars there is any as large 
as our sun, it would subtend an angle of about one 
hundredth of a second of arc; and the corresponding 
distance required to observe this small angle is ten 
metres, a distance which, while utterly out of question 
as regards the diameter of a telescope-objective, is still 
perfectly feasible with a refractometer. There is, how¬ 
ever, no inherent improbability of stars presenting a 
much larger angle than this; and the possibility of 
gaining some positive knowledge of the red size of these 
distant luminaries would more than repay the time, 
care, and patience which it would be necessary to 
bestow on such a work.” 

There seemed little hope at that time, and certainly 
no reasoned expectation, that any stars, except perhaps 
some of the very nearest, could have discs big enough 
for perception and measurement even by this virtual 
telescope of thirty feet aperture. But in the course of 
tbe quarter of the present century through which we 
have lived, mathematical astronomers have been busy. 
When the history of recent stellar astronomy comes to , 
be written, some living names such as H. N. Russell, 
Shapley, Eddington, and Jeans will shine as stats of 
the first magnitude. The possibility of giant stars-r^ 
so named by HertzspruOg^-has come above our mental 
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horizon; and Eddington made the notable prediction 
that a star like Betelgeuse must be in a highly rarefied 
state at a tremendously high temperature, and that it 
would be swollen out by the pressure of light to a size 
almost comparable with the dimensions of a solar 
system, although it could not contain very much more 
matter than, say, two or five times our sun His argu¬ 
ment, in brief, is that the spectrum of a young red star 
like Betelgeuse shows that it cannot be radiating furi¬ 
ously. Why then is it so conspicuous an object to our 
vision ? It can only be because it is of enormous sue, 
its density perhaps a thousand times less than atmo¬ 
spheric air By utilisation of the data available in the 
light of his theory of stellar constitution, Eddington 
made an estimate of the diameter of the star 

So with great skill Miehelson and his collaborators 
got the interferometer to work After many pre¬ 
liminary adjustments, on December 13, 1920, Dr 
F G. Pease at Mount Wilson, with Michelson’s appar¬ 
atus, measured the diameter of a star for the first time, 
using Betelgeuse for the purpose The interference- 
fringes formed by the star were observed, the object 
mirrors were gradually separated, and it must have been 
a joyful moment when, as they grew farther and farther 
and farther apart, the fringes at the eye end became 
less distinct and ultimately disappeared. The distance 
apart of the mirrors now, multiplied by the proper 
fraction, gave the angular dimensions of the star—a 
thing which had never before been observed m the 
history of the world. An estimate of the star’s distance 
gave its actual diameter, and confirmed Eddington’s 
prediction * 

Other stars have since been measured, and the giant 
stars well deserve their name. Moreover, an instrument 
has been put in the hands of posterity to the power of 
which we can scarcely set a limit in investigating utterly 
invisible details, both about the heavenly bodies and 
about atoms, by the new and powerful method of 
analysing the radiation which they emit. 

The form of instrument adapted to the heavens is, 
however, not applicable to the atoms. The spectrum 
of atomic radiation is formed by a grating ; and 
Rayleigh showed (see “ Collected Papers/' page 427, 
\ol. i.) that the power of a prism spectroscope is ex¬ 
pressed approximately by the number of centimetres of 
available thickness of glass, which is one form of saying 
that, to get high definition or separating power, we must 
use interference depending on a great number of wave¬ 
lengths retardation. The resolving power of a grating 
depends on its total aperture, which must always be 
limited to inches, since accuracy of ruling over the whole 
breadth is essential; but one can have retardation 
gratings, where the interference is caused, not merely by 
extra distance due to angular slope of path, but by the 
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retarding effect of a dense substance, such as gelatine 
or something transparent, instead of by the successive 
obliterations or dark spaces of the grating. There 
would seem to be no particular advantage in that; 
but Miehelson perceived that the retardation principle 
might be employed so as to make a grating which 
combined with its own effect the resolving power of a 
prism A slab of glass a centimetre or more thick 
might be used to give the necessary lag in phase of 
many thousand wave-lengths, and thereby secure a 
definition and resolving power unthought of before 

So Miehelson designed the Echelon spectroscope, 
consisting of thick slabs of glass, each protruding a 
millimetre or so beyond the other—a staircase spectro¬ 
scope. When he brought this out in 1898 in the 
Astrophysical Journal , vol. 8, p. 37 (see also Am J . 
Set and Camb Phtl. Tram, for 1898-99), it seemed 
as if such an instrument could scarcely be constructed, 
or, if it were constructed, that the number of slabs must 
be very few But I understand that the skill of Messrs. 
Adam TTilger has sufficed to construct an Echelon with 
so many as fifty slabs, and this, or some similar 
Echelon, is now a regular instrument m the examination 
of the minute structure of spectrum lines Naturally 
it cannot cover a great range of the spectrum ; it has 
to be fed with light of ft nearly definite refrangibility, 
and then it analyses the light, as a high-power micro¬ 
scope analyses a small range of visible structure. 

The striking thing about all these instruments is that 
they give us, by inference, information about the in¬ 
visible , and further developments are to be expected. 
For example, in connexion with stellar variation Prof. 
Shapley had proposed a theory of periodic pulsation, 
which would enable a single star to vary without an 
eclipsing companion; and this hypothesis was taken 
up by Eddington for the case of the Cepheid variables, 

Subsequent repetition of the Mount Wilson inter¬ 
ferometer-measurements on Betelgeuse, after an 
interval, seems to show that variations in diameter 
actually occur ; and probably by this time much more 
information has been obtained than can here be sum¬ 
marised. But it illustrates the power of the instrument 
to confirm the indirations of theory. 

Before leaving this part of the subject it may be 
interesting to refer physicists to Paper 199 in vol. iv. 
of Rayleigh's “Collected Papers," also in Phil. Mag . 
for November 1892, in the form of a letter from Lord 
Rayleigh to Prof. Miehelson about the interference 
bands of neatly homogeneous light. 

I will only add further that Miehelson has applied 
his instrument to examination of the Zeeman pheno¬ 
menon, with inferences about the multiple character of 
many qf the lines, as recorded in his paper On u Radia¬ 
tion in a’Magnetic Field" ( Phil Mag t for July 1897 
and April 1898). 

A l 
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References to Miehelson’s earlier papers on this sub¬ 
ject are: 

A general theory of interference-fringes in a refracto- 
meter, in PhiL Mag for April 1882; a mathematical 
paper on the visibility of interference-fringes m the 
focus of a telescope, in Phil Mag lor March 1891; on 
the application of interference methods to spectroscopic 
measurement, in Phil, Mag . for September 1892 

Now I find that I have omitted all reference to 
what is the popularly best-known work of Michelson, 
the application of his interferometer to determine if 
possible the motion ot the earth through the ether 
The speed expected was of the order one-ten- 
thousandth of the velocity of light; but since the 
journey of the light m the instrument is a to-and-fro 
journey—one half-beam going as nearly as possible 
with and against the hypothetical stream of ether, 
while the other half-beam goes at right angles to that 
direction—the amount to be measured was not one- 
ten - thousandth but the square of that quantity, 
that is to say, the observer had to measure one part in 
a hundred million—no easy matter The apparatus has 
been so often described, and the theory so often given, 
that there is no need to say much about it. The 
interferometer was mounted on a stone slab floating 
in mercury, and the whole observation conducted with 
great care The result was zero ; and that zero was 
used afterwards as the corner-stone of the great and 
beautiful edifice of relativity 

That so extensive a .structure should have been 
initiated by a zero result is philosophically curious, 
and shows great iaith in the trustworthiness of the 
experimenters, Michelson and Morley I am told that 
Morley, before he died, was rather overawed by the 
consequences deduced from that experiment, and was 
anxious that it should be repeated with still greater 
care, and under many conditions, some of which were 
indicated in thojr early paper (Phil. Mag , December 
1887), entitled “ On the Relative Motion of the Earth 
and the Luminiferous ^Ether,” by Albert A Michelson 
and Edward W. Morley For even then they suggested, 
on page 459, that perhaps at moderate distances above 
the level of the sea, or at the top of an isolated mountain 
peak, the relative motion might be perceptible 

Such repetition has, as we know, lately been at¬ 
tempted, with results which at present seem too unlikely 
to be credited ; but as Prof Miller’s experiments are 
sub judtee , I will say no more about them. I know 
that Michelson agrees with me (or did in 1920) that 
there was nothing in the original Michelson-Morley 
zero result to justify a denial of the existence 
of the ether; nor is a positive result necessary to 
re-establish it. The theory of relativity (so called) 
has led to a search for absolute conditions, independent 
of accidents of motion, the same for all observers ; 
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and this search for the absolute will continue, being 
justified by its brilliant success, quite apart from the 
corner-stone which is still part of the structure. On 
the whole, the theory rather tends to strengthen our 
philosophic con\ iction of the ether as an integral and 
absolute ingredient in the universe, although, for pur¬ 
poses of calculation and attainment of results, it-dike 
many other things—can be safely ignored. 

I append references to such papers as were pub¬ 
lished in the Phil . Mag on other subjects, for the con¬ 
venience of any who would like to look at them' 
“Note on an Air - Thermometer ' ’ (September 
1882) , “A Method for Determining the Rato of 
Tuning-Forks “ (February 1883) ; “ On the Relative 
Motion of the Earth and the Luminiferous JSther “ 
—the first Michelson and Morley paper (December 
1887) ; “ On a Method of making the Wave-length 
of Sodium Light the Actual and Practical Standard 
of Length “ (December 1887) , “A New Harmonic 
Analyser ”—Michelson and S. W Stratton (January 
i8q 8) ; “ The Velocity of Light “ (March 1902) ; 

" The Relative Motion of Earth and Either “ 
(December 1004) , a short mathematical paper on 
“ Diffraction “ (April 1905) , “On Metallic Colouring 
m Birds and Insects “ (April 1911) 

Oliver Lodge 

Discovery and Dialectics. 

Science and Scientists in the Nineteenth Century By 
the Rev. Robert H. Murray Pp. xvii-f 450 (Lon¬ 
don : The Sheldon Press ; New York and Toronto . 
The Macmillan ( o , 1925 ) 12*, 6 d. net 

R, MURRAY, who is rector of Broughton and is 
distinguished as a historical writer, says : “In 
a sense my book forms an assault upon science, or to 
put it more correctly, upon the preconceptions that he 
at its base far more than most F.R.S s are aware ” It 
is therefore permissible that a review of it in this 
journal should be, m a sense, a reply; for the book is 
very well written, it is interesting to read, and its data 
are culled from a wide range of the annals of men of 
science themselves; hence what one must call its mis¬ 
conceptions are likely to impress themselves upon a 
fairly wide public. On the other hand, there is a great 
deal in it from which scientific readers cannot fail to 
draw a very salutary lesson. 

The virtue of the book lies m the emphatic warning, 
well hammered home by numberless examples, against 
pooh-poohing new ideas. The treatments of Jenner, 
J. Y. Simpson, Lyell, Joule, Darwin, Pasteur, and 
Lister by their contemporaries, together with less 
familiar and more briefly handled cases, are adduced in 
evidence of the futility of—may one coin a word ?— 
Pooh-poomposity and the shut mind. It is a most 
valuable sermon on personal faults. Dr. Murray 
deplores the spending of time and energy which is 
exacted from discoverers by their need to silence hostile 
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criticism, criticism which has turned out to be in¬ 
correct in the end, and has sometimes been rancor- 
ously expressed. No one defends personal rancour, 
whether it is pro or contra ; “a man may be a champion 
for truth without being an enemy to civility ”; and the 
same holds concerning cocksure affirmations and denials 
out-of-hand. Whilst a lay listener often mistakes 
philosophic emphasis for personal antagonism when it 
is nothing of the kind, it remains perfectly true that 
there are little minds and ignoble minds among men of 
science as everywhere else, and there always will be. 
Moreover, no man of science, not even the greatest, has 
more than a short period in his life dunng which he is 
so free from human vanities that his discoveries are 
faultless and his opinions just. 

To Dr. Murray, as a student and a curator of human 
nature, it has evidently been a disappointment to find, 
from his reading, that these things arc so ; but lie has 
allowed them so to prey upon his mind, that he draws 
conclusions about science itself which are much too 
(heerless For Dr. Murray, an admirer of great 
investigators, makes far too little of the real part which 
doubt plays in science Even a great investigator is 
liable to be affected by the Idols of the Tnbc and of 
the Cave, and when his admirers cavil at adverse 
conservatism, they are guilty of a worse heresy than are 
those whom they blame Although the author does 
not omit to make mention of this, the tenor of the 
whole book is undoubtedly to cause it to be ignored 
by the reader. Scepticism is the great promoter of 
intellectual progress , and if every plausible idea had 
received general approval at its birth, or even general 
tolerance, the effect would have been chaotic—as, 
indeed, is indicated by the passage from Thucydides 
which Dr. Murray rather inconsistently quotes as the 
text of his book. No discovery is actual until it has 
been widely put to the test, for no discoverer ever sees 
all round his problem; and the result—one had almost 
said, the purpose—of opposition is to provoke the 
originator to make his claim good and better, by more 
observation. The onus of proof is on the discoverer: 
he is held guilty of misstatement unless he can clearly 
show the contrary; and in this ruthless but reverent 
safeguarding of truth lies the strength of the scientific 
method, not (as our author appears to think) its shame. 
Dr. Murray actually makes it a complaint that the man 
of science is “a dour deevil to convince"; of course 
he is, and if he had not been, there would have been no 
science; and the whole dour generation of them must 
be convinced before the new thing can become the true 
thing. 

There are several matters wherein the author’s 
vivacious biographical accounts might easily lead to a 
wrong impression. Jenner’s opponents were mostly 
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medical practitioners, not men of science, also, 
though Jenner was proved right about vaccination in 
the end, he had given a handle to critics, at the time 
when he had only a prima facie case, by having made 
rash inferences in other fields of study. Again, J Y. 
Simpson’s opponents were not men of science, they 
were surgeons; and they contested anesthesia on 
ethical rather than on logical grounds, for while he 
urged that pain is wrong, they thought it natural and 
salutary. Not dissimilar remarks apply to Lister and 
antisepsis As to Lyeil in geology, Dr Murray him¬ 
self admits that “ it was part of the good fortune of 
Sir Charles Lyeil that he had suffered much from 
opposition " Concerning a problem studied by Darwin 
which had, unknown to him, been investigated before, 
is it ever true that a scientific research has been “ done 
once for all " ? On Joule and the conservation of 
energy, to say that Kelvin was “ blinded by precon¬ 
ceived notions " is surely a little disrespectful to the 
vast knowledge of massed facts which is dismissed as 
“ preconceived notions ” ? Was one research, by one 
man, to be allowed to change the face of all that Kelvin 
then knew ? More experiments were what he asked for 

The important point that is missed by Dr Murray, 
in common'with most laymen, is that a research or an 
idea which can be achieved by one man alone has no 
standing as a truth in science We are not as trustful 
of our own powers as that When enough people have 
arrived at the same point, when the new thing has 
become a statistical experience and no longer an indi¬ 
vidual experience, then only is it authentic This is an 
integral part, it would seem, of the canons of modern 
scientific proof. The process is like eupellation : the 
button of rich metal is purged of its dross in the fire of 
scepticism, and the golden bead of truth remains. 
Looking back, we sec that a proved scientific truth is, 
in fact, something rather less than the greatest common 
factor of the current scientific beliefs on the question ; 
it is to be found midway between those who believe 
too quickly and those who believe too slowly ; and 
inevitably in due time it prevails, and it begets fresh 
truths The business is certainly cumbrous and almost 
painfully slow—especially to those who cannot take 
part in it—because so many of us, being human, are 
as stupid as any of our lay brothers. But the process 
seems nevertheless to “ get there " far more rapidly 
and more surely than does any other mode of inquiry. 

Dr. Murray uncovers without concealment the axe 
which he has to grind. “ One mam purpose," he says, 
“ in writing this book has been to prove that there are 
just as many preconceived notions in science as there 
are in theology"; and later he adds that his book 
stands or falls largely by this thesis. He gives us, 
however, only one side of his equation, for we are not 
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given the corresponding washing of the theologians* 
linen; and it strikes the unsophisticated scientific 
reader as a very Cynical and despairing warrant for 
his line of argument when the author says: “ In logic 
two blacks do not make a white, but in life they some¬ 
times do” Apart from these merely dialectic comments, 
there remains one cardinal error, which vitiates the 
whole thesis . namely, to decry what lies at the base 
of science simply because its students are apt to go 
outside the scientific method One might as well 
argue * “ Some plumbers are socialists , I do not 

believe in Socialism , therefore a system of sanitation 
must be a bad thing ” Science is the discovery of 
things, not a society of persons. 

The layman who reads this book would probably be 
led to fall into the same pit as its author, confusing 
investigators with what they help to discover ; and the 
book is thus a poor guide for him To scientific readers 
it forms a powerful sermon on good manners ; it is a 
large collection of interesting personalia ; and it can be 
recommended accordingly. Irvine Masson. 


Popular Science. 

(1) Electricity and the Structure oj Matter By L. 

Southerns. (The World’s Manuals.) Pp 128 (Lon¬ 
don : Oxford University Press, 1925.) 25. 6d. net. 

(2) The Story of Electricity from Thales to Einstein 
By W. F. F. Shearcroft. (Stories of Science Series ) 
Pp 73. (London: Ernest Benn, Ltd, 1925) 
2S. 6d ., stiff cloth, 35 6d. 

(3) Readable School Electricity By Vivian T Saunders 
(Bell’s Natural Science Series.) Pp. xn + 176 + 8 
plates. (London : G. Bell and Sons, Ltd,, 1925.) 
2 s. 6 d 

(4) The Electron : its Isolation and Measurement and 
the Determination of some of its Properties. By Prof 
Robert Andrews Millikan (University of Chicago 
Science Series) Second edition, second impression 
Pp. xiv + 293. (Chicago : University of Chicago 
Press, London • Cambridge University Press, 1924 ) 
9 s. 6 d 

(5) Die Evolution des Geistes der Physik 1873-1923 

Von Prof. A, D. Chwolson. Aus dem Russischen 
libcrsetzt von Prof V. R. Bursian. Pp, vi -+-197. 
(Braunschweig: Friedr. Vieweg und Sohn, A.-G., 
1925,) 10 gold marks 

F the output of the publishing press is a valid 
criterion, there is as yet no abatement of the wave 
of popular interest in physical and, in particular, in 
electrical science. Electricity is very much in the air 
at present. Schemes of electrification on a gigantic 
scale are advocated in Parliament and in the press. 
Above all, “ wireless ” receivers with their inductances 
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and capacities, their metres and wave-lengths, and 
their valves, which brightly or duUy glowing make the 
set not infrequently more pleasant to watch than to 
listen to, have brought the mysteries of electrical 
science on to the domestic hearth. It is not surprising 
that there are a considerable number of people who 
would like to know, if it can be managed without too 
much mental labour on their part, what electricity is 
and how it works. That such a demand really exists 
is proved by the statement of one of the authors of the 
volumes enumerated above, that he has been induced 
to produce the present volume by the hearty welcome 
to a former book on similar lines. 

The demand is not an easy one to satisfy. The book 
must be cheap (there seems to be some unanimity 
among publishers that its price should be 2 s. 6 d.) } for the 
desire to know is not one of those imperious passions 
which must be satisfied at any price. It must not 
require much from the reader in the way of concentra¬ 
tion, or active thought. It must be attractively 
written and well illustrated, with photographs rather 
than diagrams, for diagrams are cold and repellent to 
all except the real enthusiast In addition, the author 
will, in order to satisfy his own conscience, wish the book 
to convey some genuine knowledge to the reader, and 
to produce in his mind impressions which are not too 
unlike the actual facts. It is, of course, this last self- 
imposed condition which makes the writing of these 
books so difficult 

(1) Of the first three books on the list above, we 
think that €< Electricity and the Structure of Matter ” 
by Mr. Southerns is the most successful. Mr. Southerns 
has selected his material well, and shows, m his treat¬ 
ment of it, a light and deft touch. He possesses a fine 
sense of showmanship, which in the illustration where 
the author’s pen pauses a moment to be X-rayed, rises 
almost to genius. He will probably find, however, that 
the X-ray installation figured in the frontispiece will 
work more satisfactorily if he connects in the condenser. 
The book is most attractively illustrated and produced, 
and can be recommended warmly to any reader in 
search of a pleasant and not too profound account of 
modern electrical science. 

(2) In comparison “ The Story of Electricity ” by 
W. F. F. Shearcroft is dull, and in spite of its dull¬ 
ness is distinctly less informative than the preceding 
volume. To attempt to deal with relativity in five 
small pages, and with the quantum theory in three, is 
asking for trouble. With the author’s obvious desire 
to illustrate the nature and methods of scientific 
progress by a history of one of the sciences we have 
every sympathy. An excellent book might be written 
on these lines. It is not, however, a thesis which can 
be adequately developed in 62 pages of text. 
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(3) “ Readable School Electricity " stands on a some¬ 
what different footing from the two volumes already 
noticed, as it proclaims itself as being specifically a 
school book, one of the newer type based on the thesis 
that the object of a school book should be to stimulate 
the interest of the beginner, m the hope that, when his 
interest is stimulated, he will himself-demand to be 
taught the grammar of the subject, so necessary to any 
true knowledge, but at the same time inevitably so 
dull. This is a thesis on which school masters and 
university teachers are apt to hold divergent views 
The author of the present volume is not an extreme 
supporter of the thesis, and though the book deals 
mainly with applications of electricity, it is by no 
means entirely superficial, and there are scholarly 
touches which are most welcome in a school book on 
science. 

(4) and (5) If any justification is possible for including 
m one and the same notice the volumes we have just 
dealt with and the two that remain for review, it must 
be that whereas the former represent a fair average of 
what popular science is, and perhaps must be at the 
present time, the latter are bright and shining examples 
of what it may become when a true interest in science 
for its own sake, and a real appreciation of its aims and 
discoveries, have 'become more general than they are 
as yet. The fact that Dr. Millikan’s classic “ The 
Electron/' after running through nine impressions in 
eight years, has now reached a second edition, of which 
the copy for review is part of a second impression, would, 
however, seem to give grounds for hope that this 
educated public is not even now so small as we might, 
in atrabiliar moments, be inclined to believe; and will, 
we hope, encourage authors and publishers to give us 
more books of the same stamp. To praise such a book 
as <4 The Electron ” is superfluous. Dr, Millikan is well 
known to be as skilful with his pen as in his laboratory. 
We need only add that the new edition contains fresh 
matter which brings his account of his subject well 
up-to-date, and readers of the first edition will certainly 
wish to see it. 

Prof* Chwolson’s scholarly volume “ Die Evolution 
des Geistes der Physik 1873-1923 ” raises questions far 
too complex to be dealt with at the tail end of an omni¬ 
bus review. He has been a close and not unfriendly 
observer and critic of the progress of physics throughout 
the period with which he deals, He believes that the 
last fifty years have seen not merely a growth in the 
content, but also a change in the spirit of the subject, 
which it k the object of his book to demonstrate. The 
book is thus more than a resume—it is a criticism; and 
to a sejefite suffering somewhat from a surfeit of its 
own discoveries, and inclined a little, perhaps, towards 
swel^iheadedness, a friendly dose of cold water may 
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be not merely salutary but even welcome. Many 
students who have profited from Prof. Chwolson’s 
monumental text-book will at least be glad to have his 
matured opinion of what they have done with their 
instruction. We should welcome an English edition 
of this thoughtful little book. Should some kindly 
publisher be willing to increase our indebtedness to 
himself by placing an English version on his list, we 
hope he will not be misled by the title of this article 
into classifying it as popular science. 


Physico-Chemical Problems of the Cell. 

La cinetique du developpement: multiplication cellulaire 
et croissance Par Dr. E. Faur6-Fremiet (Les pro- 
blames biologiqucs ) Pp viii + 336 (Pans : Les 
Presses universitaires de France, 1925 ) 35 francs, 

A S its title indicates, this book deals with the prob¬ 
lems of development from the point of view of 
changes in the energy potential and the physico-chemical 
constitution of the animal organism A very wide field 
is covered embracing the experimental aspects of 
embryology and cytology, and the very numerous and 
various facts presented are, by the method of treatment, 
welded into one consistent whole Apart from its 
originality of outlook, the book is undoubtedly of great 
value to all experimental biologists merely os a work of 
reference The author’s solution of the problem of 
what to omit will probably, in the main, meet with 
approval It is at first sight strange to dismiss in a 
short footnote (p. 114) the evidence for the permanency 
of the chromosomes, but as information on this point is 
readily available in numerous text-books, the author has 
perhaps chosen wisely in omitting it here. The omission 
of any discussion on regeneration, with the exception of 
a short account of the healing of wounds, is more to be 
regretted. The problems of regeneration and those of 
development are undoubtedly closely allied, and the 
scattered facts and theories of regeneration could well 
bear such a critical review as the author has, in this 
hook, bestowed upon other problems. 

The first three chapters deal, broadly speaking, with 
the physico-chemical constitution of the cell, and the 
changes therein, during growth and division, and to a 
large extent may be said to be based on Zwaardemakefs 
conception of the application of the phase rule to the 
problem of protoplasmic structure. The author admits 
frankly that in the present state of our knowledge the 
application of this rule can be only tentative. This 
conception has been used with admirable discretion, and 
perhaps its main virtue is that it has enabled the author 
to link together in one connected and extremely inter* 
esting whole the very considerable number pf facts and 
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theories here presented. Perhaps too much mystery is 
made of the nucleus-cytoplasm volume relationship; 
the discussion of this would have been greatly simplified 
by beginning from the obvious consideration that 
materials for nuclear growth can only reach the nucleus 
by first passing through the cytoplasm. Indeed, it may 
be regarded as certain that the raw food materials of the 
cell are not available for use by the nucleus until they 
have been very considerably altered by the cytoplasm. 
Obviously, then, after division of a*cell there must be a 
lag in the rate of growth of the nucleus of the daughter 
cell as compared with its cytoplasm, since, except for 
the possible persistence of small quantities of nuclear 
“ food ” in the cytoplasm of the daughter cell, the 
nucleus has to wait for its supplies of food material until 
these are elaborated by the cytoplasm Many, though 
not all, of the various changes in the nucleus-cytoplasm 
volume relationship are explicable in this simple 
manner. A minor point of criticism in this chapter is 
that the table given on p. 90 is by no means clear until 
reference is made to the footnote on p. 92. As it stands, 
the table will be taken to show the number of cells 
developing from a fertilised Strongylocentrotus egg in a 
given time at various temperatures, and proves little 
beyond the obvious fact that at low temperatures 
development is less rapid. The comparison intended is 
between larvae of the same degree of morphological 
evolution retired at various temperatures, and shows 
that at low temperatures the larvse contain fewer cells 
and relatively larger nuclei than larvae of an equal 
degree of morphological differentiation reared at higher 
temperatures. 

Chapter 4 deals with the very difficult subject of 
energy transformations during embryonic development. 
This chapter suffers somewhat from a plethora of cold 
facts, and is apt to leave the non-specialist with no very 
clear ideas on the subject The blame for this may 
perhaps with more justice be laid on the subject than on 
the author, as the study of the energetics of develop¬ 
ment has as yet scarcely emerged from the chaos and 
multiplicity of disconnected facts which is the neces¬ 
sary but unpleasant beginning of most sciences. The 
remaining three chapters deal respectively with growth 
in metazoa, multiplication of Protozoa, and growth in 
tissue cultures. The chapter on Protozoa is, of three 
good chapters, the best, and provides a most excellent 
summary of its subject. In the chapter on tissue 
culture, the author is to be congratulated on having 
included such things as the healing of wounds and the 
growth of grafts, and on having shown the relationship 
of these phenomena with those of tissue culture sensu 
strteto. 

The mathematical treatment adopted in many places 
throughout the book will be regarded by the non-mathe- 
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matical biologist as a painful necessity, and to such may 
give some little difficulty. In some of the tables of 
figures the author has omitted to state the units to 
which his figures refer. Though reference to the con¬ 
text usually clears up this point with little difficulty, the 
omission is none the less annoying. But whatever 
minor faults this volume may contain, it is not only a 
fine work of reference, but also has in an eminent degree 
the still higher excellence of originating fresh ideas, 
suggesting new experiments, and fortifying that modern 
conception of biological inquiry the adherents of which 
are striving little by little, with progress however slow 
and doubtful, towards the ultimate goal of raising 
biology to the rank of an exact science ; of explaining 
u vital ” processes in terms of physical and chemical 
units. T. G. H. F 


The American Coal Commission. 

What the Coal Commission Found * an Authoritative 
Digest and Summary of the Facts about Coal By 
Staff Members Edited by Edward Eyre Hunt, 
F. G. Tryon, and Joseph H. Willits (Human 
Relations Series.) Pp. 416. (Baltimore, Md : 
Williams and Wilkms Co.; London: Bailliire, 
Tindall and Cox, 1925.) 25s net 

HE need for a careful study of the many difficult 
problems presented by the coal industry led to 
the appointment towards the end of 1922 of the United 
States Coal Commission, which continued to function 
for eleven months, during which time it spent about 
120,000/. and employed at one time more than 500 
persons. The very voluminous records and findings of 
the Commission have been conveniently condensed in 
the present volume of a little more than 400 pages, in 
which are collected together the important portions in 
an eminently readable form. Its appearance at the 
present moment is particularly important in view of 
the fact that we, too, have a Coal Commission now 
sitting for the purpose of studying the same industry 
in Great Britain, and the findings of the American 
Commission will assuredly afford some useful guidance, 
though it is obvious that the problems in the two 
countries are in many respects widely different. 

In the United States the essential problem is how 
to ensure an uninterrupted supply of coal to the 
industries and the people generally; in Great Britain 
the problem is how to bring down the cost of produc¬ 
tion of coal to such a level as to enable British collieries 
to compete successfully in the world’s markets. 
America is to some extent indifferent to the cost 
of production, because America is a self-contained 
country, producing within its own borders everything 
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that is needed for the nation's well-being. In Great 
Britain, on the other hand, the cost of production is 
the dominating factor, because it is only by means of 
coal produced sufficiently cheaply to enable it and the 
various articles, for the manufacture of which it is 
indispensable, to be sold at competitive prices in the 
markets of the world. 

In spite of this wide divergence in the character of 
the problems, it becomes evident upon investigation 
that the underlying causes which have given rise to 
them are very similar The findings of the American 
Coal Commission arc therefore not without their value 
for British investigators. It must, however, be pointed 
out that the American Commission has been careful 
to distinguish between bituminous coal and anthracite, 
and that it is only the former portion of the subject 
that finds any counterpart in Great Britain. Perhaps 
the most interesting sentence in the book is the record 
of the finding of the Commission that there is “ no 
reason to believe that a dependable supply of coal at 
a reasonable price is inconsistent with reasonable con¬ 
ditions of life and citizenship for the miners, or with 
a reasonable return on judicious investments 99 In 
order to attain this most desirable consummation a 
number of recommendations were made, though it 
appears to have been fully recognised that, in the words 
of John Hays Hammond, who contributes a foreword 
to the volume, 4 4 There is no easy panacea for the 
troubled industry.” 

The most important recommendations were those 
addressed to the industry itself, and these include the 
development and efficient application of mechanical 
devices to replace hand loading, better control and 
co-ordination of underground operations, standardisa¬ 
tion and co-ordination of the work of the individual 
mine-worker, standardisation of details of construction 
and dimensions of all mine equipment In respect of 
Government action, the recommendations are mainly 
negative; thus compulsory arbitration and nationalisa¬ 
tion of the mines were not recommended. Curiously 
enough, the British wage agreement, the termination 
of which has precipitated our coal crisis, comes in for 
approval. Finally, the fact is stressed that this is not 
a question to be fought out between the colliery owners 
and the coal miners alone, but that the public is vitally 
interested, and this last statement is even more pro¬ 
foundly true in Great Britain than in the United States. 
Hence comes the need for the public to receive authentic 
and unbiassed information on all matters concerning 
the coal industry, so that “guided by facts rather 
than rumours, by information rather than prejudice* 
the people will be able to exercise wisely the powers of 
the Government over this type of private business.” 

4 H, Louis. 
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Our Bookshelf. 

(1) Laboratory Manual tn General and Pathogenic Bac¬ 
teriology and Immunity . By Prof. Veranus Alva 
Moore and Prof. William Arthur Hagan. Pp. xii + 
252. (Boston, New York and London: Ginn and 
Co., 1925.) 85. 6 d. net. 

(2) Bacteriology : a Text Book on Fundamentals. By 
Prof. Stanley Thomas. Pp. xih + 201 (New York : 
McGraw-Hill Book Co , Inc., London: McGraw-Hill 
Publishing Co , Ltd , 1925.) 125. 6 d. net. 

(1) The first of these books is intended to be a labora¬ 
tory guide on bacteriology for veterinary students. It 
consists of practical exercises, and at the end of each 
exercise is a series of questions. The latter seem 
uniformly to have little or no bearing on the particular 
exercise Thus Exercise No. viii is headed “ Making 
plate cultures : the Gram stain,” but it contains no 
information about the Gram stain. Nevertheless, the 
student is asked the cjuestion at the end of the exercise, 
“ What is the function of the iodine solution in the 
Gram technic ? ” The only answer to this question 
which we can find in the book is given in Exercise vn , 
in which it is stated that i{ little is known of the chemical 
process involved in the Gram stain.” This kind of 
sample has not been particularly selected. It occurs 
more or less throughout the book English examiners 
would not cordially accept an answer like this from a 
candidate. 

(2) The second book is by Stanley Thomas, who is 
associate professor of bacteriology in Lehigh University, 
Bethlehem, Pa It is a general account of bacteria and 
their actions. It is well written, covers a good deal of 
ground, and is for the most part accurate. The 
author’s statements on the history of bacteriology 
require correction, and his chapters on pathogenic 
bacteria indicate that he is not so much at home with 
them as when he deals with bacteriology applied to 
public health. 

The Strength of Materials: a Treatise on the Theory of 
Stress Calculations, Jor Engineers . By John Case. 
Pp. viu + 558. (London: Edward Arnold and Co., 
1925) 30* net 

The book under notice differs somewhat in its purpose 
from the usual text-books on the subject, in that little 
space is given to discussion of the physical properties of 
materials 01 to experimental work. On this account 
the author’s sub-title, “The Theory of Stress Calcula¬ 
tions,” is perhaps more appropriate, expressing more 
correctly the scope of the work. The sequence adopted 
for the various branches of the subject is open to 
criticism, but the theoretical treatments covering a 
wide range of problems of real importance to the 
engineer are very complete, except in some of the more 
advanced portions of the work, as for example in the 
account given of the torsion of non-circular shafts, 
where the results of the theory are stated only. 

In the later portion of the book a treatment is given 
of the temperature stresses in thick cylinders, and in 
view of its importance, the more general problem of the 
stresses in cylinders and discs due to any concentric 
temperature distribution, on the lines of -Prof. C. H* 
Lees' Work, might well have been included as it presents 
no great difficulties. A good abridged account of Prof, 
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C. E. Inglis’s work on the transverse oscillations of 
beams is given, but the chapter on the whirling of shafts 
is scarcely satisfactory, as no account of this subject 
m a modem treatise can be so considered which omits 
to take account of the general question of the stability 
of the motion and the factors which govern it. The 
whole is none the less a welcome contribution to 
engineering literature. The numerous references to 
various authorities contained in the footnotes are not 
the least valuable feature of the book, and, in addition 
to sets of good examples at the ends of the chapters, a 
large variety of interesting and instructive practical 
examples are worked out in the text E. II. L. 

Air Ministry * Meteorological Office The Weather Map. 
an Introduction to Modern Meteorology By Sir 
Napier Shaw. (Published by Authority of the 
Meteorological Committee) Sixth issue. (M.O 
2351) Pp 112 + 8 plates + 8 charts (London : 
H.M Stationery Office, 1925 ) is. $d net. 

This publication was first issued in 1916 for the benefit 
primarily of those who were making use of meteorology 
in the War. The work has naturally grown, although 
only slight alterations are made in the present issue 
A note on visibility has been added. The book is of the 
highest possible value to those who wish to obtain an 
intelligent interest in the weather and its numerous 
and complicated changes. The author, who has done 
much to place meteorology in its present position among 
the sciences, has achieved an immense success in placing 
modern meteorology so thoroughly and so simply before 
his readers. With the extensive broadcasting of the 
weather forecasts, many are wishful of obtaining an 
intelligent insight into the construction of the weather 
map and the weather changes indicated. The sequence 
of the weather is dealt with, and simple types are given 
showing the influence of time on changes of weather, 
winds, temperature, and pressure. Tables and maps 
are given for the, reduction of the observations and 
show the average or normal conditions of the several 
elements for the whole or any part of the British Islands, 
A chapter is given on the upper air; it is stated that the 
world’s height record in an aeroplane is 39,587 feet, 
achieved by M, Callizo on October 10, 1924, at Villa- 
coublay near Pans. The highest mountain climb was 
achieved by the climbing party on Mount Everest, 
seen on June 8, 1924, at a height of 28,330 feet. The 
hallon-sonde has enabled temperature observations to 
the height of 22 miles, and on many occasions up to 
12 miles. 

(1) The New Matriculation Geometry. By A. G. Crack- 
nell and G. F PerrotL Pp. x + 303. (London: 
University Tutorial Press, Ltd., 1925.) 4 s. 6 d. 

(2) A School Geometry on “ New Sequence ” Lines. By 
W. M. Baker and A. A. Bourne (Cambridge Mathe¬ 
matical Series) Pp. viii + 307. (London: G. Bell 
and Sons, Ltd., 1925.) Books j-3, 2 s. 6 d.; Books 
i-5> 4*. 

The teachers who objected to the introduction of a 
“new sequence” in geometry on the grounds that it 
would merely mean the exchange of Euclid's yoke for 
another scarcely less objectionable, have evidently some 
justification for their fears. Both these books give no 
less than 120 propositions to covet the substance of 
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Euclid I.-IV., in addition to which the former dismisses 
similar figures in 10 pages, and the latter deals ade¬ 
quately with the propositions of Euclid VI. and XL. 
Surely some of these 120 propositions could with 
advantage be treated as riders or, at any rate, a clear 
distinction should be made between propositions which 
the pupil is supposed to reproduce and those he is 
merely asked to understand. 

It is interesting to note that the method of super¬ 
position flourishes as if nothing had been said to its 
detriment during the past twenty years. 

The riders in both books are good and numerous, but 
in “ The New Matriculation Geometry ” the bulk of 
them are collected together at the end of the book, 

* 

Leitfossiben' ein Htljshuck sum Bestt mmen von 

Vetsteinerungen bei geologisehm Arbeiten in der 
Sammlung und tm Felde. Herausgegeben von 
Georg Gurich. Vierte Lieferung: Leitfossilien der 
Trias. Wirbellose Tiere und Kalkalgen, von C. 
Diener, Pp. 11 +118 + 28 Tafeln, (Berlin. Gebriider 
Bomtraegcr, 1925.) 24 gold marks 

The publication of this useful work on characteristic 
fossils has extended over a long period. Part 1 
(Cambrian and Silurian) was issued in 1908; part 2 
(Devonian) m 1909 ; part 3 (Carboniferous and Penman) 
in 1923 The portion recently published deals with 
the invertebrates and calcareous algas of the marine 
Trias, and has the inestimable advantages of being 
the work of Prof. C. Diener, whose researches on Triassic 
cephalopods are known to all geologists and palae¬ 
ontologists The treatment of the subject is strictly 
systematic; in each group of fossils the characters of 
the families and genera are given, with notes on some 
of the important species. The work is illustrated by 
numerous figures, mainly copied from the memoirs of 
recognised authorities, but those of the calcareous algce 
are from original drawings by Dr Julius Pia. Short 
but useful bibliographies are given for each group of 
fossils. The work concludes with tables showing the 
stratigraphical divisions, and the ranges of the character¬ 
istic fossils, in ail the principal regions of the world 
where the marine Trias is developed. It is to be 
regretted that this part, like parts 1 and 2, is without 
an index. 

The Mathematical Theory of Electricity* and Magnetism , 
By Dr. J. H. Jeans. Fifth edition. Pp. viii + 
652. (Cambridge: At the University Press, 1925.) 
21s. net. 

The fifth edition of on established text-book calls for 
little comment. The previous edition was marked by 
the introduction of a new chapter on the theory of 
relativity. The present volume has yet another new 
chapter on “ The Electrical Structure of Matter/’ 
intended as an introduction to the quantum theory. 
It seems rather sad that this new chapter shquld have 
to confess that some of the conclusions in the earlier 
part of the book—as to the radiation of energy from an 
accelerated electron—are in contradiction with modem 
knowledge, and that the whole theory which led to 
those conclusions is in need of amendment j but such, 
is the history pf science* The chapter will admirably 
serve its purpose of leading tjp to modem theory. / 
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Letters to the Editor. 

[The Editor does not hold himself responsible lor 
opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond noth 
the writers of rejected manuscripts intended jor 
this or any other part of Nature. No notnc is 
taken of anonymous communications .] 

Transmutation of Elements. 

A Transmutation of Lead (First Method) 

Since the publication of my letter m Nature of 
October 25, 1924, on the transformation of elements, 

1 have continued the experiments m collaboration 
with Dr A. Karsscn. 

The quartz lead-lamp, after being altered several 
times, was finally given the following definite con¬ 
struction (Fig. 1). The two legs are bent upwards, 
and the lower ends of one of the steel electrodes, one 
of which is provided with a piece 
of carbon, are ground to* a tight 
joint into the legs, so that the\ 
can serve as cocks The electrodes 
are connected with the legs of the 
lamp m a completely air-tight 
manner without the use of mer¬ 
cury. This lamp, containing, of 
course, also a storage vessel, is 
mounted on a stand provided 
with a wide copper tube with a 
series of gas burners to keep the 
lead in the lamp in a molten 
condition 

I'urthcr, the lamp is provided 
with two other copper tubes con¬ 
nected with a conduit pipe from 
flic compressed air supply to cool 
those parts of the lamp which are 
heated too highly by the electric 
arc 

In our experiments we had to 
consider the possibility of the 
transformation of lead into mei- 
cury, which makes it. desirable, of 
course, to avoid the use of a mer¬ 
cury air-pump and a mercury 
manometer Therefore, the lamp 
initially was evacuated by a care¬ 
fully cleaned metallic pump, connected with two l T - 
tul>es, placed in liquid air, and finally with a large vessel 
filled with coconut charcoal, also cooled in liquid air, 
bv which method a high vacuum could be obtained 
If not working in vacuum the pressure was measured 
by a glass spring manometer provided with a cali¬ 
brated scale. Working under pressure, the connexion 
with the coconut charcoal vessel was broken, and 
pure nitrogen was admitted. 

It is evident that in researches such as are men¬ 
tioned here, the material used must be as pure as 
possible. The firm of Kahlbaum was so kind as to pre¬ 
pare for us an extra pure preparation of lead with the 
utmost care to prevent every contamination, especi¬ 
ally by mercury vapour. In this preparation neither 
mercury nor thallium could be detected analytically 
The quartz parts of the lead lamp were cleaned bv 
a solution of potassium dichromate and nitric acid, 
then steamed, and then finally heated to redness in a 
current of dried air. The metallic parts of the lamp, 
made of steel, after cleaning were heated to redness 
and the carbon valve underwent exactly the same 
treatment. All these materials , examined spectra- 
topically 1 were shown to be completely free from 
mercury arid thallium. 

The method of investigation used by us was as 
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follows ■ After filling the storage vessel, the lamp and 
the lead were heated in high vacuum to redness The 
lead oxide being dissociated, the liquid lead was as 
brilliant as mercury. Then the lead was brought into 
the lamp, and after ignition the spectrum was observed 
at 25 volt and 36 amp., by a Hilger quartz-spectro¬ 
graph Further, the spectrum of a quartz mercurv 
lamp was observed, and also the scale in such a way 
that, to facilitate comparison, the different spectra 
were adjacent Thus we obtained the spectrum of 
the lead in its initial state After that we burned 
the lamp at 40 amp and 180 volt for 10 hours 
After having done this the lead was poured into the 
storage vessel to obtain thorough mixing , the lead 
was then brought into the lamp again, and after 
ignition the spectrum was observed at 25 volt and 3G 
amp The result was that, whilst initially the lead 
spectrum showed only very weakly the mercury line 
25m the ultra-violet, after 10 hours' burning the 
strongest mercury lines had appeared in the visible 


as well as in the ultra-nolet part of the spectrum, 
and also the most characteristic thallium line, 
indicating a transmutation of lead into mercury and 
thallium. 

Since our experiments showed that a high current 
density is very favourable to this transformation, we 
used currents up to 60 amp , but that seemed to be 
dangerous, because only by intensive air cooling could 
melting of the quartz-lamp be prevented. 

We thought it better, therefore, to change our 
method a little, by applying not a continuous elec¬ 
trical current but' sparks of high current densities 
Therefore, the lead lamp and the delivery tube with 
gas burners, and the cables and cooling tubes, were 
all mounted on the same stand, turning on a hori¬ 
zontal axle. While the lamp was kept oscillating by a 
mechanical arrangement as shown in Fig. 1, a current 
of high density was breaking and making. At make 
the current was 60-100 amp, and since the last con¬ 
tact is made by a very thin spout of liquid lead, the 
current density on the moment of breaking the current 
will be exceedingly high. This method* was very 
successful., Since at the places where sparks are 
emitted a black film appears, it was necessary before 
observing the spectrum to clean the quartz tube as 
well as possible by burning the lamp half an hour 

A 2 



Fit. 1 —Quartz lead-lamp. 
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continuously. After that the lead was poured into mg ; 2E, after 12 hour sparking; and 2 F, after 39 
the storage vessel and then again into the lamp, as hour sparking. 

already mentioned , the spectra obtained now We see m photograph 2B the green and the indigo 
showed a much stronger transmutation, and after mercury line, and some lines in the ultra-violet have 
9J hours' sparking all mercury lines, even the very already appeared The line 2536 is strongest. The 
weak ones, were present double yellow mercury line is not yet present. In 

Our purpose, of course, was to see what the result 2c more mercury lines have appeared, and the lines 

would be after continuing our experiments a very long already present in 2B have become much stronger, 

time. In this case, however, we met a great diffi- The double yellow mercury line has also appeared, 
culty, since the quartz became corroded strongly In 2D and 2E the mercury lines are distinctly promi- 
by the lead, forming a film of lead-silicate, blackened nent over the lead lines in the lead spectrum. To 
by "silicon make the results as convincing as possible the time of 

To make us independent of the formation of this exposure in photographing the lead spectra was 20 

film, at the place where the arc in the lamp is formed minutes in the case of 2 A and 20, 15 minutes in the case 

a quartz tube (observation tube) of 15 cm. length and of 2c and 2D, and 10 minutes in the case of 2E Finally, 


f 


K10. a.—Spectra of lead with comparifton spectra of mercury, the upper spectrum in each caao being that of mercury. 
(Some of the \cry taint hue* have not appealed m the reproduction.) 



8 mm diameter was sealed, the upper end of which 
was provided with a flat bottom 

The light of the arc passing through the unattacked 
quartz-bottom, reflected by a nickel mirror, was 
directed to the quartz-spectrograph Fig. 1 shows 
the observation tube and the nickel mirror. By this 
means the transmutation can be studied so long as 
the lamp stands 

Fig, 2 shows the results. The mercury spectrum is 
in each case placed above the lead spectrum. Fig. 2 a 
shows the mercury spectrum at the top, and at the 
bottom the spectrum of the extra pure lead in the 
initial state It is seen that this lead preparation is 
very pure: the lead spectrum does not contain 
mercury lines The negative being always a little 
more distinct than the prints shows a very weak 
indication of the mercury line 2536, that is, the line 
which always appears m our experiments first. 

Burning and sparking we obtained successively the 
photographs reproduced above as Fig 2. 2B was 
after burning half an hour at high current density; 
2c, after 2f hour sparking ; 2D, after 8| hour spark- 
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in the case of 2F, the exposure was only 3 minutes, 
and now we see that the lead lines m the visible part 
of the spectrum have disappeared, and in the ultra¬ 
violet the lead lines have weakened. The mercury 
lines, however, are very distinct along the whole 
spectrum. 

This, however, does not yet prove the transmuta¬ 
tion to be strong, as it is known that a relatively 
small quantity of mercury can cause the spectrum 
of another element to disappear. But at afl events 
our spectra show m a very convincing way the 
transmutation of lead into mercury. As to the 
thallium lines, it is very remarkable that these lines 
appear only if the spectrum is photographed directly, 
that is to say, not mine the observation tube, but 
pointing the light emitted by the lamp directly to the 
quartz - spectrograph. This seems to be connected 
with the fact that thallium, like lead, is taken up by 
the quartz. So we state that the formation of a film 
of lead silicate results in a stronger lead spectrum if 
observed directly. This phenomenon will be referred 
to in another place. * 
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A Transmutation of Lead (Second Method ). 

After having shown the transmutation of lead by 
the method mentioned above, we applied another very 
successful sparking method. Extra pure lead supplied 
by Kahlhaum was heated in a quartz tube up to about 
800 0 for an hour, whilst a current of pure nitrogen was 
bubbled through. We thus obtained a lead prepara¬ 
tion comparable with the lead in our lead lamp, in 
which it was heated to this temperature in a high 
vacuum. From the lead obtained in this way, two 
lead electrodes of 14 mm. diameter were made Between 
these electrodes, mounted vertically at a distance of 
about 4 mm, apart in a vessel with a liquid dielectric, 
Sparks at a voltage of 100,000 volt and 2 milliamperes 
were sent through the liquid for 12 hours 

The dispersed lead was partly at the bottom and 
partly in colloidal solution The fine lead at the 
bottom of the vessel was collected, washed success¬ 
ively in pure benzene, alcohol, and ether, and finally 
dned in a desiccator. The metal in the colloidal 
solution was converted into nitrate by treating the 
liquid with pure nitric acid at ioo°. 

After evaporating the aqueous solution on a water 
bath, the nitrate was placed in a desiccator 

Both substances were examined The method of 
analysis was substantially a method of Jannash (Z 
fur Anorg. Chemie , 12, 143 (1900)), as modified by us 
Mercury eventually present is driven out by heating 
in a current of air and condensed in a glass capillary 
Then iodine vapour is conducted over it, forming with 
mercury the red modification of the compound Hgl t . 
This extremely sensitive reaction, if applied to the 
electrodes as prepared by us from the extra pure 
Kahlbaum lead, showed that these electrodes were 
completely free from mercury, but the dispersed lead 
obtained by sparking in the circumstances mentioned 
showed a very distinct mercury reaction 

Consequently, also by this second method, the 
transmutation of lead into mercury could be realised 
Whether thallium is also formed is being examined 
Both methods mentioned above will be applied soon 
to bismuth, thallium, and other elements to be con¬ 
sidered -here. * 

In another letter we propose to give the results of 
the quantitative analyses and some theoretical 
considerations. A. Smits. 

Laboratory of General and Inorganic Chemistry, 
University of Amsterdam, 

November 29. 


Selective Action of Polarised Light upon 
Starch Grains, 

The letter of Prof E. C. C. Baly and Dr E. S 
Semmens in Nature of December 5, p. 817, on the 
selective chemical action of polarised light upon starch 
grains seems to me to raise a question of fundamental 
importance for optics. Is it possible to reconcile such 
an action with received views about the kinematic 
relations of polarised light ? 

Let us begin by considering a case where difficulty 
does not arise. Baly and Semmens refer to Padoa's 
observation that " crystals of 0-nitrobenz aldehyde are 
selectively decomposed by polarised light, provided 
that the crystals are correctly oriented to the plane of 
polarisation " (my italics), I have not had the oppor¬ 
tunity of consulting Padoa's paper, and know nothing 
of the details; but there is no obvious a priori reason 
why such an action should not occur : for the mole¬ 
cules in the crystal are all similarly oriented, and may 
well be less able to withstand a displacement in one 
particular direction than in the perpendicular one. 

It is easy, however, to pass to a case where, the 
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difficulty does arise. Suppose the crystal pulverised, 
and the fragments shaken up so as to be oriented at 
random. They cannot now be all favourably oriented 
to the polarised beam. Some of them, on the other 
hand, will be more favourably oriented to a beam 
polansed at right angles to the first; and if both 
beams were present, they would presumably add their 
effect. We can get the two beams instead of one by 
simply removing the polariser , or, in other words, using 
unpolansed light. It seems clear that m this case 
polarising the light (with inevitable loss of half of the 
intensity) must dimmish the chemical action. The 
same reasoning seems to apply with equal force to the 
case of the starch grams, assuming that these are 
oriented at random. 

Great caution is required in weighing any a prion 
reasoning against what seems the result of direct 
observation Both, however, involve the human 
element, and both are therefore liable to be wrong. 

Rayleigh 

Terling Place, Chelmsford, 

December 14. 


It was with much interest that I read the letter 
relating to the action of polarised light on starch 
hydrolysis contributed to Nature of December 5 by 
Prof, Balv and Dr. Semmens. Tins letter, since the 
writers refer to a short u note *' by myself in the 
Annals of Botany (July 1925), calls for a brief reply 

Prof Baly and Dr. Semmens are, like myself, under 
misapprehension I desired to call in question, not 
the possibility of the phenomenon occurring, but the 
trustworthiness of the evidence put forward by these 
authors in their paper (Proc Roy. Soc,, 97 B, 250, 
1924). The fact that a large amount of evidence in 
favour of the occurrence of this phenomenon may have 
been published by the authors or others elsewhere 
appears to me to be of great interest but quite irrele¬ 
vant in so far as objection is taken to the “ note " for 
which I was responsible. For example, Weigert's 
observations on the effect of polarised light on the 
photographic plate do not make me any readier to 
believe that potato starch grains in weak diastase 
solution, after four hours’ exposure to polansed light, 
as a result of hydrolysis will present the appearance 
shown in Fig 3, Plate 12, m the paper cnticised. I 
am also dreadfully puzzled to understand why this 
figure, described in the text as showing “ hydrolysis 
obtained with light polansed by a Nicol prism," 
was published, if it was not intended as evidence. 
The “ complete disappearance of the grains " I have 
not observed with potato starch even after some days 
in strong diastase solution • in my experience a kind 
of " starch shell," which does not give a blue colour 
with iodine, persists obstinately. 

Since an expenment of my own is cited (which was 
additional to a repetition of any described by the 
authors) in which a gelatine film was used, I may 
perhaps point out that the starch grains were resting 
on the surface of the gelatine, which was used merely 
as a convenient adhesive surface to prevent the grains 
from moving about, and that the polarised light 
reached the grains without passing previously through 
the gelatine film. , But I should regard any such 
experiments that give a negative result as of little 
importance compared with one conclusive expenment 
of which the result was consistently positive: and 
no doubt Prof. Baly and Dr. Semmens will agree with 
me in this. The position remains unsatisfactory, 
however, until the reason for the negative result 
receives satisfactory explanation. 

As one who has suffered from the painful effects of 
traversing in full sun snowfields in the Alps, I was 



i6 


NATURE 


[January 2, 1926 


interested to learn that this effect was due to f ' the 
well-known influence of polansed light." I do not 
feel, however, that an argument of the form— 
" certain effects are produced by light on crossing a 
snowfield—some of this light is polansed—therefore 
the effects are clue to the polansed light "—will with¬ 
stand logical analysis. 

W Neilson Jones. 

Bedford College, 

Regent's Park, N W i. 


The Occurrence of Dwi-Manganese (At. No. 75 ) 
in Manganese Salts. 

As the present writer is responsible for the polaro- 
graphic investigations of solutions containing dwi- 
manganese (see letter by DolejSek and Heyrovsky, 
Nature, ii6, p 782), lie alone replies to the criticism 
of the above letter by Mr A N Campbell (Nature, 
116, p 860 ) This criticism shows a misunderstand- 
xng of what the polarographic-electro-analysis with 
the dropping mercury cathode really means First 
of all, the present author's potentials refer, as ex¬ 
pressly stated, to the calomel—not absolute—zero, 
and thus, of course, do not agree with those obtained 
by Mr Campbell, since the present author's special 
electrolytic method is based on an almost currentless 
reversible electrolysis which differs widely from 
ordinary electrolytic methods (see, for example, Tran 
Far Soc , 19, p 692, 19^4, Fee Trav Ch Pays-Bas, 44, 
p 488, 1925) The over-voltage on the pure mercury 
cathode beads is so large that hydrogen begins to be 
deposited from a deci-normal hydrionic concentra¬ 
tion at - 1 20 v from the calomel electrode (Rec Trav 
Ch Pavs-Bas , 4^, p 503, 1925), and at the acidity of 
the solutions used in the dwi-manganese investiga¬ 
tions, at -13V to - 1 4 v , 1 e. far behind the point 
of deposition of element 75 Variation of hydrion 
concentration from o 1 n to neutral solution produced 
no effect upon the " 75 " hump, neither was its shape 
or position affected by polarising the sulphate or the 
chloride Solutions of manganese sulphate which 
were freed from the two impurities by means of the 
electro-chemical deposition describee! in the first 
letter showed no hump whatever before the deposition 
potential of manganese at - 1 35 v 

Solutions were further obtained by subliming 
volatile chlorides from a fraction rich m M 75," and 
these showed on polarograms the corresponding 
humps without any manganese m solution The 
formation of manganese tetrachloride at the large 
mercury anode used 111 this method is out of the 
question, and it is equally impossible to superpose an 
alternating current with this delicate arrangement 

Polarograms of sodium sulphate have been fre¬ 
quently studied (Rec. I c , p 493, 600), and show the 
same flat curve as those for sodium chloride, bromide 
and hydroxide 

Altogether about 400 polarograms were obtained, by 
the author and five collaborators working on three differ¬ 
ent pieces of apparatus in the dwi-manganese research, 
and checked by polarising solutions containing addi¬ 
tions of different metallic salts to ensure that the 
new hump was due to a metal not hitherto identified. 
Whenever this hump is very prominent, the L lines 
of element 75 invariably appear in the X-ray spectra 
obtained by V. Dolejsek, and the combination of the 
two methods is now used as a guide in the analytical 
enriching of the solutions m element 75. Finally, the 
“ 75 " hump agrees well with the deposition potentials 
at the dropping mercury cathode expected for the 
triad 25, 43, and 75, since in all analogous examples 
the deposition potentials of the metals in a triad 
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become more positive by o 1 v. to o 2 v. with mcreasing 
atomic weight. 

For a better understanding of the above explana¬ 
tions Mr. Campbell is referred to the seventeen papers 
dealing with this special electrolysis already published 
in English, and particularly to the Brauner jubilee 
number of the Rec. Trav. Ch Pays-Bas , 44, pp. 
488-600. 

J Heyrovsk^ 

Institute for Physical Chemistry, 

The Charles’ University, Prague, 

December 15. 


Mr. A N Campbell in his letter to Nature 
(Dec 12) questions the validity of Dolejlek and 
Heyrovsk^’s conclusions (Nature, Nov. 28) that 
the second " hump " in their manganese deposition 
curve is due to the presence of small amounts of dwi- 
manganese 

In his letter Mr Campbell assumes that the Czech 
authors used a platinum cathode, whereas it was 
Heyrovsky's " dropping mercury cathode " As Mr. 
Campbell does not appear to be acquainted with 
Prof Heyrovsky's apparatus, I should like to ditect 
his attention to an account of it 111 the Brauner 
jubilee number of the Recuctl des Travaux Chtmtqucs 
dcs Pavs-Bas (May 1925) In his general introduction 
to a senes of researches with this apparatus, Prof 
Heyrovsk^ pointed out, with examples, that the 
method he used was capable of detecting impurities 
down to concentrations of 10 * gram-equivalents per 
litre This has not been controverted 

DolejSek and Heyrovsk^’s interpretation that the 
" hump " in their manganese deposition curves was 
due to traces of dwi-manganese in " pure " manganese 
sulphate is supported by the isolation of the oxide 
of the new element from manganese sulphate and 
chloride by Mr F H Lormg and myself (Ghent 
News , Oct 30, Nov. 27) By an entirely independent 
method we have been able to obtain about a grain of 
what we believe is fairly pure higher oxide of dwi- 
manganese p 

Prof. Heyrovsk^'s " dropping mercury cathode " 
does not appear to have received in Great Britain the 
attention it ments, although the writer of the section 
on general and physical chemistry in the Chemical 
Society’s " Annual Report," 1924, mentions in con¬ 
nexion with it (p 21) that there is no indication of 
a surface film being formed on it. This would 
invalidate Mr. Campbell's contention. 

Gerald Druce. 

December 14 


The Plant as a Measure of the Habitat. 

In Nature of October 31, p. 656, appears a note 
concerning the plant as a measure of the habitat, 
wherein reference to " The Phytometer Method m 
Ecology," by Clements and Goldsmith, is made. 

The subject of the complexity of the individual 
plant as a recorder is correctly touched upon, and 
opinion is expressed that probably it will be long ere 
physical instruments can be dispensed with in plumb¬ 
ing the possibilities of the environment. 

As workers m phytometry have been comparatively 
few, and are almost entirely American, it may be 
worth while to record very briefly indications as to 
the utility of the phytometer, obtained by me as the 
result of independent work. 

South African native tree seedlings (e,g. those of 
Ocotea bullata , Olinia cymosa, Olea lauri folia, Plaiy- 
tophus trifohatus, Cunonia capensis) are being tested 
as phytometers, the growth and transpiration re- 
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sponses under both natural and artificially produced 
habitats receiving initial attention. The results so 
far are distmctly favourable to the use of the plant 
as habitat measure , a short and preliminary account 
is to be published in the near future For the forester, 
phytometnc cultures, either free or under control, 
seem likely to prove valuable in returning information 
regarding the habitat as it impresses itself upon the 
plant, in throwing light on practices and processes 
either detrimental or conducive to the production of 
the optium yield from particular localities, and in 
indicating the species best suited to the areas to be 
planted 

By many it is realised that the most elaborate 
measurement of the physical factors of the habitat 
by instrumental methods usually does not even 
approximately inform the investigator as to the 
nature of that habitat as it influences the living plant 
itself The plant is the truest measure of the effects 
of the complex produced by the integration of the 
several habitat factors I’rovided that points of such 
importance as the careful selection of suitable types 
of plants, the employment of large numbers of in¬ 
dividuals so that abnormal ones can be eliminated, 
and the study of the several responses of the plant 
in conjunction with physical apparatus, recene careful 
attention in the first instance, it does not seem too 
optimistic to believe that, with increased knowledge 
of the behaviour of selected species, the phytometer 
of itself will give intelligible quantitative information 
as to the nature of the habitat 

The value of the phvtometer for analyses of habitat 
and vegetation processes alike is likely to be as great 
as the study of this grand subject is alluring 

John Phillips 

Forest Research Station, 

Deepwalls, near Knysna, South Africa, 

November 21. 

The Principal Series of the Copper Arc Spectrum. 

The second pair of the principal senes of the arc 
spectrum of copper has been calculated by Randall 
(Astro Jour , 34, 1, 1911) as 202573 and 2024-42 
(Rowland scale) Kayser and Runge (Kayser, 
" Handbuch der Spectroscopic,” vol 5) observed only 
one line at 2025 08 (I. A ), while two lines m this region 
have been photographed by Rubies (An. Soc. Esp 
Y Qutm , 15, 432, 1917), and their wave-lengths given 
m Fowler's Report on Senes m Line Spectra as 2025 1 
and 2024*11 (presumably on the Rowland scale). 
Shenstone (Pnil Mag, 49, 051, 1925) in his low 
voltage arc work found only one line and gives its 
wave-length as 2024 33 

Recently m this laboratory photographs of the arc 
spectrum of copper under varying conditions have 
been taken on several large quartz spectrographs. 
The dispersion of these instruments at X 2025 is 
approximately o-8 mm per Angstrom unit. The 
exposures taken varied from 15 to 30 minutes. The 
current strength of the arc was 3 amperes on a 220 
volts circuit. 

When the middle of the arc was projected on the 
slit of the instrument, the 2024 line alone was 
recorded When the whole image of the arc was 
projected, both lines were recorded, but the 2025 
line was shown at the poles only. In all photographs 
the 2024 line was shown reversed. A plate of the 
spark spectrum showed only 2025. This agrees with 
Hasbacn's spark work. 

Independent calculations were made from photo¬ 
graphs taken on three separate instruments, Inter¬ 
polations were taken from a Hartmann formula based 
on the lines 204374, 2035 74 and 1999*95 (Hasbach, 
Kayser and Konen’s " Handbuch der Spectroscopic 
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vol. 7) The values of the 2025 line agreed to o 01 and 
those of the 2024 line to o 02 Schumann plates 
were used. The following table contains our measure¬ 
ments, together with other known values. All wave¬ 
lengths are reduced to 1 A 

Table I. 


Randall (calculated) . 
Kayser and Runge . 

A 

. 2024-33 

A. 

2025-67 
2025 08R 

Av, 

32-7 

Rubies 

. 2024*05 

2025*04 

24 1 

Shenstone . 

. 2024 33 

.. 


Hasbach 

2025 36 

t f 

Simeon and Dreblow 

. 2024'igR 

2025 34 

28*1 


Our observed value of Av, which is not expected to 
be in error by more than -±i‘O t is notably less than 
Randall’s calculated value. 

From the results given above it is concluded that 
the 2024 line is a true arc line, being reversible and 
present in the centre, that the 2025 line is a spark 
line, and that therefore they do not constitute the 
second pair of the principal senes. 

F Simeon 
E S Dreblow. 

Research Laboratory, Adain Hilger, Ltd , 

24 Rochester Place, Camden Road, 

London, N W 1, 

November 10 

The Action of Silica on Electrolytes. 

Owing to absence from the laboratory during the 
summer, 1 have only recently been able to make 
experiments on the effect of silica on acids, using 
silica prepared a& described by Prof Mukerjee in 
his letter to Naiure of August 29 The silicon 
tetrachloride was added to water in a silica dish and 
the mixture dialysed until the specific resistance rose 
to 120,000 ohms It was then dried at the air 
temperature without the use of any desiccating 
agent 1 have been unable, however, to detect in 
this product the slightest adsorbing power for hydro¬ 
chloric acid In his letter of April 4, Prof Mukerjee 
gives figures from which I infer that he found that 
silica could take up more than 1 per cent by weight 
of hydrochloric acid I used one gram of silica and 
100 cc of N/500 acid and should easily have detected 
the adsorption of less than o 0004 gram hydrochloric 
acid (t e o 04 per cent, by weight) by the conductance 
and pH measurements used But not the slightest 
sign of removal of hydrochloric acid from solution 
was obtained 

I do not know whether Prof Mukerjee has modified 
his views since April 4, as in his last letter the only 
experimental evidence suggested is that it is easier 
to remove traces of hydrochloric acid from silica by 
means of potassium nitrate solution than water 
Thus is a very different matter from that which has 
been under discussion, and I will not take up space 
with a consideration of the various possible ex¬ 
planations I am only concerned with the direct 
question as to whether or not pure silica can remove 
acids from solution, and I have been unable to 
obtain any evidence that it is able to do so 

One point has to be borne in mind when making 
these experiments • silica, prepared as above ana 
partially dehydrated, retains much moisture (mine 
contained 20 per cent, after air drying for a week), 
which may dilute quite noticeably the solution to 
which it is added, and I have always corrected for 
this. The correction may be important in some cases, 
although m these experiments the quantities of 
reagents have been chosen so that it is very small. 

A. F. Joseph. 

Welloome Tropical Research Laboratories, 
Khartoum, November 10 
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The Evolution of the Stars* 


''[January 2, 1956 


By J. H. Jeans, Sec. R.S. 


A BOUT a year ago (Nature, December 6, 1924) 
reasons were given for supposing that the source 
of stellar radiation is to be found in the annihilation 
of stellar matter. Subsequent investigation suggests 
that the same hypothesis can clear up the puzzle of 
stellar evolution and of the spectral changes of a star. 

In the early days of stellar spectroscopy, the spec¬ 
trum of a star was believed to be an index to the star's 
age. That the spectra of different types of stars 
showed lines of, say, hydrogen, calcium, and titanium 
oxide, was explained by the supposition that as a star 
aged, its composition changed, by transmutation of 
the chemical elements, from hydrogen into calcium, 
from calcium into titanium oxide, and so on. We 
know better now; the researches of Saha and others 
have shown that a star's spectrum is an index only to 
the temperature of its surface. The solar spectrum 
shows calcium lines merely because the sun's outer 
layers happen to be at a temperature at which calcium 
atoms are very active in absorbing and re-emitting 
radiation; if the temperature of these layers were 
suddenly doubled, their spectrum would consist mainly 
of hydrogen lines, while if the temperature were halved, 
the spectrum would be dominated by the titanium 
oxide bands. The various types of spectra might 
quite well be expressed merely as temperatures, except 
for some outstanding difficulties as to the correct 
calibration of the temperature scale. Thus the 
problem of explaining the spectral changes of a star 
reduces to that of tracing out the sequence of 
temperatures assumed by its surface. 

When we attempt to interpret radiation in terms of 
the annihilation of matter, the first observational fact 
that confronts us is that the radiations of the stars 
are nothing like proportional to their masses; for 
example, the very hot star V Puppis radiates nearly 
1000 ergs a second for each gram of its mass, the sun 
about 2 ergs, and the earth certainly less than y^xrinr er £* 
The transformation of matter into radiation clearly 
proceeds at very different rates in different bodies 
Our first impulse is perhaps to conjecture that the 
rate of transformation iqay be expedited by high 
temperature. But considerations of stability are 
found to prohibit any substantial effect of this 
kind. We can see in a general way that if a rise 
of temperature resulted in more rapid transforma¬ 
tion, then any slight local excess of generation of 
energy, by raising the temperature, would force a still 
greater excess generation of energy, and so on without 
limit. Precise mathematical investigation (Monthly 
Notices, R.AS., October 1925, p. 914) shows that the 
observed stability of the stars permits of at most a 
very slight increase of this rate of transformation with 
temperature, and even this seems to be ruled out by 
physical considerations. Since matter is atomic, its 
annihilation must also be atomic, the annihilation of 
the smallest unit, a proton and electron, producing 
0*0015 ergs of energy. This will form one quantum 
of radiation of wave-length 1-3x10“ 18 cm., which 
corresponds to a temperature of 7,500,000 million 
degrees. The temperature of a star's interior, some 
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ten or twenty million degrees, is perfectly insignificant 
by comparison, and must be deemed quite incapable 
of affecting the process of transformation either way, 
at any rate by direct methods. We must accordingly 
suppose that matter is transformed into radiation by 
a spontaneous process, which proceeds, like radioactive 
transformations, without any regard to temperature or 
density. Newly generated radiation will have a wave¬ 
length of 1*3 x io~ 18 cm. or less, but will soon become 
‘‘softened” by interaction with matter and will 
degenerate into ordinary temperature-radiation before 
it has travelled far through a star. Part of the 
radiation generated in astronomical bodies of very 
low density may, however, escape into space as 
u hard ” radiation of wave-length of the order of 
io~ 18 cm.; this may be the origin of the highly 
penetrating radiation recently investigated by Millikan. 

The great range of values of radiation per unit mass 
cannot, then, be traced to the variations in the physical 
conditions of different stars ; to account for it we have 
to suppose that stars consist of a mixture of different 
types of matter which radiate at different rates, and 
that the proportions of the mixture vary from one 
star to another. Those types of matter which radiate 
most energetically are, of course, also those which 
annihilate themselves most rapidly, and so are the 
first to disappear as the star gets old. A young star, 
containing a greater proportion of these types than 
an old star, ought to emit more radiation per unit mass. 
This is in actual fact observed to be the case. Our 
sun, then, radiates less energy per unit mass than 
V Puppis simply because it is seven million million 
years older, and in thus interval the elements which 
are responsible for most of the radiation from V Puppis 
have disappeared from the sun. 

Since the process of transformation is a spontaneous 
one, it follows that if we know the composition of a 
star at birth and the rate of transformation of each of 
its constituent types of matter, we can trace out the 
changes in its composition throughout its whole life; 
the problem is similar to that of tracing the changes 
of radioactivity in rocks. Knowing the star's con¬ 
stitution at each instant of its life, we can, of course, 
deduce its rate of emission of radiation. 

A mathematical study of the conditions of stellar 
equilibrium (Monthly Notices , R.AS., January, March, 
and June 1925) shows that the mass M, rate of emission 
E , and surface-temperature T of a spherical star in 
equilibrium are connected approximately by an 
equation of the form 

2$ log + c log T+ a constant, . (1) 

where is a function of the mass, which is roughly 
proportional to log M . 

If this equation were accurately instead of only 
approximately true, the problem of tracing a star’s 
evolution would be very simple* Corresponding to 
any assumed composition of the star at birth we can, 
as we have just seen, trace out the sequence of changes 
in the mass M and the emission E. At each instant 
the star will adjust itself so as to be in equilibrium by 
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selecting a surface-temperature T such* as to satisfy 
equation (1). The value of T given by this equation 
must accordingly determine the star’s spectrum at 
every instant and the problem is solved. 

It may seem almost incredible that the theoretical 
solution of the problem of stellar evolution should be 
so amazingly simple, yet such appears in actual fact 
to be the case, except for certain secondary complica¬ 
tions, five of which we now discuss. These secondary 
complications impart incident and richness to the 
problem; it is because they intervene just where 
observation shows them to be needed, and because 
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they give just the requisite modifications to the main 
solution, that we can feel confidence in the latter. 

I. Equation (i) is based on the conception of a star’s 
interior put forward by the present writer in 1917, 
according to which the atoms are very largely dis¬ 
integrated, as a result of high temperature, into their 
constituent electrons and nuclei, these now playing 
the rflle of “ molecules " in the quasi-gas of which the 
star is formed. If the temperature were so high that 
every atom was completely disintegrated, equation 
(1) would be strictly accurate, e probably being equal 
to a, the value given by Kramers’ and Eddington's 
formulas for stellar opacity. Actual stars are not so 
hot as this, so that e is somewhat less than a. For 
average staif like our sun* the value of c appears to be 
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about unity, while for still cooler stars c may be 
negative. 

Now the investigation of the star’s dynamical 
stability shows that a configuration is stable (within 
limits to be mentioned later) if c is positive, but is 
definitely unstable if c is negative. A star becomes 
unstable as soon as it has cooled so far that c becomes < 
negative. 

The solution of equation (i) may be exhibited 
graphically as in Fig, i. In this diagram log T and 
- 2^ log E (the star’s absolute magnitude) are taken as 
horizontal and vertical co-ordinates. Equation (i) 
gives a value of M corresponding to each point in the 
diagram, so that each point represents a configuration 
of equilibrium for a star. The hottest Stars are to the 
left of this diagram, the coolest to the right, the most 
luminous (which are also the most massive) are at the 
top, both mass and luminosity decreasing as we pass 
downwards. If c were strictly constant and positive, 
the curves along which M has constant values would 
be a series of parallel straight lines slanting upwards 
to the left. When the slight variations in c are taken 
into account, these lines run in the way shown by the 
thick lines in the diagram, the unstable parts for 
which c is negative being omitted. The thick curve 
on the right passes through the points at which c 
changes from positive to negative and so marks the 
limit between stable and unstable configurations. 

Every astronomer will at once grasp the significance 
of this curve and of the hole it makes in the range of 
stable configurations In 1913 Hertzsprung showed 
that the M -type (or red) stars fall into two clearly 
divided classes—stars of high luminosity which he 
called giants on account of their great size (a large 
surface-area being necessary to discharge so much 
radiation), and stars of low luminosity, the dwarfs. 
Between these two groups of stars lay a great gulf 
Later, Russell, Adams, and others showed that the gulf 
extends to other spectral types, probably up to about 
K4. The theoretical curve which bounds the region of 
instability in our diagram cannot be drawn with great 
accuracy, but there seems little room for doubt that it 
must coincide with the boundary of the gulf between 
the giants and dwarfs. If so, there is a very simple 
reason for this gulf; stars cannot exist inside it because 
they would be unstable 

II. Every pomt of the diagram shown in Fig. 1 
represents an equilibrium configuration for a star; as 
a star’s evolution proceeds its representative point 
moves, and its evolutionary career can be recorded by 
a curve On tracing out mathematically the evolution 
of a typical star in the way already explained, the 
evolutionary curve is found to be roughly parabolic 
and oriented like the dotted curve PQR in the diagram. 
The temperature of the star first increases until it 
attains a maximum at Q, then turns and decreases 
continuously, precisely as described by the “ ascending 
and descending temperature ” series of Lockyer. In 
time the star runs into the region of unstable con¬ 
figurations, as at I? in the diagram. 

When this happens, the star's internal generation of 
energy has become inadequate to supply its loss by 
radiation. Ordinarily a star would remedy this by 
expanding or contracting, but in this particular instance 
the star is already in a configuration in which its loss 




20 


NATURE 


[January 2, 1926 


by radiation is a minimum, so that any change, whether 
in the direction of expansion or contraction, merely 
increases the rate of loss which is already too large. 
Equilibrium is no longer possible, and the star has to 
make good the deficiency in its generation of radiation 
by drawing upon its store of gravitational potential 
energy. It contracts rapidly. 

The fundamental equation (i) was derived on the 
supposition that the gas pressure inside the star con¬ 
forms to Boyle’s law The gas-molecules are, however, 
free electrons the diameters of which are far smaller than 
those of true molecules, whence it results that the 
stellar gas can shrink to enormously higher densities 
than ordinary gas before Boyle’s law begins to fail. 
Eddington has suggested that this probably gives an 
explanation of the amazingly high densities observed 
in the stars known as u white dwarfs,” The surfaces 
of these stars are at high temperatures and their radii 
so small that their densities must be thousands of times 
that of lead. The star the career of which we are follow¬ 
ing, when once it has become unstable, must continue 
to shrink until Boyle’s law no longer holds even for 
those absurdly small molecules, the free electrons It 
becomes a white dwarf 

Thus our scheme of stellar evolution demands white 
dwarfs and provides a niche into which they fall natur¬ 
ally and inevitably At the same time it suggests views 
of the physics and evolution of the white dwarfs 
which differ somewhat from those hitherto held 
Eddington and Russell have considered the white 
dwarfs merely as extreme cases of ordinary stellar 
configurations. That the two or three white dwarfs so 
far detected are comparatively similar to one another 
must, on their view, be regarded as accidental Our 
theory, on the other hand, implies that the white dwarfs 
form a separate and detached colony, they ought all 
to be rather like one another, and there should be no 
continuity with ordinary stars As regards their 
evolution, the white dwarfs have been described as 
the oldest stars extant, “ vestiges of an earlier creation,” 
and so on. Our view of their evolution implies that 
they are neither older nor younger than the great 
majority of stars ; they have merely been more un¬ 
fortunate The white dwarf state is a sort of bank¬ 
ruptcy court into which a star falls when it is unable 
to make both ends meet in the matter of radiation 
When the original Sirius broke up into Sinus b and 
Sinus /, the former contrived to keep most of the 
matter which was easily transformable into radiation, 
hence the present splendour of Sirius b and the un¬ 
happy condition of Sirius/. In such cases as a Centauri 
and Kruger 60 there appears to have been a fairer 
division of radiation-producing material. 

III. The typical evolutionary path PQR in our 
diagram penetrates regions near Q in which no stars 
are found. A star at Q would have practically all its 
atoms stripped bare of electrons, while calculations on 
actual stars show that very few have more than about 
95 per cent, stripped bare. (The slant lines in the 
diagram show the proportion of bare nuclei calculated 
for an assumed atomic number 20.) The obvious 
interpretation of the observed facts is that in some way 
the evolutionary paths are turned before they reach 
regions of, say, 99 per cent, of nudity. 

„If the annihilation of matter is a quantum process 
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of the kind I originally conjectured (Nature, December 
6, 1924) this would happen automatically, for the 
baring of each nucleus would represent a loss of 
energy-generating power, and a star with all, or too 
many, of its nuclei stripped bare would leave off 
generating eneigy until sufficient atoms had re-formed. 
The typical evolutionary path in our diagram must no 
longer be taken to be PQR , but some such path as 
PQ f R . 

The belt of configurations in which, say, from 80 to 
99 per cent, of the nuclei arc bare forms a sort of common 
envelope to most of the evolutionary tracks in the 
diagram There ought then to be a great concentra¬ 
tion of stars in this belt. This is in agreement with 
what is observed, for the calculated position of the 
belt, as shown in our diagram, coincides very closely 
with that of the main sequence of Eddington and 
Hertzsprung, which, besides forming a boundary m 
the direction of high temperature, is conspicuous for 
its great concentration of stars 

IV It can be shown (Monthly Notices , R AS , 
June 1925) that when a star breaks into two by fission, 
each constituent must assume a higher temperature 
than the original temperature of the parent star The 
increase of temperature is generally sufficient to throw 
both constituents into the mam sequence, after which 
the loss of energy-generating power will, as already 
explained, prevent their becoming still hotter This 
explains why both constituents of newly formed 
binaries are generally found to he m the mam sequence. 

A star such as Antares (No. 1 m Fig. 1) may reach 
the mam sequence by travelling along a normal evolu¬ 
tionary path such as PQ' for about a million million 
years, or, in the event of fission occurring, may jump 
to it almost instantaneously, forming a binary star 
such as V Puppis (No. 7 in Fig. 1). 

V. The stars in the region of P in our diagram are 
red giants of enormous size and very low density ; 
they are almost all variable stars Mathematical 
analysis shows that stars in this region may be affected 
by a special type of instability, not so far mentioned. 
This would show itself in a tendency to develop pulsa¬ 
tions of practically unlimited amplitude, and there 
appears to be some prospect of explaining long-period 
variability in this way. The short-period variables 
and the Cepheids may possibly be stars actually in 
process of fission, as is suggested by their position in 
the diagram. Such conjectures need to be tested very 
thoroughly before they can be accepted, but it is at 
least clear that the proposed theory of evolution 
provides a place quite naturally for these two main 
types of a stellar variation. 

Each of the foregoing modifications of the simple 
theory has been demanded by theoretical considera¬ 
tions, and each has been found to provide a natural, 
and almost inevitable, explanation of one outstanding 
feature of observational astronomy, as follows : 

I. Giant and dwarf stars. 

II. White dwarfs. 

III. The " main-sequence.” 

IV. Early spectral types of newly-formed binaries. 

V. Variable stars (conjectural). 

It seems fair to say that no other theory of evolution 
gives a tenable explanation of even any one of these 
five features. This is the case for the'proposed theory; 
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If a star, in breaking up by fission, divided its 
different ingredients proportionally between its two 
constituents, it is easily shown (Monthly Notices , 
RA.S.J June 1925) that the fainter constituent would 
be of earlier spectral type than the brighter. This 
arrangement prevails in many newly formed binaries, 
but not in all (cf. Leonard, LO.B. 343, 1923), and it 
is clear that in many cases, as in that of Sirius already 
discussed, the more massive constituent must have 
kept an undue share of highly radiating material , an 
extreme case of this kind is provided by the sun and 
earth. The situation is consistent with the supposi¬ 
tion that the highly radiating material is of excep¬ 
tionally high atomic weight and is therefore left in 
the more massive star when the lighter one is formed 
by drawing off the outer layers of the original star 
Newly created matter probably contains elements of 


atomic weights far higher than any known on earth ; 
it may even consist entirely of such elements Our 
terrestrial elements are merely a residue of material 
which is practically non-transformable—dead ashes 
for the most part, although possibly the radioactive 
elements still retain some vestige of the powers of 
primeval matter. For one brief moment it seemed 
possible that cosmogony might teach us how to obtain 
almost boundless supplies of energy by the annihila¬ 
tion of quite insignificant fragments of matter, but 
this apparently is not to be. So far as we can at 
present see, Nature has arranged that the energy- 
producing elements shall be kept out of the reach of 
man, while he may watch the process ol transforma¬ 
tion going on in the stars, he will never be allowed to 
operate it himself Whether this is to his advantage 
or disadvantage, who shall say ? 


The Relative Age of Rocks containing Fossils. 

By Sir Arthur Smith Woodward, FRS 


D URING recent controversies as to the evidence 
for the evolution of life in past ages, it bus been 
stated that geologists arrange the fossil-bearing rocks 
in a i( purely artificial ” manner, not necessarily in the 
order in which they are found superposed. It has even 
been asserted that when the fossils occur m successive 
layers m an order which an evolutionist would say is 
the reverse of that expected, the rocks aie assumed 
from this criterion alone to have been disturbed and 
turned upside down. The progressive development 
of life which a geologist recognises, indeed, is said to be 
imaginary and not proved by the observed order of 
superposition of the rocks 

Such statements are based on a complete mis¬ 
understanding of the facts The science of geology 
originated, and the order of nearly all the principal 
layers of sedimentary rocks was first determined, on 
the unstable western edge of the continent of Europe. 
In this region from the beginning of geological time 
there have been frequently repeated downward and 
upward movements leaving records in sediments ol 
the successive seas which overflowed and retreated 
The sedimentary rocks have been tilted and their 
edges worn away in such a manner that their order, 
or relative age, is easily observed Their succession 
in fact is so clear that it has been possible in several 
cases to follow the changes of material in one and the 
same layer—the sands and gravels w r hich were deposited 
near the shore, the mud farther out, and the remains of 
calcareous skeletons forming limestone m the clear 
water of the open sea. As an illustration may be 
mentioned the lower Carboniferous deposits, which are 
open sea limestones in central England but gradually 
pass into estuarine sands and days with beds of coal in 
the south of Scotland, where there are only occasional 
beds of limestone containing approximately the same 
fossils as the great marine deposits farther south. 
More than a century ago, when almost all naturalists 
believed in u special creation ” and there were no 
accepted theories as to the order of “ creation/' the 
succession of the rocks in England and Wales was made 
out by William Smith from actual observation of their 
superposition Later geologists merely elaborated 
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details, and made more extensive collections of fossils. 
Geologists on the present European continent found the 
same general succession in their several countries, only 
varied by local circumstances ; some additional layers 
being intercalated in the typical British series, others 
omitted, and some being represented by different rocks 
Allowing for the differences in sediment and its amount 
whi< h would be deposited in different parts of the 
same sea and adjacent estuaries, the succession was 
discovered quite clearly by observations in the field 

It was not until the field-work was far advanced that 
the fossils were studied in detail and found to indicate 
distinct progress in the development of life on the earth 
None but animals without a backbone have ever been 
found in the oldest fossihferous rocks , fishes are known 
to have flourished long before any lung-breathing back¬ 
boned animals , the cold-blooded amphibians and 
reptiles cam' 1 successively before the warm-blooded 
birds and mammals , mao appeared at the end In 
several groups, too, fossils collected from rocks of 
which the relative age is definitely known from obser¬ 
vation of the layers in the field, show that the lower 
grades appeared before the higher grades This 
became evident so long ago as 1836, when Buckland in 
his Bridgewater Treatise remarked on the interest of 
the oldest known mammals from the Stonesfield Slate 
of Oxfordshire as belonging to the lowly pouched 
group of marsupials. He stated that “ the analogies 
afforded by the occurrence of the more simple forms 
of other classes of animals m the earlier geological 
deposits would lead us to expect also that the first 
forms of Mammalia would have been marsupial.” 

When geologists began to study the marine fossil¬ 
bearing rocks in other parts of the world, especially 
North America, they discovered differences in detail, 
as might have been expected—differences both in 
sediment and in fossils. In all cases, however, where 
the order of superposition of the layers could be clearly 
observed, the succession of the various groups of fossils 
was proved to be essentially the same as in western 
Europe. Rocks containing approximately the same 
fossils in widely separated regions may not have been 
contemporaneous in formations judging ^>y t)ie 
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distribution of life in the sea at the present day, they j this rule are comparatively local and in regions which 

were probably not strictly contemporaneous. Always, | show some signs of disturbance. Among the folded 

rocks of mountain regions, for 
example, the layers are sometimes 
overturned; while in districts 
where soft deposits have been 
squeezed by the passage of ice 
over them, they are sometimes 
broken up into patches which 
may be pushed together into 
heaps, not always in the original 
order. 

The softness or hardness of a 
deposit is no criterion of its 
geological age, but depends 
merely on local circumstances. 
For example, on the coast of 
the Baltic Sea near Reval there 
is a soft clay which looks like a 
modern deposit; but it contains 
some of the oldest fossils charac¬ 
teristic of the Cambrian period, 
and it is shown in some places 
to be overlain by fossil-beanng 
limestones which prove that it 
is really of Cambrian age Again, 
in Canton Glarus, Switzerland, 
there are hard slates of ancient 
aspect which are shown by their 
position to be of Tertiary age, 
and their contained fossil fishes 
much resemble those of which 
fragments occur in the Lower 
Tertiary clays and sands of 
south-eastern England. There 
can be no doubt that these two 
very different series of rocks are 
at least in part contemporaneous. 

There must naturally be numer¬ 
ous gaps in the senes of sea- 
deposited rocks in every part of 
a continental area, representing 
periods when the region was dry 
land or perhaps covered by water 
in which there was no sediment. 
Sometimes the elevation or de¬ 
pression of the land occurs without 
any tilting, and then, unless an 
old land-surface is marked by 
remains of vegetation (as in coal 
seams and in the fossil forest of 
the Isle of Purbeck and Portland), 
it can only be recognised by 
studying the fossils in the rocks 
above and below. In Morayshire, 
Scotland, for example, there is 
a thick regular senes of sand¬ 
stones, the lowest containing 
Devonian fishes, the uppermost 
Permian or Triassic reptiles, with 
no indication of the long coal 
period which rocks farther south 
however, when sections of the rocks can be studied, the prove to have intervened between the time of deposi- 

various fossil - bearing deposits are found to be in tion of these two directly Superposed sandstones, It is 

the same order. The only apparent exceptions to only after long and wide experience of the sutxttSgton 
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of the rocks in different parts that such “ deceptive 
conformities M can be detected. 

It must, indeed, be repeated and emphasised that the 
whole succession of the marine fossil-bearing rocks in 
western Europe—the most favourable region in the 
world—had been clearly ascertained before the idea of 
organic evolution was accepted by geologists. Fossils 
were appropriately termed “ medals of creation ” and 
were merely used as time-markers in cases where the 
superposition of the layers was obscured. In spite of 
earlier discussions, it was only after the publication of 
Darwin’s epoch-making work in 1859 that the meaning 
of the order m which fossils were known to occur 
became evident. Group after group was studied from 
the new point of view, and the study is still in progress 
The result is complete confidence in the “ evolutionary 
stages ” of all groups of organisms as guides to the 
relative geological age of rocks which contain them in 
any part of the world. 

This result is important because a large proportion 
of the land and freshwater deposits of the latest or 
Tertiary epoch are comparatively limited in extent and 
thickness, and completely isolated on continental 
areas which have scarcely been affected by movements 
since they accumulated. These contain the remains of 
the ordinary land mammals from their beginning until 
the present day, and the mammals exhibit the most 
striking evidence of descent from a common ancestry 
of any forms of life. At first, especially in North 
America, it is perhaps true that confidence m the 
general principles of evolution led to some reasoning 
in a circle. When collections were made in the terri¬ 


tories of hostile Indians there was not much oppor¬ 
tunity for detailed field observations. In later years, 
however, circumstances have improved and experience 
has been gained, and not only in North America but 
also in other countries fossil mammals have been 
collected from beds which have been definitely observed 
to repose one on another. 

Furthermore, there has been much certain correla¬ 
tion by the deposits of one isolated area, as shown by 
the fossils, overlapping in time the deposits of another 
isolated area, In illustration of this, Prof, Osborn has< 
published the accompanying diagram (Fig. 1), which 
explains itself. The general evolution of the horses 
and camels in North America has thus been revealed, 
not by assuming the relative age of the beds of different 
areas in which their fossil remains occur, but by actual 
correlations made by geologists in the field. Similarly, 
the relative ages of the primitive ancestors of the ele¬ 
phants in Egypt have been ascertained by examination 
of perfectly dear geological sections. So many obser¬ 
vations of this kind have now been made m various 
parts of the world, that palaeontologists have no longer 
any hesitation in determining the age of an isolated 
Tertiary deposit by the state of evolution of the fossil 
mammals which it contains They are perfectly justified 
in doing so, in view of the definite geological evidence 
which is forthcoming in so great a multitude of cases. 

The evolution of life as revealed by fossils is not, there¬ 
fore, a phantom arising from excess of zeal in pursuing 
a fascinating idea It is as strictly the outcome of 
purely inductive science as any other great generalisa¬ 
tion. 


Obituary. 


Mr. W. P. Hiern, F.R.S. 

W ILLIAM, PHILIP HIERN, whose death took 
place at the Castle, Barnstaple, on November 29, 
was best known for his work on systematic botany. The 
son of J. G, Hiern, he was born at Stafford on January 
19, 1839, and entered St. John’s College, Cambridge, in 
1857, where he graduated B.A. as ninth wrangler in 
1861, proceeded to M A in 1864, and was a fellow of 
his college from 1F65 until 1868. In 1868 he incor¬ 
porated as M.A. at Christ Church, Oxford, about which 
time he became interested in botany, and in 1873 
published in the Transactions of the Cambridge Philo¬ 
sophical Society a monograph of the Ebenacete. He 
then went to the Royal Botanic Gardens, Kcw, where 
he worked out the Meliaceae and Sapindacete for 
Hooker’s “ Flora of British India/ 7 and was responsible 
for the greater part of volume 3 of the “ Flora of Tropical 
Africa 77 in 1877, the Umbellifene, Araliacese, Rubiacese, 
Valerianaccae and Ebenacese of which he worked out 
alone, and the Composite with Prof. D. Oliver. 

A law suit, which had been commenced in 1873 by the 
King of Portugal against the executors of Dr. Friedrich 
Welwitsch, who had made botanical collections in 
Angola on behalf of the Portuguese Government, 
terminated in a compromise in 1875, and Hiern was 
appointed by the Court to separate a set and to copy 
the field notes on behalf of the British Museum. This 
he proceeded to do, and between 1896 and 1900 pub¬ 
lished in four parts a “ Catalogue of the African Plants 
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collected by Dr. hriedrich Welwitsch m 1853-1861.” 
This completed the act ount of the dicotyledons, and the 
remainder of the catalogue was published by members 
of the British Museum staff. In the Journal of Botany 
for 1895, pp 139-141, he published a note on the " Plants 
of Wdwitsch’s Apontamentos ” In conjunction with 
C Ficalho he worked out a collection of African plants 
on which a report, entitled “ On Central African Plants 
collected by Major Serpa Pinto,” was published in the 
Transactions of the Ltnnean Society m r88i. 

Having completed his work on the Welwitsch collec¬ 
tion, Hiern again went to Kew, where he elaborated the 
account of the Scrophulariace® of South Africa, which 
in 1904 occupied pp. 121-420 of volume 4, part 2, of the 
“ Flora Capcnsis,” after which he found himself tftiable 
to undertake further work on African botany, which 
was offered to him at Kew. He then retired to Barn¬ 
staple and kept the botanical records for Devon, and 
published in the Botanical Exchange Club Report, 1918, 
p. 414, a “ Clavis to Devonian Sedges/’ based on the 
structure of the stems and leaves. During this period 
he devoted his attention to public affairs and became 
a Justice of the Peace and County Alderman for 
Devon. 

Mr. Hiern was elected a fellow of the Royal Society 
in 1903 and of the Liimean Society in 1873 5 be was also 
a corresponding member of the Royal Academy of 
Lisbon.* .He was a widower, and his only son died some 
years ago. C. H. W, 
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Views and News. 


The annual report of the Development Commis¬ 
sioners which has recently been issued is, as usual, 
extremely well documented It contains inter aha 
detailed notes on the work of each of the institutions 
m receipt of grants for agricultural research and the 
closely allied " advisory " work, Full details are also 
furnished regarding the other than purely agricul¬ 
tural agencies, such as the Fishery Department, 
Rural Economy (as represented by the Rural In¬ 
dustries Bureau), and the Construction and Improve¬ 
ment of Harbours The introductory portion of the 
report is devoted to a discussion of the question how 
far the expenditure by the State of a sum approach¬ 
ing half a million sterling annually is justified by the 
material progress made in the arts of husbandry 
While it is true that “ agriculture now requires as 
much aid as can be got by it from modern science/' 
it is perhaps disappointing to observe that the 
Commissioners do not stress what, for want of a 
better epithet, may be termed the spiritual value to 
agriculture of education and research If one reflects 
that the industry is predominatingly one which is 
dominated by tradition, it is surely no mean feat to 
have made some progress—to which the labours of 
the Commissioners have largely contributed—in con¬ 
vincing the agriculturist that the scientific method and 
the scientific spirit stand for progress, and that all 
knowledge is not crystallised in the experience of our 
forerunners There is little need to deplore the “ slow 
result being secured in the improvement of agriculture ’' 
if the Commissioners are satisfied that, with the aid of 
the advances made hv them, new scientific discoveries 
—new knowledge of truth—have been achieved. 

The Commissioners arc on surer ground when they 
say that “ although the present system of agricultural 
education represents the growth of 35 years, it is only 
within the past ten or fifteen years that competent 
instructors [ Sc in the scientific principles of husbandry] 
have been available " It may, in fact, be counted as 
one of the most notable achievements of the Commis¬ 
sioners that they have promoted measures which by 
means of scholarships and otherwise have tended to 
recruit more competent workers to the field of the 
developments in which they are interested. The 
report closes with a statement of the finances of the 
Development Fund, showing that on April 1, 1924, 
the balance at credit was 320,000/ Receipts during 
the year amounted to 218,000/ Payments totalled 
314,000/, leaving a balance at the end of the year of 
224,000/ The payments include one of 78,000/ to 
the Irish Free State, presumably m final settlement 
of its " moral and material" claims against the Fund 
In addition, the accounts of the Special Fund (repre¬ 
senting the moneys secured under the Corn Production 
Act) show an expenditure of 152,000/ and a balance of 
537,000/ The Commissioners do not say whether, 
as may be hoped, their balances are sacrosanct to the 
Chancellor of the Exchequer 

It is announced by the Smithsonian Institution that 
from January 1, 1926, the Institution will furnish 
gratis to certain American organisations, daily or ten- 
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day mean values of the " solar-constant " of radiation 
as early and as frequently as results are available from 
the field stations in Chile and California In general, 
results are available about 24 hours after the field 
observations The Institution declines, however, to 
furnish data of this kmd regularly to individuals. 
From the circular in which this announcement is 
made, we learn that the Smithsonian Institution is 
concentrating attention on the measurement of radia¬ 
tion. The close study of the relation between radia¬ 
tion and weather is to cease on account of lack of 
funds The yearly cost of Mr Clayton’s researches 
has lieen approximately 7500 dollars The generosity 
of Mr J. A Roebling has permitted the Smithsonian 
Institution to carry them on for the past two and a 
half years, but that support will cease at the end of 
tins year Even those who are most sceptical as to 
the immediate value of the attempt to utilise day-to¬ 
day observations of the " solar-constant ’* in weather 
forecasting will regret that the work organised by Mr. 
Clayton is to lapse at the very time when his success 
is bemg proclaimed so widely by the Institution 

Thic radiation observations of the Smithsonian 
Institution arc made at observatories on mountain 
tops in desert regions, such sites being chosen so as 
to give clear drv air and freedom from cloud The 
observers are exiled for long periods, to live under 
conditions that must be anything but pleasant, with 
little company and none of the recreations of the 
garden or the held There is one station at Mt. 
Montezuma, in the Chilean Andes , the other has just 
been removed from Harqua Hala, Arizona, to Table 
Mountain, California The National Geographic 
Society has now given 55,000 dollars for the establish¬ 
ment of a third , Dr C G. Abbot's recent visit to 
Great Britain was at the beginning of a tour in which 
he hopes to select a site in Morocco, Beluchistan, or 
Tanganyika It is rightly felt that the establishment 
of a station in the eastern hemisphere is essential if 
there are rapid day-by-day fluctuations in the solar 
heat stream to be investigated Even for the deter¬ 
mination of slower variations, the elimination of atmo¬ 
spheric effects peculiar to different parts of the globe 
is necessary It is therefore welcome news that this 
extension of the observing system is bemg made. 

The Soci£t6 d'Encouragement pour ITndustrie 
nationale of France, in view of the important ad¬ 
vances which have been made m the last ten years 
in establishing meteorology on a firm scientific founda¬ 
tion, and of the importance of the subject as one 
on which the national wealth depends, organised in 
May last a series of seven public lectures on its recent 
progress and on its applications These lectures were 
delivered by some of the most distinguished of the 
meteorologists of France, and are reproduced in full 
as the July-August-September issue of the BtUlettn of 
the Society. They occupy 1 20 pages, and are followed 
by a list of recent French books on the subject, with 
a page or two of description of the method of treat¬ 
ment adopted in the more important* The lectures 
deal with the general facts of meteorology, forecasting 
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with specie} reference to the methods adopted in 
France and in Norway, applications in aeronautics, 
wireless telegraphy, navigation, agriculture, and medi¬ 
cine, and with the proper organisation of a national 
forecasting service. 

The Dud dell Medal of the Physical Society of 
London has this year been awarded to Mr, Albert 
Campbell, formerly of the National Physical 
laboratory The medal is awarded to those who 
have advanced the science of physical measurements 
by inventing instruments or parts of instruments of 
novel design, Mr Campbell has won distinction for 
many new devices connected with the measurement 
of capacity and inductance* He was one of the first 
to introduce coils oi small self capacity now so largely 
used m wireless; Campbell's system consists of a 
number of pancake coils separated from one another 
by small spaces and held rigidly together, Mr 
Campbell has invented instruments for the measure¬ 
ment of frequency; others, known as wave sifters, 
for the elimination of particular frequencies, instru¬ 
ments, called microphone hummers, for the production 
oi small alternating currents; and vibration galvano¬ 
meters for use in measurements employing alternating 
current The instrument for which he is best known 
is the standard mutual inductance which forms the 
basis of most of the accurate measurements of 
inductance m Great Britain Mr, Campbell is well 
known for his skill as an experimenter and has made 
two determinations of the ohm in absolute units 

For some years the Canadian Government has been 
paying increasing attention to the economic potential¬ 
ities of the Arctic archipelago. The dispatch of 
exploring expeditions and the establishment 6f police 
posts in the far north are evidence of this new interest 
A special publication of the North-West Territories 
branch of the Department of the Interior entitled 
Canada*s Arctic Islands gives an account by Mr, J. D. 
Craig of the work of the expedition of 1022. The 
scientific interests of the pamphlet he mainly in the 
remarks concerning aviation m the Arctic Major 
R. A, Logan, of the Canadian Air Force, who accom¬ 
panied the expedition, believes that there are many 
places in the archipelago suitable for aerodromes, 
thus obviating the necessity of using hydroplanes, 
which are a danger because of the fragments of ice, 
frequently almost invisible from a height, that often 
occur in apparently open water. He thinks that the 
end of May, June, July, and part of August are almost 
ideal for navigation on account of weather and con¬ 
tinuous daylight, and recommends the use of aero¬ 
planes for survey and patrol work Major Logan 
advocates the establishment of an experimental air 
station, with two small machines, at the police post 
at Pond'S Inlet in northern Baffin Land. This would 
give valuable experience on which to base more exten¬ 
sive work* 

A correspondent refers to the difficulty he ex¬ 
periences in preventing fracture of the tinted glass 
in the stifi-cap of his telescope when used for solar 
observation*. The heat absorption of the neutral 
tint^glass Irisquently used for this purpose is about 
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three times that of the glasses of which the lenses are 
made. The tinted glass thus experiences consider¬ 
able heating effect and, as it possesses no compensating 
advantage in regard to thermal expansion, there is 
consequently increased liability to fracture When 
a solar prism is used, only about 5 per cent, of the * 
heat incident on the prism is reflected into the eye- 
lens, and in. the polarising eyepiece the heat is largely 
absorbed by the four reflecting surfaces If neither 
of these devices is used, it is necessary to limit the* 
amount of heat transmitted by cutting down the 
aperture of the object-glass to about 2 in Pre¬ 
cautions should also be taken to minimise the stresses 
set up in the tinted glass on being heated. The glass 
disc should not be a tight fit m the cell* nor should 
it be tightly screwed or bezelled in. The thinner the 
disc is the more readily will equalisation of tempera¬ 
ture throughout the glass be obtained If a thin disc 
does not provide sufficient absorption, it is advisable 
to use two such discs rather than a thick one. As a 
further aid towards securing equalisation of tempera¬ 
ture, the disc should not be larger than is necessary 
to cover the required field It is possible that, for 
solar observations, platinised glass discs might advan¬ 
tageously be used in place of tinted glasses. The film 
of platinum would act as a conducting layer arid thus 
prevent excessive local heating If necessary, the discs 
could be made of heat-resisting glass or even of quartz. 
These platinised glasses have the additional advantage 
that the absorption produced is almost uniform over 
the whole visible spectrum, which is not always the 
case with tinted glasses. 

The photo-electric cell is being studied by engineers 
as well as by scientific men all over the world. In 
the newest developments of the methods of sending 
pictures by wires or through space by radio waves, 
this cell is an essential device There are many other 
applications of it In Popular Radio for November 
an apparatus is described for sorting out cigars 
according to colour by means of it. A beam of light 
is reflected from the cigar into a photo-electric cell. 
The alteration in the electric current actuates a relay 
operating mechanism which separates the cigars into 
three groups, light, dark, and red, according to their 
shade of colour. The device that has been used to 
measure the light coming from stars or the light 
needed by plants is now rapidly being applied to all 
kinds of commercial uses. In particular, it has 
recently been found most useful for measuring the 
intensity and quality of the light emitted from 
luminous sources, and much research is being carried 
Out in this direction. The " phototron/ 1 which is a 
type of photo-electric cell largely used m the United 
States, is m appearance like an ordinary radio valve 
and is mounted on the standard radio valve base. 
It consists of a plate on which a coating of active 
alkali metal, generally potassium, is placed. In front 
of the plate there is a wire grid which serves to collect 
the electrons. Two of the wires connect Jo the grid 
and the,,third to the plate, The whole is enclosed in 
a glass bulb Which is exhausted of air. When light 
strikes the plate potassium electrons fly off. The 
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number of these free electrons xb roughly proportional 
to the intensity of the light. The grid being main¬ 
tained at a high positive potential relative to the 
plate attracts the electrons to itself and they can be 
returned to the plate through a galvanometer. The 
photo-electric current through the galvanometer 
measures the number of the electrons. For certain 
purposes the photo-electric cell may serve as a 
“radio eye/' and the human eye itself may possibly 
be a living photo-electric cell 

We learn that Max Mailer, of the University of 
Copenhagen, Denmark, has taken up the post of 
visiting professor of chemistry at the Chulalongkorn 
University, Bangkok, Siam, under the auspices of the 
Rockefeller Foundation of New York 

We learn from Science that Dr John J, Abel, 
professor of pharmacology at the Johns Hopkins 
Medical School, will receive the first 2500 dollars 
annual award of the Research Corporation of New 
York, as an investigator who has made " outstanding 
contributions to the cause of science without profit 
to himself ** 

We understand that, having completed his work on 
the Atlantic eel, Dr Johs Schmidt, Director of the 
Carlsberg Laboratory, Copenhagen, is now taking up 
the study of the eels of the Indo-Pacific area. He 
is leaving in the course of a few days on an expedition 
to the Pacific to collect specimens and make ob¬ 
servations, and expects to be absent for about six 
months 

Proe. J. W. McBain, Leverhulme professor of 
physical chemistry in the University of Bnstol, will 
deliver a course of lectures on colloid chemistry at 
the University of California, Berkeley, Cal , during 
the first part of 1926, and he will be the guest of 
honour at the National Colloid Symposium to be held 
in June at Cambridge, Mass. 

Prof P\ul Sabatier, professor of chemistry in the 
University of Toulouse, and Prof E L Bouvier, 
professor of zoology (entomology) in the National 
Museum of Natural History, Paris, have been elected 
associates of the division of sciences of the Royal 
Academy of Sciences. Letters and Art of Belgium # 
Prof. Marc de S£lys Longchamps, of the University 
of Brussels, has been elected a corresponding member 
of the Academy 

A Shimomura has published m the Memoirs of 
the College of Science, Kyoto Imperial University, 
Series A, vol 8, No. 6 (August 1925), an account 
of the low temperature carbonisation in Fischer's 
aluminium retort of sixteen coals of oriental origin. 
The samples ranged from bituminous coals, with more 
than 40 per cent, of volatile matter, to anthracites. 
From analyses of the coal and the yields of the various 
products, it is clear that there are some excellent fuels 
available in the East 

In pursuance of the policy of carrying out a physical 
and chemical survey of the national coal resources of 
Great Britain, which is one of the main aspects of 
the fuel research work of the Department of Scientific 
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and Industnal Research* a committee has been 
appointed to deal with the physical and chemical 
survey of the coalfields of Scotland. The committee 
includes representatives of the coal owners of Scotland, 
the Mining Institute of Scotland, the Scottish branch 
of the Geological Survey, and the Fuel Research 
Board, Similar committees have already been estab¬ 
lished m the Lancashire and Cheshire, South York¬ 
shire, and North Staffordshire areas in England. 

The issue of the latest annual report of the Tech¬ 
nological Museum of Sydney, N.S.W, m the form of 
type-wntten sheets, indicates financial stringency, and 
this is also evident m the body of the report None 
the less, much good work appears to be in progress, 
and it is particularly pleasing to find recorded a 
general increase in the number of applications for 
material for school museums The museum has not 
only supplied exhibits to the schools, but has also 
encouraged teachers to interest their pupils in collect¬ 
ing local specimens and m sending them to be named 
and classified This serves a double purpose the 
pupils' knowledge of botany, geology, and local pro¬ 
ducts is increased, while the school museums are 
built up by their efforts, and a keener interest created. 

An address delivered at a birth control conference 
in New York last March by Dr. Louis Dublin, Statis¬ 
tician to the Metropolitan Life Insurance Co., New 
York, which appears in The World's Health, vol. 6, 
No 12, p. 505, is of some interest in connexion with 
the recent correspondence on the subject m Nature. 
Dr. Dublin is an opponent of the broadcasting of 
contraceptive information without reserve, on the 
grounds that propaganda have been elaborated 
prematurely (1) without due regard to the permanent 
interest of the State, (2) without adequate considera¬ 
tion of the real population tendencies which to-day 
prevail, and (3) without sufficient regard to the trust¬ 
worthiness and safety of the procedures recommended 
and to the consequences on the spiritual life of those 
who are influenced by the advice tendered. 

The University of Masaryk, at Brno (Briinn), 
issues a number of separate papers describing work 
earned out at the University under the general title 
“ Publications de la Faculty des Sciences/' Several 
botanical communications in this form have recently 
been received. These include systematic works, such 
as a revision of the genus Onobrydus (in Latin), by 
G. Sirjaev , an account of the Composite collected in 
Turkey and Persia, by Dr. Fr, N&bSlek (also in Latin); 
a phytogeographical study of the distribution of 
lichens in Moravia by Jmdfrch Sussa (m Czech with 
an English summary) ; and two publications from 
the Laboratory of Plant Physiology, namely, (1) oil 
growth reactions produced by change of pH on roots 
of Pharbitis hispida Choisy (in English), by Ferd. 
Herdik, and (2) on the growth of structures formed; 
by boundary reactions between solutions of electrolytes 
in gelatin and in water, by Vladimir Mor&vek (in 
Czech with English summary). 

In the case of the Molluscs, almost more than in 
that of any other group of the Invertebrate, ore 
figures necessary accompaniments to descriptions of 
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new species, owing to the extreme difficulty of 
defining satisfactorily their appearance by words 
alone. Some societies, like the Malacological Society 
of London, make a practice of giving figures with all 
new descriptions, but that wise course is far from being 
so universal as it should be, while in the past it has 
been neglected to a lamentable degree Conchologists, 
therefore, owe a great debt to the veteran Dr W. H 
Dali for his " Illustrations of unfigured Types of 
Shells in the Collection of the United States National 
Museum ” (Proc. US. Nat. Mus , 66, Art. 17), to 
which have been added a few figures of species else¬ 
where inadequately illustrated or depicted in publica¬ 
tions difficult of access, as well as descriptions and 
figures of 17 new species. The work comprises 36 
plates giving figures of some 200 species, and 41 pages 
of text confined mostly to references to the ongmal 
descriptions The figures, which were drawn as 
opportunity offered and put aside until publication 
could be made, are in different styles and reproduced 
by several different processes, and are all very good 
and clear despite the sacrifice of pleasing uniformity. 

The sixth of the booklets, 14 cm x 11 cm , issued by 
the Cambridge Instrument Company, describing the 
firm's productions, contains 64 pages, and is devoted to 
instruments which have been at various times designed 
for special purposes In each case a photograph of 
the instrument described is given, and as a rule its 
over-all dimensions are recorded The first portion 
of the booklet is devoted to magnetographs of vanous 
tjpes, to Galizin seismographs, and to tide recorders. 


Then follow spectrographs ranging from the infra¬ 
red to the ultra-violet, astronomical and sunshine 
recorders, X-ray track apparatus, comparators for 
the accurate measurement of standard tapes for 
geodetic surveys, deflexion and crack meters for 
investigating the strains in structures, permeameters 
for measuring the flow of gases through fabrics, 
sound-ranging apparatus as used in the War, and 
pressure recorders for use m coal-dust explosion tests. 
Brief notes are supplied as to the capabilities of each 
instrument, but more detailed descriptions are avail¬ 
able, on request, for the use of those who require 
further information 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned — A professor 
of biology and a piofessor of bio-chemistry in the 
College of Medicine, Singapore—Private Secretary 
(Appointments), Colonial Office, 38 Old Queen Street, 
S W 1 (January 9) A research chemist, with 
knowledge of the clay industries, and research 
experience in connexion with clay and clay pro¬ 
ducts, at the Building Research Station, Garston, 
Watford, of the Department of Scientific and In¬ 
dustrial Research—Secretary, Department of Scien¬ 
tific and Industrial Research, 16 Old Queen Street, 
SW 1 (January 11) Head of the Engineering De¬ 
partment at the ICC Hackney Institute, Dalston 
Lane—Education Officer (T (1) (a)), The County 
Hall, Westminster Bridge, S E.i (January 18) An 
assistant lecturer m Economics at University College, 
Southampton—Registrar 


Our Astronomical Column. 


Sunspot Data from China — Solar observations 
have been earned out systematically and with great 
zeal for many years at the Z6-S£ Observatory, China, 
under the direction of Father Chevalier of the Jesuit 
Mission at Shanghai Vol. 14, No 1 of the Annals of 
this observatory contains lists of sunspots and of 
prominences observed during the three years 1920, 
1921, and 1922 The heliographic co-ordinates of the 
spots, date and hour of meridian passage, observed 
areas, and other data are carefully recorded , and 
m the case of the prominences the latitudes, heights, 
areas, and relative brightness are tabulated. Appar¬ 
ently the opportunities for successful observation of 
prominences are limited to about sixty days annually, 
but these observations will nevertheless be of consider¬ 


able value in co-operation with visual observations 
made elsewhere. 

^ In discussing the results of the sunspot data, 
Father Chevalier concludes that spots do not appear 
at random in different regions of the sun's surface, 
hut tend to develop in certain areas over considerable 
periods of time, mien the observations of latitude and 
longitude are plotted over long periods of time, there 
is thus a tendency to form groups, and these sometimes 
tend to be drawn out obliquely with reference to the 
meridians, as though the foci of activity moved slowly 
in longitude towards east or towards west 
The remarkable interchange of activity between 
the northern and southern hemispheres, and the 
Varying portions of the equatorial asone of minimum 
activity* nre |Iso brought out in these studies. 

vol. 117) 


The Physical Naiurl of the Solar Corona — 
The Zeitschnft fur Physik of October 20 contains the 
second part of a paper on the above subject by Dr W. 
Anderson, with a discussion of the photoelectric and 
the electromagnetic theories of the corona, both of 
which he shows lead to great difficulties. The 
observations of H, Ludendorff during the solar 
eclipse of September 10, 1923, are referred to ; they 
show that the maximum of intensity in the spectrum 
of the corona coincides exactly with that 111 the 
spectrum of the photosphere, which is contrary to 
results previously obtained, and shows that the 
corona does not consist of incandescent particles, 
since the temperature of such particles would certainly 
be lower than that of the photosphere, and the in¬ 
tensity maximum would be shifted towards the red. 
Dr Anderson proceeds to obtain an estimate of the 
effective molecular weight of the corona, based on 
the fact that since the pressure is small the mass 
absorption coefficient and the temperature radiation 
are small, so that alterations in state must be adia¬ 
batic. He estimates the temperature in the lower 
layers as 4824° Abs., which leads to a maximum value 
of the effective molecular weight, m, of 1/1733*5 
and a minimum 6f 1^1906-8, in the highest regions 
the temperature estimate is 4236* Abs. and ni'\ 
lies between 1/1787-7 and 1/1985-1, with similar 
values for intermediate heights. According to L 
Fiamm, the " atomic weight ” of " electron gas " 
is 1/1834*8, which lies between these maxima and 
minima. 
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Research Items. 


Some Hindu Observances *—In the Scientific 
Monthly for December, Dr. Elsie Clews Parsons 
records autobiographical reminiscences of Somesh 
Chandra Bose, a Bengali of the Kshattnya caste 
His family are Kulin Kasyathas and his wife was Bal, 
a division of the Kasyathas for whom it was an honour 
to intermarry with the Boses, their superiors His 
own immediate family was exceptional, in that its 
head, an “ uncle/’ was seventy-five years old and had 
not followed the usual custom of men of his age and re¬ 
signed his authority to a younger brother or a son All 
the names of the family had been given by this uncle 
instead of, as usual, suggestions having been offered 
by several of the family at the rice-giving ceremony 
The nte of ** beginning education " was performed at 
the age of five years by the family Brahmin, who put 
the pen in the child's hand and guided him informing 
the letters Although S C Bose was at first slow to 
learn, he developed a prodigious memory and an 
extraordinary mathematical capacity In speaking 
of marriage he says that parents pay a good deal of 
attention to colour They know that it is inherited, 
particularly if it is dark The standards of beauty 
are figure, contour of face and colour Parents may 
be put to a good deal of expense if a daughter is dark 
—an interesting commentary m practice on the colour 
theory of caste. 

Oyster Breeding Experiments —Experiments to 
ascertain the conditions governing the production and 
settlement of oyster spat have t>een earned on since 
1918 at the Ministry of Agriculture and Fisheries* 
Shellfish Research Station at Conway, and this year 
the Ministry's mussel purification tanks at Lympstone 
were also used for this purpose during the off-season 
for mussel cleansing A feeding experiment with 
ordinary yeast earned on this year met with some 
success The young oysters were able to swallow 
the yeast cells, and in one tank so treated at Conway 
a useful spatfall was secured At Lympstone a very 
heavy spatfall was obtained ; so many as 150 oysters 
settling on a tile Two,special features were noted 
in connexion with the tank where the heaviest 
spatfall occurred first, that there was a very large 
population of small fish (gobies) which were absent 
from other tanks ; and secondly, the presence of a 
minute vegetable organism The intestines of the 
oysters were found to be full of this green material, 
almost to the exclusion of other organisms The 
gobies may have kept the water clear of certain 
organisms which compete with the young oysters 
for food Some hundreds have therefore been trans¬ 
ferred to one of the tanks at Conway, and it is hoped 
that they may breed sufficiently to allow' of experi¬ 
ments being carried out next year. Cultures of the 
special vegetable material on which the oysters were 
observed to feed have been made, and further experi¬ 
ments with this organism will also be carried on 
next season. Another feature was the rapid growth 
of the Lympstone oysters, which reached a diameter 
of 2 inches m less than two months : a rate of growth 
outside all previous experience The spat has been 
laid clown m the Exc Estuary, and in the Menai 
Straits, the mortality has been negligible. Some of 
the spat has also been laid down by a large firm of 
oyster planters at Bnghthngsea, 

Waxes of Indian Cottons. —A curious fact 
emerges as the result of a study by Leslie V. Lecomber 
and Maurice E. Probert of the waxes of cotton samples 
from different countries, by the methods winch have 
recently been worked out in the laboratories of the 
British Cotton Industry Research Association (Journal 

NO. 2931 , VOL. It?] 


of Text . Inst, voi. 16, No. 11, November 19*5)* 
whilst American and Egyptian cottons show no 
constant differences in the composition and properties 
of the wax extracted by carbon tetrachloride, which 
could be regarded as characterising the country of 
origin, in every case waxes from Indian cottons prove 
to be characterised by a high saponification value 
This is the most outstanding character of the Indian 
waxes, but they also possess a relatively low melting- 
point, high acid and iodine values, and contain a low 
percentage of unsaponifiable material. 

Grass Rusts of South America. — J. C. Arthur 
reports upon the collection of grass rusts made by the 
late Prof Holway during extensive journeys in South 
America during 1919-22, journeys made especially 
with file view of collecting rust fungi on grasses and 
on alternative host plants, in the Proceedings of the 
Amencan Philosophical Society, Vol 64, No. 2, 1925. 
This collection forms the basis for a general re¬ 
examination of all recorded data as to grass rusts m 
S America, with the result that 74 species are listed 
with notes as to host plants and distribution ; five- 
sixths of these species were represented m the Holway 
collections 

14 Mouldy Rot ” in Hevea Brasiliensis —A 
paper bv F. W. South and A Sharpies on the spread 
of this disease in Malaya is of interest as the record of 
the spread of a fungus parasite, presumably introduced 
about 1916 in some plantation through plant materials 
imported into the country, until it is now well 
established in a large part of the rubber-growing area 
(Bulletin No. 37 of Dept of Agriculture, Straits 
Settlements and Federated Malay States). Inoculation 
experiments seem to establish definitely the identity 
of the causal fungus as Spharonema fimbrtatum 
(E and H.) One spore form of this fungus, a dark- 
coloured endospore or macrospore, is very resistant 
to drying, and as the fungus is a wound parasite, it 
may spread by this means on the knives of the 
tappers as they pass from one plantation to another. 
The disease has now a firm hold and there seems 
little likelihood of its eradication, but the authors 
describe experiments, confirmed by extensive trials 
on a commercial scale, which show that it may be 
kept under control by painting or spraying antiseptics 
on to the tapping surface. Particularly good results 
seem to have been obtained with a proprietary article 
known as J< Agnsol '* 

Zoological Position of the Arthrodira. —The 
position of the Arthrodira and Coccosteomorphi 
among fishes has for long been debated. At one time 
they were thought to belong to the Dipnoi, but more 
modem views have brought about their removal frpflh 
that group without, however, assigning them to any 
other definite place. Dr. Eric Stensio of Stockholm 
has just published a most interesting and important 
paper dealing with the Question in vol. 4, No. 4, of 
the Geological Series of the Field Museum of Natural 
History (Chicago, October 1925). It appears that a 
specimen of Macropetalichthys in the collections of 
the Museum gave promise of showing, after suitable 
development in the laboratory, something of the 
structure of the primitive cartilaginous neurocranium. 
It showed eventually much more than this, in that it 
has enabled Dr, Stensio to describe in detail much of 
the anatomy of the brain, nerves and course of fftd 
blood vessels. These are fully described and figured 
in the first part of his paper. The author then de¬ 
scribes a new genus, Eptpefalichthys and 

in a third section gives a general review of the .wbole 
group. It comes rather as a surprise to fiad 
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of eleven characters in the primordial neurocranium 
which are essentially elasmobranch, and in his con¬ 
cluding remarks the author, after pointing out that 
the Arthrodira are certainly not Crossopterygians, nor 
Dipnoi, nor Palaeomscids, nor a fortiori Actmoptery- 
gians, comes to the conclusion that as they are un¬ 
doubted fishes unrelated to the non-fish Ostraco- 
dermi, then they must be elasmobranch in affinities 
This view has much to commend it, but necessitates 
a somewhat drastic re-orientation of our ideas as to 
the course of evolution in the cartilaginous fishes, in 
that they must now be considered to nave come from 
ancestors with a covering of true dermal bones winch 
they have secondanly lost The fact that bone is an 
exceedingly primitive substance, e g in the ostraco- 
derms, gives some support to the thesis. 

Solution Lakes in Switzerland —In a paper 
read on December 7 to the Royal Geographical Society 
on the lakes of Scotland and Switzerland, Prof L. W 
Collet directed attention to the numerous basins 
produced by the solvent action of water on calcareous 
and dolomitic strata in Switzerland These lakes are 
of two kinds, according to whether they occupy a 
dohne or a polye, the latter being the larger, and due 
to the union of several dohnes Lakes of this nature 
in the Alps frequently have their floors covered with 
deposits ol impervious material derived from ground 
moraines of ancient glaciers This points to the 
basins not being entirely due to chemical action In 
tact, Prof Collet believes that in the majority of cases 
glacial action has played a part in the process of 
deepening The glacier has cleaned out and deepened 
a cavity formed by chemical action, and its ground 
moraine has completely closed up the fissures in the 
limestone , thus the existence of a lake has become 
possible. Thus the lake of Mutten, which was gener¬ 
ally considered to be a come lake, proves on close 
examination to be a solution basin with moraine 
matter on its floor The Oberstoekensee and the 
Daubensee are cited as other examples of -solution 
basins 

Pleistocene Cave Fauna of Malta —The annual 
report of the Valletta Museum for 1924-25 records 
many interesting additions made by Miss G Caton 
Thompson to the fauna of Ghar Palam The bones 
were determined in the Geological Department of the 
British Museum by Miss D. M A Bate. The follow¬ 
ing represent genera not hitherto recorded from the 
cave deposits of the Maltese islands: a shrew, 
Croctdura, cf leucodon ; a bat, Rkittolophus, cf euryale , 
a field mouse, Apodemus sylvaticus . The following 
species, recorded from these deposits for the first time, 
are now, except the owl, either rare visitors or entirely 
absent from the region . the short-eared owl, A $10 
accipitnnus ; the sheldrake, Tadorna cornuta , the 
rook, Corvus frugilegus , and, most noteworthy, the 
camon crow, Corvus corone . Other new records are 
the thrush, the blackbird, a very small fox, a small 
carnivore (?wolf). Considering the amount of work 
previously done at Ghar Dalam, this is a remarkable 
harvest for one season, and shows the advantage of 
expert co-operation. The importance of such precise 
details in working out the geography and climate of 
the period needs no emphasis 

Porcelain Centrifugal Vessels in Chemical 
Analysis. —In the Chemiker Zeitung of .November 20 
there is an interesting account by Pincussen and 
Arinstein of the adaptation of the centrifugal method 
of filtration to chemical analysis in physiological 
chemical analyses. The rapidity, ease, and cleanliness 
with which separations can be obtained render this 
method superior to the older methods of filtration in 
physiological investigations, since changes which are 
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due to adsorption phenomena can be avoided with 
much greater certainty. The new vessels are made of 
porcelain and can therefore be ignited and weighed 
if necessary Tests were made of the efficiency of the 
method by carrying out estimations of sulphuric acid 
as barium sulphate and of aluminium as alumina In 
both cases the error was greater than that obtained , 
in the usual way On the other hand, the quantities 
of material weighed were unusually small 

The Absorption of Hydrogen by Palladium and 
by Palladium Silver Alloys —The great difference - 
between the atomic weights of palladium and hydro¬ 
gen makes it unpossible to determine directly the 
position of the hydrogen atoms with respect to those 
of palladium by means of X-ray spectrograms If, 
however, the density of saturated palladium, which 
at o° C and 760 mm, Hg, absorbs 523 times its volume 
of hydrogen, or about one hydrogen to two palladium 
atoms, is calculated on the assumption that the 
hydrogen atoms replace those of palladium in the 
lattice, the value obtained is 7*3, while that observed 
is 10 76 Messrs F Kruger and A Sacklowski, m 
a paper in the Annalen dey Physik for November, 
conclude that the hydrogen atoms are distributed 
between the atoms of the palladium lattice, which is 
thus expanded considerably They have investi¬ 
gated electrolytically the absorption of hydrogen and 
determined the dimensions of the resulting lattices 
for a number of allovs of palladium and silver. The 
result is rather remarkable , the lattice dimensions 
of the hydrogen-free alloys increase according to a 
linear law as the amount of silver increases, in accord¬ 
ance with Vegard*s law , those of the hydrogen- 
saturated alloys remain practically constant from 
pure palladium up to about 70 per cent silver, the 
amount of hydrogen absorbed following a linear law 
as the amount of silver is increased, and dropping to 
zero for about 70 per cent of silver m the alloy. 

The Photographic Action of H-Rays from 
Paraffin and \luminium —The hydrogen nuclei 
ejected by collisions of a-particles have so far been 
mainly investigated by the scintillation method and 
by the Wilson cloud method Mfihlstem in 1922 
indicated the possibility of the use of photography 
for the purpose, and in the Zeitschnft fUr Physik of 
October 5, Fraiilein M Blau describes a method, 
based on that employed by Michl in connexion with 
a-rays, in which the H-rays produced by the bom¬ 
bardment of a thin sheet of paraffin with a-rays from 
polonium pass at a rather steep angle through a 
photographic film, each H-nucleus producing a row 
of black dots which appear when the plate is developed. 
Various difficulties had to be overcome owing to the 
long exposure required, which made it necessary to 
reduce all photographic action due to p- or 7-rays to a 
minimum, and it was impossible to obtain results 
with the longer range a-particles produced by radium 
C, which give H-rays with a range of nearly 30 cm, 
and could be expected to give longer rows of black 
dots than the H-rays due to the a-particles of polonium, 
the range in air of which is only about 16 cm A 
comparison experiment m which the paraffin sheet 
was replaced by a layer of lamp black, containing the 
same amount of carbon as the paraffin with very little 
hydrogen, did not show the rows of dots. Alumihium 
foil free from adsorbed gases also gave H-ray tracks 
in the photographic plate when bombarded with 
a-rays from polonium, so that it appears that the 
atoms Qf this metal can be disintegrated by a-rays 
of less than 4 cm. range, which agrees with the results 
of E. A w Schmidt, and contradicts those of 
Rutherford and Chadwick, who found a lower limit 
of 4*9 cm. 
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The Ignition-point of Gases and its 

part of the investigations on the ignition of 
gases undertaken by the Safety in Mines 
Research Board, Prof, H B Dixon and Mr J 
Harwood have measured the change of volume 
required to fire various mixtures of methane with 
air, and of hydrogen with oxygen, when these gas 
mixtures are suddenly compressed in steel cylinders 

As the compression was earned out originally, 
according to Prof Nernst’s suggestion, the piston 
was dnven down by a falling weight until it was 
stopped by the explosion of the gases, the distance 
witmn the cylinder traversed by the piston registering 
the compression Now the gases do not burst into 
flame at the moment the ignition-point is reached , 
an interval of self-heatmg occurs (varying in length 
with different gas mixtures) during which the piston 
will continue to descend - thus indicating a greater 
compression, and higher temperature, than was 
really needed to fire the gases. This error was 
corrected by stopping the piston mechanically by 
means of a head which was caught by steel collars 
of the desired thickness placed over the mouth of 
the cylinder Later on another source of error was 
pointed out, namely, the possibility of the self- 
heatmg gases pushing up the piston and weight and 
thus losing heat by doing work at the beginning of 
the pre-flame period 

Methods have now been adopted which meet these 
two sources of error The older apparatus was fitted 
with three powerful clamps which by means of 
strong springs should slide over the weight in its 
lowest position and hold it rigidly down on the 
piston In practice it was found that the rebound 
of the weight when suddenly stopped prevented the 
certain action of the clamps but the insertion of a 
small lead cylinder between the piston head and the 
weight allowed the weight to continue its fall (after 
the piston was stopped) for a fraction of a second, 
during which the clamps had time to make good 
their hold and keep the weight tight against the 
flattened-out lead disc 

A new machine has also been designed in which a 
toggle-jomt (as used by Ricardo) is straightened 
out by a falling weight This mechanism ensures 
that the motion of the piston may be stopped at any 
given point, and also that it may be held firmly in 
that position if the toggle-joint is kept horizontal. 
The new machine has a cylinder of twice the diameter 
of the old, and it is found that, while the rapidly 
firing mixtures such as electrolytic gas require nearly 

1 Substance of two papers (i) •* On the Firing of Gases by Compression," 
by Prof H B Dixon and Mr J Harwood, ana yz) “ On the Ignition point 
of Gases at Different Pressures,” by Prof H 13 Dixon and Mr W F, 
Higgins, read before the Manchester Liteiarv and Philosophical Society 
on Tuesday, November 10 


Relation to Volume and Pressure . 1 

the same compressions in the two machines, the 
slower firing mixtures of methane and air show 
lower ignition-points m the larger cylinder. 

To study the effect of differences in initial pressure 
on the ignition-point of gases—a question raised by 
the observation of the powerful compression-waves 
propagated m the firing of the high explosives used 
in coal-mines—Prof Dixon, in collaboration with 
Mr W F. Higgins, has modified the concentric tube 
apparatus, designed some twenty years ago, so as 
to observe the ignition-point of various gases in air 
and in oxygen at pressures above and below the 
atmospheric pressure 

Tlie silica cylinder surrounded by its electric 
furnace is encased in a strong steel vessel, and is fed 
from below with compressed air or oxygen—for 
high-pressure experiments—the excess of air escaping 
(with the products of combustion) at the top of the 
vessel For low pressure trials the air, or oxygen, is 
allowed to enter below and is drawn, off at the top 
by a motor-driven exhaust-pump, so as to maintain 
a constant pressure during each expenment The 
combustible gas is admitted through the narrow 
central tube, which opens in the middle of the large 
cylinder, by turning a tap on the outside of the vessel 
—the gas passing from the holder through adjustable 
valves Observation of the flame is made through 
a glass window, and the interval between the turning 
on of the gas and its ignition is timed by means of a 
pendulum and metronome ticking half-seconds As 
the temperature rises, this interval or '* lag becomes 
shorter m successive experiments, and when it falls 
to o 5 sec (06 sec in the case of methane) the 
temperature observed is called the rapid ignition-point. 

The effect of variations of pressure on methane and 
on hydrogen was found to be very different. With 
methane in air, the rapid ignition-points fell regularly 
as the pressure was increased from i to 7 atmospheres, 
and whep the pressure was lowered the ignition- 
points continued to rise so long as the gas would 
light, although the rate of rise fell off as the pressure 
was reduced from 150 mra to 100 mm of mercury. 
On the other hand, although the ignition-point Of 
hydrogen in air fell regularly as the pressure was 
increased from 2 to 7 atmospheres, it also fell very 
sharply as the pressure was reduced from 150 mm. 
down to 75 mm of mercury. 

The experiments in oxygen confirmed these made 
in air, except that the rapid ignitions of methane 
in oxygen showed a maximum temperature at 200 
mm. pressure , above or below this pressure, the 
ignition-point fell. This fall in the lgmtion-point 
at very low pressures appears to be a general property 
of gases . its cause is as yet unexplained 



British Marine Biology. 


T HE Marine Biological Association has now at 
Plymouth a laboratory m the same class as 
those at Naples and Woods Hole It only lacks that 
cosmopolitan element, which largely makes the charm 
at Naples It has its zoological, physiological, and 
fisheries departments and a research vessel that can 
visit even deep-sea areas Its growth, while largely 
due to the recognition of the importance of basal 
scientific research work in the elucidation of practical 
problems by the Development Commissioners, is 
chiefly owing to the broadness and scientific insight 
of its Director, Dr E. J. Allen, this being the main 
factor in attracting the fifty-six naturalists who 
occupied its tables in the past year; Dr. Bidder has 
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also been generous and, as treasurer, active in obtain¬ 
ing money for several new buildings. 

The journal of the Association (vol. 13, No. 4), 
by arrangement, includes the work of other British 
marine laboratories, Prof Meek leads off with a 
critical account of legislation on the catching of crabs 
and lobsters on the east coast of England. The crab 
sheds its shell in autumn and takes some months to 
reform and harden its new coat It is poor in quality 
then, and the fishing is a most destructive one. To pro¬ 
tect it the Eastern, North Eastern, and Northumber¬ 
land fisheries committees have closed the crab fisheries 
at different times during these months. The author 
analyses the results in comparative graphs, which 
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show quite a remarkable benefit in the total catch of 
each district, Northumberland gives particularly 
striking results, while it is shown that the Scotch 
coast to the north has gained by migration about a 
quarter of a million female crabs each year owing to 
this closure. The paper should be read by every 
legislator for, if it does nothing else, it shows by 
inference how foolish and wasteful it is, scientifically 
speaking, to have fisheries in each of our three islands 
in the hands of different authorities, and coastal 
fisheries under a senes of independent local com¬ 
mittees. Each county might just as well manage 
the railways within its boundaries. 

F, S Russell deals with the diurnal changes in 
the distribution of the macroplankton. The place 
sampled was about half way between the Plymouth 
breakwater and the Eddystone, in 51 m of water 
The date was the full moon on July 15-16, 1924, 
fair weather The author clearly hopes that he was 
beyond the region of local swirls and upward currents, 
but to convince us of this he should surely have taken 
serial temperature and pH readings We should 
have liked also to know a little more about the 
weather and particularly the strength of the light. 
Five senes of observations at different depths were 
taken with a large round stramin cloth net of 2 m 
diameter at approximately equal intervals Each 
haul was 10 minutes A depth recorder was attached, 
and the depth path of the net at each haul was 
recorded The organisms caught were counted, and 
lists are given of those definitely migrating to the 
surface at night, of those dispersing evenly through 
the body of water, of those making smaller but yet 
definite upward migrations, and lastly of those not 
affected The young stages of fish are omitted, but 
are to be recorded m a separate paper. Of isolated 
facts, 14,000 Torn ana-larvae caught in the surface 
haul at midnight is interesting, while the various 
crustacean larvae are particularly well done, thanks 
perhaps to the stimulus of Dr Lebour The work is 
of real importance and clearly must be repeated , we 
would like it to be done much farther from land and 
at a season when larvae are less abundant, so that the 
whole problem may, to start with, be simplified as 
much as possible 

C F Hickling has been working on the Atlantic 
slope and there he obtained luminescence in a species 
of deep-sea fish, Malacocephalus Icevis , produced by 
an epithelial invagtnated gland opening around the 
anal papilla and lying m front in the ventral wall of 
the abdomen ; it is of considerable size and is pro¬ 


Motor 

'"FO the layman the subject of motor fuel is sym- \ 
* bolical of the entire petroleum industry, and in 
view of the fact that this commodity is at least a tangible 
and universal expression of commercial activity, there 
is perhaps something to be said for the idea. Listeners 
to the Howard Lectures at the Royal Society of Arts, 
delivered by Prof, J. S S. Brame and published 
recently in the Society's journal, would, however, 
have arrived at very different conclusions concerning 
not only the scope of the industry, but also the 
complex subject of motor fuels considered as a whole, 
and they would have at least been impressed with 
one fact, namely, the rapid strides recently made in 
research whereby supplementary fuels to petrol are 
gradually being made available for general consump¬ 
tion. 

In his first lecture the author dealt with petroleum, 
cracked spirit, casing-head spirit and motor benzole, 
and his remarks on cracked spirit were of par¬ 
ticular interest, as this is still a mych-discussed 
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vided with connective tissue struts and a muscle 
sheath. The secretion is highly luminous and appears 
to be always poured out by the dying fish It goes 
into solution in water, but constant shaking (? oxida¬ 
tion) is required to maintain its luminosity. It is 
not due to bacterial action, but to a definite substance 
which has been termed luciferin It is suggested 
that the material may be shot out as ink is by a cuttle¬ 
fish, only here a cloud of light, while the fish darts off 
to escape from danger , it is also possible that the 
light may be used to attract food 

Four papers deal with Crustacea Miss Jorgensen 
describes the early stages of Nephrops Dr Lebour 
has nearly completed the description of the stages of 
Nyctiphanes, while working m general on Eu- 
phausidaD, a family of considerable importance as 
being fed on largely by herring. Her knowledge of 
and insight into crustacean development is clearly an 
asset of importance to the Laboratory. Dr. Stephen¬ 
son adds a new species of anemone to the British 
fauna, this being only the second new form in more than 
sixty years, a remarkable tribute to the zeal and insight 
of Gosse, whose beautiful pictures are so well known. 
We hope E Mary Stephenson will continue and extend 
her work on the same group wherein she emphasises the 
fact that the cinclides may be soft spots “ which can 
rupture neatly and without harm to the animal when 
needed as safety-valves " We always like to know 
m such work the preservatives employed, and we 
think important results in the minute anatomy will 
be attained by employing the methods of Ramon y 
Cajal’s laboratory 

Of other papers we may refer to C. M Yonge's 
account of the pH in the gut of Mollusca, wherein he 
shows that the origin of the general acidity of the 
entire gut lies in the style which dissolves rapidly in 
alkaline media, its maintenance being the result of 
a balance between the rate of its secretion and its 
dissolution , the acidity may also be caused by the 
salivary and digestive glands H W Harvey's 
paper on oxidation in sea-water is mainly concerned 
with the actual processes, the action of a catalyst 
being inhibited by dissolved organic substance , the 
paper suggests further researches that may well lead 
to economic results Finally, a new technique for 
studying the dissociation of oxyhaemoglobin, described 
by Pan tin and Hog ben, will make a wide appeal as 
it is suitable for class work The Journal concludes 
with abstracts of thirteen memoirs, published else¬ 
where but describing the work done at the Plymouth 
Laboratory J Stanley Gardiner 


Fuels. 

product, both from technical (ejg refinement) and 
economic (utilisation) aspects Efficiency of plant, 
loss of initial material, £as and carbon formation, 
and the commercial possibilities of treating residue- 
oil, are some of the many problems raised in this 
connexion, though it is clear that they are now well 
on the way to adequate solution Cracked spirit 19 
generally blended with ordinary petrol much as is 
the case with casing-head spirit, neither products 
being suitable for direct use with motor cars Refer¬ 
ring to benzole, the author remarked on the increasing 
importance of absorption processes for extracting this 
fuel from coal or coke-oven gas , such processes 
simulate those employed for recovering petrol from 
natural gas, 1 e. casing-head spirit, though in the 
former case silica gel has apparently been successfully 
utilised as an absorbent. * 

In his second lecture, Prof. Brame discussed 
power alcohol, fire-risks with fuels, physical pro¬ 
perties, boiling ranges, explosive ranges, and 
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calorific values of various direct and mixed types. 
Regarding alcohol, he rightly stressed not so much 
the value of this compound as a fuel, but the problem 
of its cheap, commercial production, without which 
its application is impracticable The third lecture 
dealt with fuel-air mixtures, composition of fuels and 
efficiency, current research in the United States, and 
the interesting subject of "anti-knock'’ compounds, 
including the famous lead tetraethyl—the distinctive 
but poisonous ingredient of the temporarily prohibited 
ethyl gasoline in America The intricate problems 
of mixed fuels such as petrol-benzole, petrol - te tr ah n, 
petrol-alcohol, and alcohol-ether, etc,, were touched 
on, the whole syllabus thus forming a most compre¬ 
hensive review of the subject up to the present time 


University and Educational Intelligence. 

Cambridge —The election of Prof. J. Barcroft to 
the chair of physiology did not come as a surprise to 
those who are acquainted with the Cambridge Physio¬ 
logical School He was elected a fellow of King’s in 
1899, in which year he won the Walsingham medal , 
he has held several important physiological posts and 
was appointed reader in 1919 

Dr R. G W Norrish has been elected to a Junior 
Fellowship at Emmanuel College, he was recently 
admitted to the degree of Ph.l) for physico-chemical 
research 

Early in December the town was visited by numer¬ 
ous candidates for entrance scholarships and exhibi¬ 
tions. It is reported that the numbers offering 
physics and chemistry are considerably greater than 
usual, whilst those taking biological subjects have 
fallen off This is an unfortunate state of affairs in 
view of the shortage of high-grade biological students 

Edinburgh *—The University Court has made the 
following appointments in the Department of Public 
Health.—Colonel P. S, Lelean, until recently professor 
of hygiene in the Royal Army Medical College, to 
the Bruce and John Usher chair of public health , 
Dr William Robertson, Medical Officer of Health of 
the City of Edinburgh, to be Director of Instruction 
in Sanitary Administration 

Dr. Archibald Milne, Depute Director of Studies in 
the Edinburgh Provincial Training College, has been 
appointed a lecturer m the University to conduct the 
course on school organisation and administration, and 
Mr, R. B Kerr, a lecturer in education in the Training 
College, to be a lecturer in the University to conduct 
the course on modern educational systems and 
problems. 

Liverpool —At a meeting of the University Council 
held on December 15, Associate Professor F J Teago 
was appointed to the Robert Rankin chair of electrical 
machinery. Dr. Teago served his apprenticeship m 
engineering with Messrs Charles Parsons and Co , 
returning to the designs staff of this Company in 
1909, after spending three years at Armstrong College, 
Newcastle-upon-Tyne, whefe he graduated with the 
degree of B Sc In 1912 he was appointed lecturer 
in electrical engineering at the University of Liverpool. 
During the War he occupied important positions in 
connexion with the design of electrical machinery, 
and as Assistant General Manager of the Ministry of 
Munitions Steel Works, Manchester After the War 
he was appointed senior lecturer m electrical engineer¬ 
ing at the University of Liverpool, and in 1924 the 
title of associate professor was-conferred upon him. 
In 1924 he was admitted to the degree of D.Sc, 
(Durham). Dr. Teago ha9 published a number of 
papers on electrical machinery, three of which have 
been awarded special premiums by the Institute of 
Electrical Engineers. 
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London. —Prof, A, V. Hill has, on his appointment 
by the Royal Society to a Fouler ton chair, resigned 
the Jodrell chair of physiology tenable at University 
College. He will carry out his research work at 
University College, and the Senate has resolved that 
he shall continue to hold the title of " Professor of 
Physiology in the University of London M m respect 
of the functions to be discharged by him at that 
College. 

The following doctorates have been conferred :— 
D.Sc, ( Embryology ), Mr. A. S. Rau (University 
College) for a thesis entitled " Contributions to our 
Knowledge of the Structure of the Placenta of Mus- 
tehdae, Ursidae and Sciurid® " ; D Sc, (Physics), Mr 
W. B Haines (University College and the Rothamsted 
Experimental Station) for a thesis entitled '* Studies 
in the Physical Properties of Soils " ; D Sc. (Metal¬ 
lurgy), Miss Constance F. Elam (Imperial College— 
Royal School of Mines) for a thesis entitled " (1) 
Tensile Tests of Crystals of an Alumimum-Zmc Alloy ; 
(2) The Orientations of Crystals in Metal Test-pieces 
subjected to small Strains followed by Heat-treat*- 
ment " 


The University College of the South-West of Eng¬ 
land, formerly known as University College, Exeter, 
directs attention in its report for 1924-25 to the 
harmonious development (justifying its change of 
name) of its scheme for co-operation with the Tech¬ 
nical School, Plymouth. With effect from the be¬ 
ginning of the current session, the more technical part 
of the School of Pharmacy has been transferred to 
Plymouth, while the pure science part of the curricu¬ 
lum continues to be provided at Exeter as well as 
at Plymouth The Department of Law also provides 
courses at Plymouth, and a project is on foot for 
establishing a School of Commerce th^re. The total 
number of full-time students has increased from 313 
to 332, the increase of science degree students alone 
being from 67 to 87, and of pharmacy diploma 
students from 10 to 18. The number of degree 
students has more than doubled m the last four years 

Statistics of State Universities and State Colleges 
for the year 1923-24 are published m Bulletin, 1925, 
No. 12 of the United States Bureau of Education. 
Similar annual returns have been published by the 
Bureau for the past sixteen years, but in this bulletin*, 
appears for the first time a tabular statement of 
tuition and other fixed annual charges payable by 
students The subject is one to which much attention 
has been directed of late. In the institutions, 106 in 
number, represented in the returns, the total student 
enrolment, excluding the summer school, was men 
148,230, and women 77.567. and the student fees paid, 
excluding board and room rent, amounted to sixteen 
million dollars. There is very great diversity of 
practice in regard to the fixed charges which students 
are called upon to pay in these state universities and 
colleges, the amounts varying, m arts and sciences, 
for tuition and other fixed annual charges, excluding 
laboratory fees, from nine dollars in the University of 
Oklahoma to 314 dollars in Cornell University. The 
table includes figures for medicine, dentistry, faw, and 
pharmacy as well as arts and sciences ; in almost all 
instances the rates for other courses of study such as 
engineering and agriculture are the same as for arts 
and sciences, The highest professional school tuition 
charges are 500 dollars per annum for the Medical 
School of the University of California. Many institu¬ 
tions at which tuition is nominally free impose 
" incidental " and 4i registration ” charges, generally 
small but sometimes considerable, e.g. Pennsylvania ; 
State College, 100 dollars* 
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Contemporary Birthdays. 

January x, x85S* Sir Charles L. Morgan, Past Pres, 
InstC.E. 

January 5, 1846. Sir John Arrow Kempe, K.C.B. 
January 8, 1845. Rt. Hon Sir Herbert E. Maxwell, 
Bart., F.R.S. 

January 8, 1856, M le Prof. Henri Lecomte, 
Natural History Museum, Paris. 

January 8, 1868, Sir Frank W Dyson, F.R.S. 


Bom at Edinburgh, Sir Herbert Maxwell was 
educated at Eton and Christ Church, Oxford. As 
naturalist, antiquary, and worker in the public service, 
Sir Herbert’s many-sided activities have had ample 
play on both sides of the Border An ardent chronicler 
of Scottish history, he was president of the Society 
of Antiquaries of Scotland, 1900-13, and a lecturer 
in the University of Glasgow during that period 
A recognised authority on Scottish historical monu¬ 
ments, he was Rhino lecturer in archaeology, Uni¬ 
versity of Edinburgh, 1893-1911. Sir Herbert was 
chairman of the Royal Commission on Tuberculosis, 
1897-98, afterwards representative of H M Govern¬ 
ment at the Berlin Congress on the Prevention of 
Tuberculosis Many papers in the issues of the 
Scottish Natural History Society on the habits of 
animals and birds proceed from his facile pen 
Fisherman and botanist, he has published " Salmon 
and Sea - trout " (1899), "Fishing at Home and 
Abroad ” (1914), Trees, a Woodland Notebook ” 
(1914), " Flowers, a Garden Notebook ” (1923) His 
" Memories of the Months " (1897) has gone through 
many editions. In August last Sir Herbert was 
appointed by the Crown chairman of the board of 
trustees of the newly constituted National Library 
of Scotland, arising from the transfer of the great 
library of the Faculty of Advocates as a nucleus. ' 

Prof. Lecomte, an Officer of the Legion of Honour, 
is one of the two professors of botany in the Natural 
History Museum, Pans. He was elected a foreign 
member of the Linnean Society m 1916, the following 
year becoming a member of the Paris Academy of 
Sciences. Professor at the Lyc^e St Louis, 1884-1903, 
lie joined the museum staff in 1906, Founder and 
first editor of the Revue des cultures coloniales (1897), 
Prof, Lecomte is author of various important works, 
notably, “ Les Textiles vCgCtaux et leur examen 
micro-chunique " (1892), and " Le Coton en figypte " 
(1904). 

Sir Frank Dyson, bom at Ashby, was educated 
at Bradford Grammar School, proceeding thence 
to Trinity College, Cambridge, graduating second 
wrangler. He was also Smith's prizeman. Chief 
Assistant at the Royal Observatory, Greenwich, 1894- 
1905, he was next appointed Astronomer-Royal, 
Scotland, returning to Greenwich in 1910 to take up 
the post of Astronomer-Royal Sir Frank was awarded 
a Royal medal by the Royal Society in 1931. It was 
recorded that among many important contributions 
to astronomy he had devoted special attention to 
investigations of the movements and distances of 
the stars, and of the bearing of these upon the 
structure of the stellar universe He had been con¬ 
spicuously successful in obtaining records of the 
spectrum of the corona and chromosphere during 
eclipses of the sun. Sir Frtank is a corresponding 
member of the Academy of Sciences, Paris, and a 
foreign member of the Reale Accademia Nazionale 

dei Unoei; Rome. 
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Societies and Academies. 

London 

Royal Meteorological Society, November 16 — I. D. 
Margary * The Marsham phonological record in 
Norfolk, 1736-1925, and some others A remarkable 
phonological record kept by five generations of one 
family at Hevingham near Norwich is presented. 
The observations include the dates of leafing of 
13 common trees, flowering of snowdrop, hawthorn, 
etc., and the movements of 8 migrant and other 
birds The mean date for a group of seven of the 
plant events covering the period *Tanuary-May has 
been worked out for each year. The annual varia¬ 
tions are closely related’to temperature and show 
a very definite penodicity, averaging twelve years 
between unusually backward springs or early springs. 
Recent extreme years are ; early, 1912, 1921 ; late, 
1908, 1917 The intervals have recently been 

shorter than the average. Comparing the plant 
dates in the eighteenth and twentieth centuries 
(taking averages for the thirty-five year periods 
1751-85 and 1891-1925) of the 16 plants, 10 were 
earlier m the recent period, 3 were unchanged, and 3 
later, possibly an indication of an earlier tendency 
in recent springs Migrant birds seem independent 
of these conditions The swallow’s date of arrival is 
definitely getting later (the average for the thirty-five 
years 1891-1925 being eight days later than for 
1751-85), 111 contrast to that of the cuckoo, winch 
has on the average kept a constant date throughout 
the period —C D Stewart Experiments in the 
shielding of ram gauges The chief difficulty met 
with in the measurement of rainfall is the effect of 
wind in decreasing the catch of a gauge owing to the 
eddies set up by its projecting parts. At Valencia 
Obseivatory it has been found that protection is 
afforded in varying degrees by buildings, the Nipher 
shield and pits—Harold Jeffreys On the dynamics 
of geos trophic winds All problems of the motions of 
the atmosphere produced by temperature changes of 
large horizontal extent can be reduced to Closely 
related problems of tides in an ocean of uniform 
depth, and, in the absence of friction, they can m 
general be solved by known methods The thoory is 
applied to the annual vanation of pressure in Central 
Asia, and gives fair quantitative agreement. When 
applied to the general circulation, however, it gives 
easterly winds everywhere Friction would con¬ 
siderably alter this result, indeed a steady circulation 
is impossible when friction is present. The only 
dynamically admissible types of motion with friction 
involve westerly calculations around the poles and 
systems of cyclones the height of which is comparable 
with that of the tropopause. 

Geological Society, December 3. —R D. Oldham : 
The depth of origin of earthquakes. Methods of 
determining the depth of origin of an earthquake, 
dependent on observations of the time of occurrence, 
demand records of a degree of precision, and in 
numbers, which are seldom available The same 
objection applies to the Dutton method, based on 
variation in the intensity of shock ; but the method 
is capable of a simplification which will make it 
applicable to any case where the area affected by the 
sensible shock, and the maximum degree of violence 
attained, can be determined. The Dutton method 
is sound in principle, but two important errors have 
been introduced in the application Acceleration has 
been taken as the measure of intensity, whereas the 
formula demands that the product of maximum 
acceleration and amplitude of displacement should 
be used; and the effect of absorption of energy in 
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transmission has been treated as negligible. The 
errors so introduced are, however, opposite in sign 
and about equal in amount, so the depth obtained 
is approximately correct. The simplified method is 
applied to the discussion of the Italian record for the 
years 1897-1910, comprising 5605 distinct shocks ; 
it is found that more than 90 per cent, of these 
originated at depths of less than 10 km , and mostly 
round about 5 km. ; while only 1 per cent, originated 
at depths exceeding 30 km This is in strong contrast 
with the depths of origin of the distant records, which 
seem to vary from 50 km , in a few cases, to, in most 
cases, 100 km or more From this it is concluded 
that where distant records accompany a destructive 
earthquake, the disturbance has a two-fold origin, 
the episeism, or surface-shock, by which the damage 
is directly caused, being a secondary result of the 
bathyseism, which is the origin of the distant record 
The great number of local shocks are purely episeisms, 
without any recognisable bathyseism. 

Linnean Society, December 17. — H Graham 
Cannon • On the feeding mechanism of a freshwater 
ostracod, Pionocypris vidua (O. F. Mfill.) The shell- 
cavity is incompletely divided into an anterior and 
a posterior chamber by the large " oral mass *' 
suspended from the more dorsal parts of the valves 
The mouth-entrance is on a level with the ventral 
edges of the shell. A stream of water is caused to 
pass antero-postenorly through the shell by three 
vibratory plates The organism is essentially a 
crawling form, and feeds on anything that it kicks 
up m its wanderings The disturbed particles are 
sucked in by the water stream and eventually are 
transferred to the oesophagus by a pair of <! food 
rakes " that occur m the postenor wall of the oral 
cavity —R, R. Gates * The*vegetation of the Amazon 
basin The whole of the Lower and Middle Amazon 
basin, from the Atlantic to the Andes, lies within a 
few degrees of the equator and represents the greatest 
area of forest m the world Practically the whole 
region is clothed with luxunant tropical rain-forest 
The Amazon surpasses any other nver in its drainage- 
area and in the volume of water discharged, the main 
channel being 40 to 60 fathoms deep* up to Manaos 
{1000 miles). At high nver, m Tune, the water-level 
is m many places more than 50 feet above its level at 
the end of the " dry " season. As the nver rises, 
thousands of square miles of forest-country are 
inundated This is known as igapo, and the annual 
flooding has stnkmg effects on the vegetation. 
Among floating plants, several species of Eichhomia 
are common , and Victoria regia spreads its leaves 
in sheltered lagoons. Another characteristic plant 
along the nver is a gigantic " pampas ” grass 
{Gynenutn sagittatum), called flexa in Portuguese, 
because the upper part of the stalk is used to make 
arrows for shooting turtles. Small fine-leaved 
bamboos of many species occur in some places. The 
two most numerous families m the forest are the 
Caesalpinioideae and the palms. 

Cambridge. 

Philosophical Society, December 7.—R. W. Ditch- 
burn The quenching of resonance radiation and the 
breadths of spectral lines. The virtual radiation 
theory put forward by Slater and others is incom¬ 
patible with one or other of the sets of experimental 
results by Stuart, Fuchtbauer, Jogs, and Dmkelacker. 
—G. H. Briggs , A photographic method of deter¬ 
mining the mobility of recoil atoms The method is 
a modification of Zeleny's, using parallel plates. The 
source of recoil atoms was a narrow line of meso- 
thorium bromide on platinum on the lower plate 
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perpendicular to the direction of the air stream. 
Buena source gives thorium X, thoriumA, and thorium 
B by recoil. These atoms are carried across by the 
electric field to the top plate and give two bands of 
activity, one when there is no air current and a dis¬ 
placed band when there is a steady flow of air between 
the plates. The distribution of activity on the top plate 
was found by exposing it directly to a photographic 
plate and measuring the bands obtained with a micro- 
photometer. No detectable difference in the mobilities 
of thorium X, A, and B was found, but there appeared 
to be a continuous distribution of mobilities from 
r -24 to 1 *84 with a maximum at 1 *56 cm per sec.— 
I< L. Alston . (1) Some developments in the X-ray 
analysis of single crystals, Miiller's method of single¬ 
crystal analysis has been extended to iron crystals, 
for which [no] axes only are conveniently determined. 
For a 'given angle of reflexion, the axes determined 
by this method at a given point on the surface must 
he within a limited region, if neither the incident nor 
the reflected beam is to be obstructed by the body of 
the crystal For a plane surface the limits of this 
region have been calculated and plotted in diagrams 
for several reflexion angles A method of analysis 
making use of reflexions from the continuous spectrum 
has also been developed. (2) The distortion of large 
aluminium crystals at crystal boundaries In a test- 
piece composed of several large aluminium crystals, 
the distortion under a tensile load is less near the 
crystal boundarievS than in the body of the crystal. 
X-ray analyses show that the distortion becomes 
progressively less as the boundary is approached, 
from a distance of two or three mm , but is of the 
same character as that in the body of the crystal, 
1 e a shear on the same plane and in the same 
direction The boundaries are more rigid than the 
crystals and one crystal does not slide over another.— 
P A. M. Dirac : The adiabatic hypothesis for magnetic 
fields A dynamical system undergoing an adiabatic 
change does not necessarily satisfy Hamilton's 
equations when it involves forces depending on the 
velocities. For a system m an adiabatically varying 
magnetic field, the electric forces which necessarily 
accompany the varying magnetic field just compensate 
for the preceding effect, thus the usual proof of the 
adiabatic invariance of the quantum integrals, based 
on the assumption of Hamilton's equations, is valid.— 
E L. Ince : (1) Periodic solutions of a linear differential 
equation of the second order with periodic coefficients. 
(2) The second solution of the Mathieu equation.— 
G. Timms . The equianharmonic and harmonic 
envelopes of a quadnnodal cubic surface.—M J. M. 
Hill : On the substitution of Wallis's postulate of 
similarity for Euclid's postulate of parallels. Ad¬ 
dendum.—C. G. F. James : On a family of constructs 
in higher space. 

Edinburgh. 

Royal Society, December 7.—W. J, M. Menzies : 
Salmon (Salmo salar) of the River Moisie (E. Canada). 
These salmon are very similar in their habits of lire 
to salmon m Great Britain, and their scales are a good 
indication of their age and history. The average age 
of the smolts at migration is rather higher than the 
average age of the salmon m the northern rivers of 
Scotland, though they are not quite so old as the 
smolts in many of the Norwegian rivers. The per¬ 
centage of fish which have spawned on one or more 
occasions is also higher than in Britain, and one 
salmon was found which had spawned no less than 
four times. The majority of fish belong to the large 
spring or three winters in sea class and their average 
weight is therefore considerable.*—Fred. J, Symon I 
The diffusion of salt vapours in a bunaen flame. It 
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has been previously shown by Prof. H.fA. Wilson 
that for a Dead of salt evaporating in a bunsen flame 
the coefficient of diffusion of the metallic vapour in 
the flame may be determined if the positions of two 
points are known where the concentration of the 
vapour is the same. Points of equal concentration 
can be found by an electrical method and the values 
obtained for the coefficient agree with the values 
previously got by H A Wilson —William Cooper : 
Note on copper tinted flame caps an investigation 
into the colorations obtained in examining different 
inflammable gas mixtures, using a copper loop in the 
testing flame, and carbon tetrachloride in the fuel — 
F A, E. Crew . Prenatal death in the pig and its 
effect upon the sex-ratio. The secondary sex-ratio 
m the pig is equality , the primary, as revealed by 
an examination of foetuses, is not less than 150 male 
100 female The very considerable prenatal mortality 
bears more severely upon the male throughout the 
pregnancy —E L. Ince * Researches into the char¬ 
acteristic numbers of the Mathieu equation This 
paper is a first step towards the efficient tabulation 
of the Mathieu functions The author gives a method 
by which the charac tens tic numbers may be evaluated 
for reasonable values of the parameter q A table of 
the five lowest charactenstic numbers is given from 
q “O to q— 1—T. M Mac Robert The addition 

theorem for the Legendre function of the second kind 
The addition theorem for the function Q n {z) t which 
was established by K Neumann for positive integral 
values of the degree n, is proved to be still valid when 
m is not an integer.—Sir Thomas Muir . The theory 
of continuants from 1900 to 1920. 

Paris. 

Academy of Sciences, November 30 —L Lecornu . 
The problem of refraction.—L. E Dickson : New 
algebra of division.—H. Kamerlingh Onnes, Jean 
Becquerel, and W. J de Haas * The magnetic rotatory 
power of some paramagnetic minerals at very low 
temperatures. The magnetic rotatory power of 
tysonite has been measured at temperatures ranging 
down to the boiling-point of liquid helium From 
the figures obtained it would appear that the sus¬ 
ceptibility of tysonite follows Curie’s law, with a 
small correction Pansite and bastnaesite have also 
a considerable magnetic rotatory power, although less 
than that of tysonite The vanations with tempera¬ 
ture follow an analogous law.—C. Sauvageau * The 
localisation of bromine in an alga (A ntithamnionella 
sarmensts ). The author has recently demonstrated 
the presence of free iodine in two algae, especially in 
ce^ain organs to which the name of loduques has been 
given. Similar cells have now been found in A 
sarniensts, for which the name of bromuque is sug¬ 
gested, since they appear to contain bromine instead 
of iodine. As the reagent for bromine, a solution of 
fluorescene is used; thi9 is converted into eosin by 
the substance present in the cells. The bromine must 
either be free, or present in a very loose combination. 
'—E. F. Collingwood : A theorem of Lmdelbf,—J. 
Sudria : The determination of the projected displace¬ 
ment of a point of a body at the centre filament.— 
Const. Parvulesco : The conditions of equilibrium of 
a stellar cloud isolated and deprived of rotation.— 
G van Lerberghe ; The specific affinity as a function 
of the fugacitiefi.—Marcel Peschard: Some relations 
between artificial ferro-nickels and a nickel iron of 
meteoric origin. A study of the Chinautia meteorite 
(1902) t The measurements showed that the meteorite 
wae in physico-chemical equilibrium whilst the arti¬ 
ficial ferro-nickel was in a metastable state.—Mme. 
J. S. Latt*s and Georges Fournier; The absorption 
of tfie / 5 -rays by matter. It has been shown that for 
the priifihry / 9 -Says from radium E, the coefficient of 
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absorption is a linear function of the atomic number. 
It is now shown that the absorption of the secondary 
/ 3 -rays produced by the primary 7-rays of radium 
rigorously follows the same law.—Jean Thibaud: The 
structure of the nucleus of the radioactive atoms and 
the emission of spectra of the 7-rays.—C. Matignon 
and Mile. G Marchal: The thermochemistry of 
glucinum —Louis Jacques Simon Viscosity arid 
chemical analogy with respect to the viscosity of the 
metallic acetates in aqueous solution —Paul Haermi : 
Boron in aluminium and aluminium alloys A study 
of the changes in the mechanical properties of alumin¬ 
ium and some aluminium alloys produced by the 
addition of varying proportions of boron —Raymond 
Charonnat The complex combinations of the 
ruthenium chlorides,—R Mellet and M A.^ Bischoff : 
The application of the phenomena of dyeing to the 
revivification of printed or written matter removed 
by chemical treatment In the case of an altered 
cheque, in which the original writing had been re¬ 
moved by chemical reagents, immersion m solutions 
of fluorescent substances (such as eosin), and subse¬ 
quent examination by filtered ultra-violet light, 
brought out the original writing.—R. Gaubert* The 
identity of fibrous limonite with gdthite. The facts 
described prove that fibrous limomtes are merely 
impure gothite —P. Russo . Tectonic and palaeon¬ 
tological notes on the region of Rab Moroudj —Emile 
Belot * The dynamical and isostatic causes of the 
dissymmetries of the hemispheres of the earth and 
moon —P Lej ay * Storm perturbations of the electric 
field and their propagation to great distances — G 
Del^pine . The Goniatite zones of the upper Dmantian 
and of the Chokier layer in Belgium.—Louis Emberger * 
The reversion of the plasts in plants. The most im¬ 
portant phenomenon m the reversion of the plasts is 
the subdivision of the substratum, comparable with 
a sort of pulverisation of the mitochondrial substance, 
after the resorption of the products of elaboration 
(starch, pigments) The plasts, after reversion, keep 
their biological individuality even when they are en¬ 
tirely m the state of mitochondria —Jacques Pellegrln : 
The reptiles and batrachians of the Grand and Middle 
Atlas —L Mercier and J Villeneuve . Contribution 
to the study of the anatomy of the head of the 
Diptera (Calhphora erythrocephala ), The ptilm and 
ptmno-pharyngeal muscle —J. Giaja and X. Chaho- 
vitch . The maximum metabolism and the suprarenal 
capsules From experiments involving partial and 
total ablation of the suprarenal capsules of the rat, it 
would appear that these capsules play an important 
part, perhaps even the essential part, in the accom¬ 
modation of thermo-genesis —Max and Michel Polo- 
novski ’ A senes of alkaloid derivatives with attenuated 
toxic power. In an earlier communication it has been 
shown that genesenne from the Calabar bean, in 
which the basic tertiary nitrogen of esenne is blocked 
by oxygen, while possessing the physiological and 
therapeutic properties of esenne, is only slightly 
poisonous. An attempt has now been made to see if 
blocking the nitrogen atom with oxygen produces the 
same effect in other alkaloids, these compounds being 
named by analogy genatropine, genostrychmne, etc. 
It has been found that in the case of the nitrogen- 
oxides of atropine, hyoscyamine, scopolamine, and 
strychnine, the specific physiological action of the 
original alkaloid is preserved but that the toxic action 
is greatly reduced.—C. Gessard, E. Fernbach, and G. 
Rullier: Morphological modifications of the tubercle 
bacillus m a culture associated with a pyooyanic 
bacillus (melanogen variety).— — Cluxet and — 
Chevalier , Unidirectional high frequency current ; 
physiological effects. By interposing an electronic 
valve in the circuit of a meaical high frequency 
installation, a unidirectional current of the same 
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frequency is obtained. A description of the physio¬ 
logical effects produced by these rectified high fre¬ 
quency currents is given, 

Sydney, 

Linneaa Society of New South Wales, October 28,— 
W. W. Froggatt: Notes on Australian Coccidse with 
descriptions of new species. Descriptions of three 
species of Lecanium as new They were found in 
cavities m branches or trunks of forest trees. As the 
inner surfaces of, these cavities are hard, dry, and 
sapless, the larvae apparently develop into adult 
females with very little moisture or apparent food — 
May M Williams : The anatomy of Lindsay a linearis 
ana L microphylla, The apices of the rhizome, leaf, 
and root of both forms are of the normal lepto- 
sporangiate type The petiolar bundle forms a single 
strand containing three protoxylem groups, two of 
which are endarch in position, the third (median) 
group in Lindsay a linearis is exarch, but in Lindsay a 
microphylla occupies various positions at different 
levels of the petiole, these positions varying from 
exarch to endarch —A M Lea * Descriptions of new 
species of Australian Coleoptera. Ft. xviii.—W F. 
Blakely ’ Contributions to our knowledge of the 
flora of New South Wales. Four new species, one 
each of the genera Grevillea, Tetratheca* Astrotncha, 
and Oleana.—R J. Tillyard Two new species of 
silky lace wings (Fam Psychopsidae, Order Neuroptera 
Plampennia) from Australia. These bnng the total 
of species described from Australia to twelve. One 
is from central Queensland and is nearest to Psychopsis 
gracilis , the other is from Roebournc, W A —P. D. F. 
Murray, A note on* an unusual type of secreting 
epithelium m the Wolffian duct of the dog-fish 
(Scylltorhmus camcula). The epithelium is one or 
two cells thick, the cells being of low columnar form, 
and was noticed both in the vas deferens and in the 
vesiculum 9emmahs. 


Diary of Societies. 

SATURDAY, January 2 

Royal Institution of Great Britain, at 3 —Sir William Bragg Old 
Trades and Now Knowledge . (8) The Trad© of the Weaver, 

MONDAY, Jan[lahy 4. 

Koval Oeoohaphical Society (at Pollan Hall), at 8.80.—Mrs Julia 
Henshaw The Mountain Peaks or Canada (Christmas Lecture to 
Young People). 

Child-Study Society (at University College), at 6,-W. S, Rowutree : 
The Childhood of the Race 

Kotal Inhiitutk of Uhitihh AniHirjscTs, at a—Sir C, Nicholson and 
Slvtf’rands Pox ' Lincoln Cathedral 

Aristotelian Society (at University of London Club), at 8 —0, A. 
Richardson . Paper. 

TUESDAY , January h 

Royai Institution of Great Britain, at 8 —Sir William Bragg * Old 
Trades and New Knowhdge , (4) The Trade «t the Dyer, 

Optical Society and Physical Society or London (at Impertal Collage 
of Science and Technology), Afternoon and Evening—Exhibition of 
Kleetnoftl, Optical, and other Physical Apparatus 

Imstituiiok of AuiouoaitR Bnoimbers (it Royal Society of Artfl), 
at 7 

Institution of Electrical Gnoineshs (North - Western Centre) (at 
Engineers’ Club, 17 Albert Square, Manchester), at 7, 

Institute of Metals (Birmingham Sectvou) (at Chamber or Commerce, 
Birmingham), at 7 --O. F Hudson I he Influence of Work and 
Annealing on Brass 

Royal Photoorafhio Society of Greai Britain, at 7 —F C Ttlney 
Form and Content In Pictorial Art 

Hull Chemical and Enoinrehtno Society (at Grey Street, Hull), at 
7 4fi.~A Grounds Fuel Economy in Steam Plants. 

KdifTncN StkCiETY <ai British Institute of Radiology), at 8 10.—Dr. 
G W C Kaye (u) A Combined X ray Tube and Vacuum Pump Umt, 
(b) The Industrial Uses of X-m\* — The Present Position.—A F. 
Dnfton * The Measurement of Radium during Radioactive Growth. 

Science Masters’ Ashuciation (Annual Meeting) (at Itouaehold and 
Social Science Department, King’s OolJeae for Women), at tS 16.—The 
Biabop of Birmingham . Pres'driitfal Address 

WKDNESDA Y, January (i 

Bcikno® Masters’ Association (Annual Meeting) (at Household and 
Social Science Department, Kinq’a College for Women), at 10 46 a.w.— 
Dr. T, Slater Price. The Be lettivlty of the Photographic Plate 
(Lecture).—Prof. Leonard Hill; Sunshine, Open Air, ana Health 
(Lecture).—At W.—W. D. B^gar, 0, H. Latter, and other*: BiWusaioft 


on Science and CitUenablp,—A. M. Weaver, &. H. Duckworth, and 
others: Discussion on Laboratory Assistant* and Laboratory Manage¬ 
ment. School Exhibition a.—At 5,16 and 6.—Pror. B. J. Col Ling wood i 
Demonstration of the Use of Specially Designed Electronic Models 
for the Representation of Chemical Action* and Electrolytic 
Phenomena.—At 8.16 —<Lecture-demonstration.) Arranged by Dr. 

C. S. Myers and F. M. Earle: Methods of Experimental Psychology.— 
(Demonstrations of Vocation Tests.) Miss W. Spiel man 1 Vocational 
Selection—Vocational GuidanceMias Stott. Intelligence Tests; 
Miss Roberts : Manual Ability Tests; A. Macrae; Mechanical Tests j 
F. M, Earle and Mis# Blackett: Special Tests, Job Analysis ana 
Rating Beales, 

Optical Society and Physical Society or London (at Imperial College 
of Solanos and Technology), Afternoon and Evening.—Exhibition of 
Electrical, Optical, and other Physical Apparatus 
Royal Society or Arts, at 8. — Prof, H, E. Armstrong. Alice In 
Wonderland, at the Breakfast Table (Mann Juvenile Lectures) (l). 
Gkolooioal Society of London, at 6,80,—W N Edwards . Fossil Plants 
from the Nubian Sandstone of Eastern Darfur.—V G, Glenday and 
Dr J. Parkinson : The Geology of the Suit Hills (Kenya Colony), 
Institution of Electrical Enoineerh (Wireless Section), at 0.—Lt -Col. 

K R Edgeworth Frequency Variations In Thermionic Generators. 
Instituuon or Heating and Vkntilatino Enoinbfbm (at Oaxtou Hall, 
Westminster), at 7.— J. R. Preston * Pump Circulation 

THURSDAY, January 7 

Gboorafhkjal Association (Annual Meetings) (at London School of 
Economics), at 0.50 a.m —Opening of Publishers’ Exhibition and Short 
Address —At 11,15 —The Hon w G. A. Onus by Gore* The Economic 
Geography of the British Empire (Presidential Address) —At 6.—Prof* 
J U Myras . Wayside Geography (lecture).—At ft —Private Meeting 
of University Teachers of Geography Mrs* Ormaby and others . Dis¬ 
cussion on The Compatibility of the Training of the Geographer with 
ihe Acquisition of a University Degree In Geography. 

ScisNc* Mahters’ Association (Annual Meetingf (at Household and 
Social Science Department, King’s College for Women), at 11 a 

D. J, Berndge. K Nightingale, K. G, Laws, and others General 
Discussion School Science Examinations. 

Royal Institution or Great Britain, at 8 —Old Trades and New 
Knowledge (5) Tim Trade of the Potter 
Optical Society and Physical SoarffiT of London (at Imperial College 
of Science and Technology).—Afternoon and Evening —Exhibition of 
Electrlcil, Optical, and other Physical Apparatus. 

Institution of Electrical Engineers, at fl.—Capt. P. P. Bckeraley • 
Past, Present, and Future Developments in Wireless Telephony 
Society of Chemical Industry (Manchester Section) (at Id St. Mary’s 
Parsonage), at 7,—Short Papers 

Society of Chemical Industry (Bristol Section) (at Bristol University), 
at 7.80.—8 Robson ■ The Contact Process for Sulphuric Add 
Institute of Metals (London Section) (at 81 The Mlnorles), at 7 SO.— 
H J Gough and D Hanson: The Fatigue of Metals • a General Survey 
and an Account of some Recent Work. Pt 1, 

Institution of Sanitary Enoineeus (at Carton Hall), at 7 8<X—Frew- 
dential Address 

Institution of Structural Engineers, at 7.30.—J. T. Jacques. The 
Manufacture and Strength of Brickwork. 

FRIDAY, January 8, 

Geographical Association (Annual Meetlnga) (at London School of 
Economics), at 9 30 a m —Exhibition.—At 10 a.h - A G. Qgilvie ; 
South America and Africa as Field# for Geographical Research 
(Lecture). — At 11.15, — Bir John Russell * Cotton and the Nile 
(Lecture).—At 2 16.—8ir Halford Mackinder The Teaching of Geo¬ 
graphy (Lecture).—At 8.80—Dr. Vaughan Cornish, The Rhythmic 
Flow of a River (Lecture). 

Royai Geographical Society (at JSollan Hall), at 8 30.—A. F. R. 
Wollaston: A Naturalist’s Journey to Ruwensorl (Christina* Lecture 
to Young People) 

Royal Astronomical Society, at 5.— Paper r«e£twd;—J G Hagen. W, 
Hereohal, Discoverer of Dark Cosmic Clouds. 

Malapolooioal Society or London (at Linnsan Society), at fl 
Institution or Mechanical Ewoinekbe, at fl.—Third Report of the 
Marine Oil*Engine TrUU Committee. 

Royal Fbotoqraphio Society of Great Britain, at 7.—Mi# J. 

Hennhaw * Camping in the Canadian Rookies (Lecture). 

Junior Institution or Engineers, at 7.80— A J Simpson : Note* on 
Salesmanship 

North-East Coast Institution or Engineers and Shipbuilders (at 
Newcastle-upon-Tyne), at 7 80.—W Pollock. Star Contra Propeller, 
Geologists 1 Association (at University College), at 7.80. 

Royal Technical College, Glasgow, Civil Enoinbkrino Society, at 
7 SO.—G Fatrbatrn * Some Applications of Cementation to Engineering 
Works —J. W, Mearns . Experiences In British Guiana. » 

Society of Cbbuioal [kdusthy (Cheniioal Engineering Group) (at 
Chemical Society), at S. — A. W. Knowles; The Manufacture qf 
Hydrogen Miitable for the Hydrogenation of OH*.—Dr. A. C. Thayseu: 
The Production of Hydrogen by Micro-organism*. 

Royal Society or Medicine (Ophthalmology and Laryngology Sections! 
at 8.80,—Discussion nn In datamation of the Nasal Sinuses In Its 
Relation to Optic Neuritis* 

SATURDAY* January 0. 

Geographical Association (Annual Meetings) (at London School of 
Economics), at 9.80 a.m.— Exhibition-— At IQ,—Prof. P, X* Rotby^ 
The Concept of Natural Regions in the Teaching of Geography, 
with Special Illustrations from China.—At 11.15.—Diacuaslotishaid 
concurrently in separate roomsC* G. Beasley and others: Tli« place 
of Geology In a Two Period a Week Geography Oour*e.-C. D. lords 
and othera: Detail in Geography Lewkran,—M*Jor A. 0, Ohnroh and 
others ■ Geography in Relation to other School Subjects,—Miss ft. M. 
Fleming and others. Geography (or the Younger Children In primary 
Schools, 

Royal Institution or Great Britain, at 8.—Sir William Bragg: bid 
Trades and New Knowledge <d) The trade of the Miner* T* * 
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Statistics in Administration. 

A LARGE amount of work ha 4 been done in develop- ’ 
ing statistical methods on the scientific side, and 
it is natural for any one interested in science to hope 
that all this work may be utilised in commerce and 1 
industry. There are signs that such a movement has 
started, and it would be unfortunate indeed if those 
responsible in practical affairs fail to take advantage , 
of the improved statistical machinery now available. 

There are, admittedly, many difficulties in the way 
of introducing into any business a new type of in¬ 
vestigation, and, even when these are overcome, we 
are aware that much of the statistical work of business 
is, and must be, mere tabulation—a dull form of 
accountancy that ends before the interesting process 
of analysis, investigation, and interpretation begins. In 
some of this tabulation, the form in which results have 
to appear is dictated by Act of Parliament, so we are 
deprived of using any ingenuity in arranging the 
figures. This is always regrettable to any one really 
caring about the subject, for though tabulation at its 
worst is about as dull as anything can be, it is made 
by skilful hands the first and by no means the least 
important element in any complete statistical in¬ 
vestigation. Here we reach the beginning of things: 
the statistician may have specific problems to solve 
and may be able to start the preliminary work as he 
likes ; he can then feel most happy about his results, 
and he has the best chance of making those incidental 
discoveries which are interesting in all scientific work 
and often very valuable in statistical work m business. 
But he does not often have such a chance : over and 
over again some sort of statistical tabulation has been 
going on, and expense or delay puts rearrangement 
outside the realm of practical politics. The problem 
is then : “ What is the best we can make of figures in 
the particular form ? ” 

Here, and in other cases, the trained man has the 
best chance of drawing useful conclusions, but it would 
be wrong to expect any statistician unfamiliar with a 
particular business to find out as much from statistics 
as would be possible if he knew a business well: 
ignorance of a business may lead to mistakes which 
experience instinctively avoids. Here possibly we see 
the fear, so far as it exists, of the professional statisti¬ 
cian : and in a sense some fear, or at any rate some 
hesitancy, is right; but the answer is not that the 
trained man should be avoided because he may make 
a mistake when called in to examine statistics of a 
business with which he is unfamiliar, but that in any 
business where statistical work is essential, a trained 
man should be on the staff. In some businesses trained 
men are employed as a matter of course : no respectable. 
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life assurance company would; for example; dream of 
conducting its business without having an actuary to 
examine and advise. 

I „ One part of statistical work often wanted in business 
is called by the fairly descriptive name of “ cost 
accounting.” In its simplest form it is merely the 
setting out of the cost of production of an article, but 

, in many cases the problem is of much complexity, 
and in some ways it involves methods and principles 
like those adopted by an actuary m ascertaining the 
periodic payment necessary to meet a more or less 
complicated benefit. It seems, from this point of view, 
a little strange that tlus work should have fallen to 
the accountant rather than to the actuary, but both 
professions arc trained to some extent in statistical 
work, and accountants, being auditors or on the staff 
for other purposes, are more readily available and have, 
at any rate, a superficial knowledge of the particular 
business. 

It happens occasionally in practical work that a new 
process or a change in procedure or manufacture is 
suggested, and it is thought worth while to make a 
trial of the process Any single trial may be a failure 
and yet the process may be an improvement on the 
old : the proportion of failures may be less. A success 
may depend on the combination of a number of causes. 
A trial may, however, be an expensive matter. The 
trained statistician who has studied those awkward 
problems of small samples will alone be able to read 
the answer correctly and to judge properly from a few 
experiments whether the proposed reform is worthy of 
adoption. Much of the statistical work done in biology 
at Rothamsted under Mr. R, A Fisher is necessarily 
based on small samples, and the original work by 
“ Student’' in Btometnka seems to indicate a field of 
work on small samples in a practical business. 

Generally speaking, however, the statistical work we 
have in mind would be of wider scope It is only 
possible to judge of success of each part of a busi-' 
ness by investigation, and in many instances a study 
of a simple kind can tell a good deal, but if there is 
interlocking, if incidental profits are thrown up or if 
an apparent loss can be afforded in one part of the 
business because it is always associated with a large 
profit elsewhere, then the work may assume a trouble¬ 
some complexity We should anticipate that a well- 
trained practical statistician with a “ roving commis¬ 
sion ” over all the figures produced in a business would 
save his salary over and over again. 

We may now consider what training is available for 
the more highly skilled statistical work. Probably the 
most advanced school is that of University College, 
London, where ProL Karl Pearson and his assistants 
and pupils have done so much original research both 
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theoretical and practical. Then there are some other 
colleges of the University of London teaching the sub¬ 
ject, sometimes, however, from a rather special point of 
view, e.g . at the London School of Economics, There 
are also opportunities for study at Cambridge and 
elsewhere, and there is a comparatively newly con¬ 
stituted school under Prof. E. T. Whittaker at the 
University of Edinburgh. In the United States the 
subject is taught fairly generally in some form or 
another, but, judging from the books published, it is 
sometimes only dealt with superficially. Apart from 
the universities, probably the best places to learn the 
subject—and for certain businesses the schools, if they 
can be so called, are probably as good as any—are 
the Institute of Actuaries and the Institute of Char¬ 
tered Accountants. To a certain extent, this remark 
also applies, of course, to the other accounting bodies 
and the Faculty of Actuaries, but to a lesser extent 
because the membership and the influence of these 
bodies are less. Many accountants would probably have 
difficulty in following much of the modern research work 
in statistics, owing to its mathematical nature, but, if 
we may judge by their examinations and transactions, 
actuaries should have no real difficulty in this respect. 
Possibly the simplest way of improving statistical 
work m a business where little has yet been done is to 
appoint to the staff some one who has studied statistics 
theoretically, and can be encouraged to learn as much 
as possible of the business. Afterwards some of the 
younger members of the staff who do not, when ap¬ 
pointed, possess the necessary qualifications, might be 
encouraged to acquire them, much as insurance offices 
and banks encourage members of their staffs to study 
theoretically the subjects with which they deal prac¬ 
tically in their daily work 


Some Problems of the Oil Age. 

American Petroleum : Supply and Demand. A Report 
to the Board of Directors of the American Petroleum 
Institute by a Committee of Eleven Members of the 
Board. Pp. xiv + 269. (New York: McGraw-Hill 
Book Co., Inc.; London : McGraw-Hill Publishing* 
Co., Ltd , 1925.) 15$. net, 

T is generally recognised to-day that there are few 
commodities the failure of which to appear in the 
world’s markets would cause more inconvenience than 
that of petroleum oil, which either as a fuel or as a 
lubricant is a vital necessity to many services of trans¬ 
port and production, apart from its still considerable 
use in many countries for lighting and heating. 

The oil age, which began five and twenty years ago 
with the coming of the internal combustion engine* 
will probably endure for a considerable period, until 
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Nature and man in co-operation develop other means 
of power production. Nevertheless, Authorities agree 
that the exhaustion of oil is proceeding far more rapidly 
than any known possibility of replacement. Men of 
science are only at the beginning of their investigations 
as to whether Nature is replenishing her stores of oil 
or not. It is true that there is a deep-rooted belief 
amongst practical oil men, based on empiricism rather 
than upon science, that lower down in the earth large 
supplies may lie, as yet only dreamt of in oil philosophy. 
Some support of this view is derived from the fact that 
the <fyrly primitive oil-wells were all shallow, and that 
even in 1861 Col. Drake in Pennsylvania struck oil at 
69 feet. 

At the present time, much oil comes from wells of 2000 
to 3000 feet, and occasionally deeper. Oil technologists 
are. not unnaturally beginning to talk of putting the 
drill down to oil sands at 5000 feet, whenever and 
wherever the prospect of a sufficient and remunerative 
supply may justify such a course. Oil will also he 
worked in due season to a far greater extent than at 
present from shales and^ other oil-bearing materials, 
which exist in large quantities in many other countries 
besides America. This latter source of supply may 
conceivably meet the oil needs of the world long after 
natural oil is wholly or nearly exhausted. It is not 
practicable, however, to say definitely long beforehand 
when a particular deposit will be ripe for commercial 
exploitation, since this depends on the richness of the 
material in oil and by-products as well as upon cost 
of working and the degree of competition of natural 
petroleum. 

In Great Britain the consumption of oil products, 
including supplies to ships’ bunkers, exceeds five and 
a half million tons per annum, nearly all imported. 
The United States uses about twenty times as much 
oil as we do with a population three times as great as 
ours. But America is at one and the same time a 
producing, importing,refining,consuming,and exporting 
country in the matter of oil. Many countnes depend 
in whole or part upon the U.S.A. for supplies of lighting 
and lubricating oils and motor spirit. A possible 
extension of imports of oil into U.S*A. may occur, but 
will she maintain or restrict her exports ? British 
supplies of oil products are drawn principally from 
Persia, America, the Dutch East Indies, and Mexico, 
with some production from Scottish shale and a modest 
amount of benzol from coal. 

There i$ no need further to labour the point that 
the most advantageous use of Nature’s stores of oil, 
coal, and water-power is and must always be of wide¬ 
spread interest. We may welcome, therefore, the 
thought-simulating report recently published by the 
American Petroleum Institute on the prospects of oil 

NO.2^32, VOL. II7] 


supply and demand over the next fifty years in the 
United States. Though the report is limited geo¬ 
graphically, the estimation which it contains of general 
factors likely to affect oil production and consumption 
is of wider than purely American interest. The report 
is in the main a business document on an economic ( 
basis and is only incidentally scientific and technical. 
It is no disparagement of so complex a survey to say 
that reality is likely to differ from estimate in many 
cases, seeing that numerous disturbing though occasion¬ 
ally counter-balancing factors must arise. Even general 
tendencies may be deflected and greatly modified. 
Nevertheless, the report is valuable from its wide 
outlook notwithstanding the geographical limitation 
which has been imposed. 

A previous American oil estimate, known as the 
“ Whitc-Steburger,” dealt, some six years ago, with the 
potential oil reserves of the whole world, but on a 
geological rather than an economic basis. That survey 
created some uneasiness from the suggestion that 
Amencan fields were rapidly neanng exhaustion and 
that supplies in other countnes, of natural petroleum 
at any rate, would probably meet requirements only 
for some sixty years or so. Men of practical experience 
in the oil trade in America and elsewhere were able 
to allay anxiety to a considerable extent by pointing 
out, on the basis of past experience, that the oil industry 
usually does much better in actual output than might 
be prognosticated by prudent men of science working 
upon uncertain data and necessarily incomplete in¬ 
vestigation The increase since then of production 
in California and Texas and m fields outside of the 
United States has confirmed the m^pression that the 
“ Whitc-Steburger ” estimate was an extremely con- 
servatne one. 

The 1925 report bears the signatures of eleven men 
of recognised standing in the American oil industry. 
No attempt is made therein to frame an estimate of 
the potential quantity of oil in lands in the U.S.A. 

“ not yet proved,” which are classified as “ areas 
within which oil-fields may be found,” of a total area 
exceeding eleven hundred million acres. The “ present 
producing area ” is about two million acres and "proved 
undeveloped areas ” amount to another million acres 
approximately. The number of American wells now 
producing is about 300,000, yielding an average of 
one ton a day each The world’s production of crude 
oil in the last sixty years has practically doubled itself 
every ten years or so, until it has reached an annual 
total of about 136,000,000 tons, of which the American 
proportion is about 70 per cent. 

The oil trade, however, has now reached a point at 
which a steady rather than a sensational progression 
may be'expected. It is stated in the estimates in 
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the report that existing proved fields may yield by 
normal flowing and pumping some six or seven 
years' supply, but it is anticipated that, if prices and 
products should justify a more complete draining of 
wells by water-flooding, mining, and other intensive 
methods, some five times that quantity may be obtain¬ 
able in addition. Oil is expected to be found also at 
lower depths than those of existing wells, and eventually 
will be largely produced from shale, coal, and lignite 
The liquid possibilities of these three classes of solids 
run into billions of tons and might last for centuries. 
From one source or another, with adjustments as 
between oil, coal, and water-power, and allowing for 
economies in methods of production and utilisation, 
America expects to meet its ml needs for many years 
beyond the period of fifty co\ered by the report 

On the side ol utilisation, the expectation is that 
motor facilities will be still more widely used. The 
report visualises u a nation on wheels ” The present 
“ saturation point for automobiles ” is estimated at 
27,000,000, 1 e one family, one automobile The power 
production of cars in one year is 3,600,000. The 
U.S A population and number of families in 1950 are 
estimated each at about 50 per cent, increase over the 
figures of 1920, and the number of automotive engines, 
including motor cycles and aeroplanes, is calculated 
to reach by 1950 a total of nearly forty-five millions, 
as compared with some fourteen or fifteen millions in 
1924. “ Some figures! ” But wonderful things happen 

where oil is concerned It must not be supposed that 
the demand for motor spirit will be proportionately 
increased A far lower rate of consumption is expected 
with improved engines. Britishers will compare the 
American 1924 figures with their own modest total 
of less than one and a half million motor vehicles, and 
will also hope for engines that will give them an 
additional mileage per gallon In addition to the early 
adoption of more economical automotive engines of 
the types that use motor spirit, an increase is also 
looked for in the case of Diesel engines, in which heavy 
residual oil is used on a more economical basis than 
for steam raising. British marine engineers have 
recognised the advantages of the Diesel engine in many 
types of ships, but they have faith in steam turbines 
for very high-powered vessels. On this side of the 
Atlantic improvements of the turbine are anticipated, 
which incidentally may economise fuel consumption 
whether oil or coal. 

Intensive drilling and refining, and the use of geo¬ 
physical apparatus and other means as an aid to oil 
exploration, are well known to technologists generally, 
who are also watching progress in various methods of 
extraction of oil from coal and the further development 
of electricity by water-power. These matters are 
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suggestively touched upon in the American report, 
but in some cases very sketchily. We are not carried 
very far when we are told that developments ** may 
prove the possibility ” of the utilisation of finely 
powdered coal or coke either by itself or in suspension 
in fuel oil, fed to motors. The data of actual tests 
under working conditions are needed to indicate 
whether real progress has recently been made or not. 

Our brief study of this subject on the whole confirms 
the expectation of many good authorities that the 
replenishment of the world's cruse of oil will be main¬ 
tained for some considerable time to come 


The Inspiration of Chemistry. 

Three Centuries of Chemistry * Phases tn the Growth of 
a Science By Prof, Irvine Masson. Pp vi + 191. 
(London Ernest Benn, Ltd., 1925) ioj. 6 d net 

T is a common complaint that men of science do 
not write leadable books We hear it especially 
to-day among those who, despite their complete 
ignorance of science, are known as “ well-educated *' 
people The complaint is levelled in particular against 
representatives of physics and chemistry Naturalists, 
it is said, have done better, even Darwin’s great 
original contributions to science were issued in the 
stream of general literature and were intelligible to the 
non-snentific The complaint about physicists and 
chemists has recently grown louder, because educated 
people know it is m physics and chemistry that great 
things are happening. It is exasperating to feel that 
vast horizons of new knowledge are being opened out, 
that something like a revolution of thought is taking 
place, and yet not to be able to get some clear notion 
of it. True, some excellent simple expositions of this 
new science have been written. They fail, however, 
because there is nothing to which they can be linked in 
the mind of a reader with no knowledge of the ele¬ 
mentary principles of the old science. Unless he has 
something like a vista of the chief facts and the chief 
stages in the development of our knowledge of physics 
and chemistry, how hopeless it is to give him any 
conception of what the new knowledge really means ! 

We, who live in science, are apt to say that we are not 
answerable for this grievous popular ignorance. No 
doubt that is true to some extent, perhaps to a large 
extent. But it is not wholly true. Leaving aside the 
influence which our world has exercised on school- 
science, there remains the question whether we have 
not failed m another direction. 

It must almost inevitably happen that the days of 
formal education leave a man very defective in know¬ 
ledge—it may be almost blankly ignorant—of some 
department of human thought. Consider, for example 
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the youhg men coming to-day to study in our univer¬ 
sities in numbers, without any training in the language, 
literature, and history of Greece and Rome—without 
e\en any knowledge of “ roots ” to unmask the 
pretensions of words like catalysis and karyokinesis, or 
to elucidate even the simplest Latin etymology. These 
people, if they have mehtal health, will in time seek to 
cover their intellectual part-nakedness ; and they will 
not find it difficult. They may forgo the grind of 
grammar and forgo even the learning of the languages 
altogether, and yet obtain, in an easy-chair, some 
abiding comprehension of what Greece and Rome 
meant to humanity and some share of the gifts they 
have bequeathed us 

Let us suppose the commoner t ase of our middle-aged 
or elderly contemporaries, who left school and college 
after an education that excluded any enlightenment in 
physics and chemistry What can be done with them ? 
What are they likely to have done for themselves to 
repair the omission ? Nothing But let us not be too 
hard on them. It is not easy to pursue laboratory 
w’ork in the leisure and precincts of the average home 
Attempts to do this were made at another great period 
of chemical upheaval Kvcn Dr Johnson himself 
discovered a “ love of rhymistry which never forsook 
him " Boswell unfortunately is very meagre in this 
part of his story He observed in Johnson's libraiy 
“ an apparatus for chymical experiments,” and records 
coldJy that at the age of seventy-four years the Doctor 
“attended some expeuments that were made by a 
physician at Salisbury on the new kinds of air.” Of 
what Johnson himself did, the only occurrence that 
seems to have roused his biographer to animation and 
detailed record was the great man’s purchase of an 
ounce of oil of vitriol, for a penny instead of an expected 
three-halfpence. There is evidence that other men of 
letters of the time were striving to keep in touch with 
chemistry. Francis Horner, a picked man of the first 
Edinburgh Reviewers, attempted experiments at home, 
but, after some misfortunes, had to conclude regretfully 
that it was scarcely practicable to distil sulphuric acid 
m a living-room. 

If we have to admit that the difficulties of amateur 
self-education in chemistry after school and college 
4 a ys reduce us to the exclusion of experiments, there 
seems to be only one hope left. It is that we can tell 
the story of the science in simple yet vivid terms, with 
a clear design and sequence, with vast and carefully 
considered elimination, with accurately timed and 
adjusted stress, with human regard to the discoverers 
as men as well as intellectual regard to their own and 
Pther men’s philosophies; and we must do it with the 
best literary skill we con command. 

It is this, fiat Prof. Masson has attempted to do in 
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the book before us. He has succeeded so well that a 
reviewer's difficulty is here to moderate duly his terms 
of praise. Let it be said, then, at once, that the 
author's equipment for his task is by no means wholly 
of his own making. Looking into his ancestry, a 
Mendelian could probably explain the exact amounts 
and proportions of scientific and literary talent which 
Prof. Masson has had as a free gift. Then there are 
Scotland, Australia, and the great metropolis, and great 
teachers that all count for a good deal. With this 
equipment l)r. Masson has attempted “ to show the 
very broad foundations that were provided to sustain 
the present structure of science, and to what manner 
of men and circumstances we owe the laying and the 
consolidation of those bases (Chaps. 1 -iv.). Next, to 
show m action the application of this process to 
chemistry, and the issue of a dominant motive which 
has given continuity to the whole subsequent trend of 
the science (Chap v ) The ensuing phase in chemistry 
displays the long struggle between the new mode of 
thought and the ancient philosophy, ending with the 
eighteenth century m a solution of the central problem 
and a finul ousting of medievalism (Chaps vi -\.) 
In the next phase the key-problem has taken on a 
dec pel meaning and the arrival of its sure ess tul 
interpretation is set forth as we know it to-day, while 
note is taken of the oncoming of still another era 
(Chap i\ ) ” 

The result is a book which deserves and will doubtless 
obtain the widest currency, for it is a work both of 
literature and science. It will hold the attention of 
“ those who do not understand the technicalities of 
chemistry and physics, but are interested either in the 
evolution of modem thought or in applied logic." 
Above all, it will be useful to those who call themselves 
chemists A real danger of these days of high pressure 
in chemical studies is that we may grow narrow intel¬ 
lectually It would be a calamity if, in the intensive 
cultivation of our plots of science, we were to grow 
heedless of the general drift of our work. It is not at 
all inconceivable that science might otherwise lead to 
the sort of distortions and extravagances that the 
world has suffered, in the realms of thought and 
education, from the llhberality of humanists and 
super-humanists 

The length to which this notice has already extended 
precludes any comment or criticism on detail, The 
object has been only to indicate the high importance 
of the task which Prof. Masson set himself and to 
convey the reviewer's impression that it has been 
achieved with very remarkable success. He would 
heartily congratulate Prof. Masson on having made a 
most valuable and scholarly addition to genera] litera¬ 
ture in the name of science* A. Smithells. 

B 1 
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The Maori of Olden Times. 

New Zealand Board of Science and Art. Manual No. 4 : 

The Maori as he was; a Brief Account of Maori 

Life as it was tn Pre-European Days By Elsdon 

Best Pp xv+ 280 (Wellington, N Z. : Dominion 

Museum, 1924) n.p 

R. KLSDON BEST has written for the New 
Zealand Board of Missions an account of the 
Maori when they first became'-known to Europeans, 
interpreted in the light of later knowledge, and by his 
own familiar acquaintance with native customs and 
ideas The work covers the whole range of Maori 
anthropology 

Two distinct physical types of native are said to 
occur. One, long-headed and prognathous, approaches 
the Fijian , the other, with broader head and ortho- 
gnathous, is the common Polynesian The hair is 
commonly black and waved, though frizzled hair is 
sometimes seen. 

In a chapter on traditional history, Mr. Best very 
briefly reviews the native accounts of the peopling of 
New Zealand, especially those preserved by tribes on 
the east coast of North Island These traditions indicate 
an original Polynesian migration from lands in the 
west called Uru and Irihia Following Conder and 
Percy Smith, it is suggested that Uru is the Biblical 
Ur, and that Irihia is connected with Sanskrit and 
Dravidian words for nee —vnhi and an. These are 
mere guesses A summury is given of the more 
important Polynesian voyages which led to the settle¬ 
ment of New Zealand. 

The mythology and folklore form an interesting 
chapter m which the author stresses the Maori genius 
for personification and its application to natural 
phenomena, and the evolution of such myths as that 
of the green-stone, fabulous monsters and fairies. A 
summary of the religious ideas of the Maori follows, a 
subject with which Mr Best has dealt more fully 
elsewhere (cf Nature, June 9, 1923, p. 790). 

Like other Polynesians, the Maori were communists 
in social custom. The proceedings of the family, clan 
and tribe, and the power and prestige of the chief, were 
closely influenced and controlled by public opinion, 
and the same force maintained law and order and 
regulated the relations of the three classes of the 
community, chiefs, commoners and slaves. The Maori 
was a sociable being, living in village communities. 
He took his meals in the open, and was hospitable 
and fond of conversation, story-telling and amusement. 
Men only engaged in occupations in which tapu was 
prominent, such as house-building, canoe-making, crop¬ 
planting and the obtaining of food. In the last work 
women helped, especially in gathering shell-fish, but 
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they were more especially engaged in preparing and 
cooking food and in the manipulation of the flax fibres 
and the manufacture of clothing, plaited mats and 
baskets. This chapter concludes with a brief account 
of birth, marriage and funeral customs Birth, death 
and exhumation were marked by much ritual; marriage 
and burial by less. An infant underwent the rites of 
tohi and pure The first is described by Mr. Best as a 
kind of baptism, the second as a greeting to the child. 
Betrothal, sometimes of infants, might be arranged 
before marriage, and marriage by capture sometimes 
took place The dead were buried in a sitting position, 
but the remains were exhumed with much ceremony 
after a few years, and finally conveyed to a distant 
cave or hollow tree. 

Mr Best’s chapter on the arts of life occupies half 
the book, and is exceedingly well illustrated He 
describes the arts of pleasure, war, agriculture, wood¬ 
craft, textiles, clothing and ornaments, habitations 
and fishing The Maori’s implements were crude and 
pnmitjve Fire was produced by rubbing one stick 
on another There was no loom ; the cloaks of flax 
fibre were made by interlaced and tied threads, not 
by true weaving. Adzes were of stone, agricultural 
implements of wood A simple drill was used, and 
Mr Best figures a tree-felling machine on the principle 
of the Roman balhsta . House-building is described 
in detail The Maori was an expert carver Tfis 
decorative art is remarkable lor curvilinear forms, in 
contrast to the commoner rectilinear designs of Poly¬ 
nesia Tattooing was practised by both sexes , by 
men on face and body, by women usually on the lips 
and chm only. 

Fishing and bird-trapping provided the chief animal 
food of the Maori The dog and rat were articles of 
luxury Fishing nets and traps were of great variety. 
Some, of immense size, astonished early European 
visitors. 

Mr. Best has produced a very useful little book, 
which will inform and interest the traveller or the 
tourist, and provide a useful syllabus for the serious 
student of Maori thought and custom. There is a 
short bibliography, a good index, and more than 
130 illustrations of persons and objects. 

S. H. Ray. , 

Fundamentalism and Science. 

The Relation between Science and Theology: How to 

Think about It. By C. Stuart Gager. Pp. vi + 87. 
(Chicago and London: The Open Court Publishing 
Co., 1925.) 1 dollar. 

HIS book is a very useful piece of anti-Fund^ 
mentalist polemic. The underlying causes of 
that strange reaction have been diagnosed by Prof* 
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Kirsopp Lake, of Harvard, as “ general hut imperfect 
education and democratic government.” If that be so, 
perhaps the United States will not be the only country 
to be affected by this strange recrudescence of 
superstition. 

No doubt Fundamentalism will one day meet its 
Voltaire; but he will be neither man of science nor 
philosopher, but theologian. It is only the theologian 
who can appreciate the imbecility of this revival 
Properly speaking, it is not a revival, for the Funda¬ 
mentalist has forgotten much of the theological thought 
of the past, while learning little of that of the present. 

Mr Stuart Gager has attempted to disseminate a 
certain amount of light where it is badly needed by 
delivering popular lectures, and by publishing their 
substance in the present volume. The book is to be 
commended for two reasons: (i) The author lias taken 
a good deal of trouble to understand and to explain 
what is really meant by literary criticism of the Bible, 
and (2), he has concentrated not upon the results of the 
natural sciences, but upon the method of sneme in 
general. Thus, he has gone the right way to work , 
for no one who has a clear grasp of the methods and 
results either of the literary and historical criticism of 
the Bible, or of the natural sciences, would find Funda¬ 
mentalism mtcllcc tually or emotionally attractive It 
is really a question of whether a person is or is not 
capable of following an argument, or weighing evidence, 
or indeed used to any kind of systematic thinking 
Neither Mr. Gager nor an angel from heaven could do 
much for people whose limitations or obstinacy pre¬ 
clude them from availing themselves of his help. 

Mr. Gager’s title—“The Relation between Science 
and Theology,” not “ Scieme and Religion ”—indicates 
that he understands the nature of the problem ; for the 
quarrel is not between the ineommcnsurables, science 
and religion, but between science and some particular 
theory about our religion, its origin and its meaning 
In justice to theology it has to be remembered that 
Fundamentalist theology, unlike that, for example, of 
St. Thomas Aquinas, is intellectually not respectable 

The general reader will not find this book any less 
valuable on account of its somewhat naive metaphysical 
point of view. For example, the conceptions of cause 
and change , though they play some part in the argu¬ 
ment, are not subjected to any radical analysis. But 
Mr, Gager is not writing for students of Kant, who 
rarely succumb to the seductions of Fundamentalism. 

Mr. Gager’s work, simple, straightforward, and well 
informed, deserves a wide circulation; especially 
perhaps in some parts of the United States, where 
theological thought seems to be more remote from the 
precincts of reason than it is, at present, in Great 
Britain. 4 J. C. Hardwick. 
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Our Bookshelf. 

Le Cerveau et le ceeur< Par Prof. G. Fano. Traduit 
de Titalien par G. Caputo. (Nouvelle Collection 
scientifiquc.) Pp. vii + 211. (Paris. Felix Alcan, 
1925 ) 10 francs. 

There is often a baldness of statement necessary in 
contributions to scientific journals which freezes the 
interest of a sympathetic but non-scientific reader. 
This is partly because wide general conclusions cannot 
be appended to each single published contribution. 
At intervals, however, during a career of scientific 
work, it is jxissible for some to touch on the deeper 
aspect of things. Prof Fano has published a series 
ot lectures m book form which can be recommended 
to the biologist and to the general reader, to one for 
an attempt to probe the causa causans of Ins science, 
to the other for its exposition of scientific methods 
and of the trend of physiology 

In introducing the author to the French public, 
Prof Gley says, “ Fano nVst pas seulement un expen- 
mcntatcur cVst un penseur.” The truth ol this 
statement is made evident to the reader as he finds 
described and discussed various problems of research, 
each in turn The properties of living matter are 
dealt with at some length and from many aspects. 
Probably more satisfying to the majority of readers 
are later chapters, which describe the effects of ablating 
at different levels the higher nerve centics of the 
tortoise, Em vs Europcra, and the interpretation of the 
results in relation to the will and to inhibition. A 
parallel deduction might have been made from the 
similar work of Sherrington and of Magnus on higher 
animals 

Other chapters recapitulate the earlier work of the 
author on electrical responses ol cardiac muscle and 
his obsen ations on the heart of the cluck, and give 
insight into his minute technique The book is a 
uselul collation, m a language other than Italian, of 
the researches and philosophical views of this Italian 
doyen , and takes a worthy place among its fellows in 
the “ Nouvelle Collec tion scientifiquc ” Alcan 

An Ministry . Meteorological Office The Observatories* 
Year Book , 1922 . Comprising the Results obtained 
from Autographic Records and Eye Observations 
at the Observatories at Aberdeen, Eskdalcmuir, 
Cahirciveen (Valencia Observatory), Richmond (Kew 
Observatory), and Benson; in continuation of the 
former British Meteorological and Magnetic Year 
Book, Parts 3 and 4 (M.O. 259.) Pp 337 + 6 

plates. (London. H M Stationery Office, X925.) 
b$s net. 

The elements dealt with in the volume are barometric 
pressure, air temperature, humidity, rainfall, sunshine, 
wind velocity and direction, cloud and general weather. 
Records are tabulated for each hour. Details are given 
of the exposure and surroundings of the different 
instruments, and photographs show generally the 
position of the instruments The work consists 
mostly of tabular results closely printed. Much 
information is afforded for minute study on various 
subjects of meteorological importance. At Eskdale- 
muir the ‘diurnal variation in the components of mag¬ 
netic force on quiet and disturbed days is given. The 
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variation of the several components is shown by 
diagram for the year and for the several seasons, and 
average results are given for the years 1911-1921; 
special attention is also given to seismology At Valen¬ 
cia the outstanding features for 1922 are said to be the 
cold weather of April, the prolonged low temperature, 
practically continuous from the middle of Jurie to the 
beginning of November, and the small rainfall of October 
and November At each of the four observatories (omit¬ 
ting Benson) the highest temperature during the year 
occurred at the end of May, and the minimum about 
the middle of January; at Kew the minimum reading 
was repeated on April 2, the highest and lowest readings 
occurring within 52 days of each other. The largest 
hourly measurement of ram at Aberdeen, Eskdalemuir, 
and Kew occurs in day hours between 8 a.m. and 5PM., 
at Valencia it occuis between 1 and 2 A m. The smallest 
hourly measurements occur between 7 a.m and 1 p.m , 
except at Eskdalemuir, where it occurs from 8 to 9 p.m 

The Hidden Zoo By Leslie G. Mainland (The 
Broadcast Library ) Pp 205 4 - 8 plates (London . 
Hodder and Stoughton, Ltd , 1925 ) 35 6 d. net 

Mr. Mainland is already well known as a delightful 
writer of popular articles on the Zoo, and this book is 
no less fascinating and amusing than his earlier volumes 
In this collection of articles the author takes us behind 
the scenes at the Zoo and tells of the worries and 
anxieties of keepers and staff, and of the amusing and 
sometimes disastrous escapades of some ol the animals 
Its chief merit is, perhaps, the revelation which it 
makes of the large amount of careful and valuable 
research work which has to be done and is done by the 
staff in their endeavours to secure the best possible 
results for the animals in captivity, and the care which 
is constantly exercised in order to obtain the most 
natural conditions, consistent with confinement, for 
their charges The nature of the correct food, the 
times at which it should be given, the rearing of the 
young, even the breeding of suitable foster mothers for 
the young of birds, are all matters demanding close 
observation and experiment. Mr Mainland tells how 
these problems have been faced and solved. The book 
is charmingly written in humorous vein and is eminently 
suitable for reading to children Yet the professional 
zoologist will find m it all sorts of odd facts of natural 
history of real scientific interest* 

Food and Health By Prof. R. H. A, Plimmer and 
Violet G. Plimmer. Pp. vi + 64. (London. Long¬ 
mans, Green and Co , 1925.) Paper cover, 2 s, net. 
Cloth, 35. 6d . net. Food Chart, 3d. 

Thk purpose of this little book is to explain to a lay 
public the principles on which a complete dietary is 
based, directing special attention to the errors which 
are commonly made in the selection of foods for human 
consumption. The central idea is comprised in a 
u square meal ” expressed diagrammatically ; the 
carbohydrates and fats or the “fuel foods,” together 
with water and salts, constitute a central circle, whilst 
the four corners to form the square are filled up by 
proteins of good biological value and foods containing 
one of the three vitamins respectively, A coloured 
diagram shows at a glance both those foods which 
should be included in a complete dietary and also those 
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of similar nature which should be-either excluded or, 
if included, should not form the staple representatives 
of their class. The authors consider that the average 
dietary contains too little vitamin B to balance the 
remaining constituents, especially the carbohydrates. 
The work is written in a pleasant style and can be read 
with profit not only by the public, to whom it is more 
immediately addressed, but also by those whose training 
should enable them to express an authoritative opinion 
on the subject. 

tlvod do Chemte Radioaktivnich Ldtek v By Dr. A. S. 
Russell. Translated by Prof. Dr. A. Simek. Pp. 
x+116 (Brno: A PiSa, 1925.) KS 20. 

Although it was Bohemia which supplied the classical 
pitchblende in which radium was first detected, the 
Czech scientific literature dqes not possess any volume 
on radio-activity Dr. A, Simek, who is professor of 
physical chemistry at the Masaryk University of Brno, 
has, therefore, translated Dr A S. Russell's “ Intro¬ 
duction to the Chemistry of Radio-active Substances ” 
into Czech for the benefit of his students. 

In his preface the translator points out that to write 
a treatise on a subject of this kind, the author must 
himself have conducted extensive original researches on 
the phenomena of radio-activity This was one of the 
reasons for selecting Ih. Russell’s text-book, which is 
also better adapted for translation than the more 
comprehensive treatises, since the latter would be m 
need of revision almost as soon as the translation was 
in the hands of the student. 

The Czech edition closely follows the original work, 
but additions have been necessitated by the latest 
progress in this ever-expanding v branch of physical 
chemistry In his preface Dr. Simek acknowledges 
the author’s careful revision of the ongmal English 
edition for the purpose of bringing the translation 
entirely up-to-date. 

Strength of Materials By Prof Alfred P. Poorman. 
Pp. xi + 313. (New York - McGraw-Hill Book Co., 
Inc ; London: McGraw-Hill Publishing Co., Ltd., 
1925.) 155. net. 

Thkrk appears to be a large demand m the United 
States for good engineering text-books of a theoretical 
type but of rather elementary standard. According to 
the preface, the present work is intended “. . . for use 
in undergraduate courses m Mechanics ...” and it 
might serve as a useful introduction to the subject in 
the junior classes of engineering schools in Great Britain. 
The ground covered is not extensive, being confined to 
a discussion of the more ordinary problems in the theory 
of beams, shafts, and columns. Combined stresses are 
only dealt with ina few very simple cases,and the amount 
of elastic theory given is decidedly meagre, jeven for 
an introductory work. A large number of practical 
examples to be worked by the student are distributed 
throughout the work, appearing at the end of almost 
every article. The book is, however, carefully written, 
and the various figures throughout the text have been 
admirably reproduced. The treatment of the subject 
matter follows orthodox lines, and two chapters in the 
later part of the book are devoted to special methods of 
solving problems on the deflexion of beams. 

E. Hr L, 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications] 

An Ancient Wooden Structure at Ipswich. 

In the course of excavations—carried out by means 
of a grant from the Percy Sladen Memorial Fund—m 
the brickfield of Messrs. A Bolton and Co , Ltd., in the 
northern portion of Ipswich, a discovery has been 
made of the remains of a wooden structure that 
may be of considerable antiquity As is widely 
known, there are preserved, in places, in the sides of 
the small, dry valley where the brickfield is situated, 
two superimposed " floors/' or 
occupation levels, in which a large 
number of flmt implements, flakes, 
and hammer-stones, together with 
hearths, fragments of very coarse 
and primitive pottery (these were 
found at two sites only), mamma¬ 
lian and some human bones, have 
been discovered. The investiga¬ 
tion of these " floors " has been 
conducted, at intervals, for the 
last fifteen years* and, during this 

E eriod a very complete knowledge 
as been acquired, both of the type 
of specimens occurring at these 
levels, and also of the geological 
happenings since the time when 
these prehistoric remains were de¬ 
posited in the valley. 

The excavations that have been 
carried out this year were confined 
to the north-east part of the brick¬ 
field, and have exposed, in the 
small escarpment of the valley at 
this spot, the following deposits. 

(1) surface humus to 9 inches ; 

(2) sandy, stony hill-wash to 8 
leet, passing into (3) reddish sand, 
with small ferruginous concre¬ 
tions, often tubular in form, to 2 
feet; (4) traces of Upper Floor resting unevenly 
upon (5) grey sand, to 2 feet, with (6) Lower Floor 
at base, resting unevenly upon (7) yellow sand. 
This vellow sand, upon which the lower floor rests, is 
found also on the south aide of the valley, and, where 
containing water, has in it numerous roots of trees— 
Ptnus sylvestris —that flourished, evidently, on the 
ancient land surface represented by the lower floor 
It may be assumed that the sand was dry when these 
trees—which do not favour wet ground—were growing, 
and the preservation of their roots is almost certainly 
due to the present water-logged condition of the 
sand. 

In the recent excavations a quantity of these roots 
were met with in the sand underlying the lower floor, 
and it was at this latter level that the remains of the 
wooden structure—now to be described—were found. 
As will be seen from Fig. 1, this consists of two short 
pieces of wood, of plank-like form, which overlap 
Where they meet, and were placed with one of their 
longer edges buried superficially in, and more or less 
vertical to, the Surface of the underlying sand. The 
*' plank " nearest the observer is 2 feet 6 inches in 
greatest length, three-quarters of an inch in greatest 
thickness, and 9 inches in greatest width; while that 
farthest aw^y from the observer is x foot 10 inches in 
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greatest length, 1} inches in greatest thickness, and 
about 7 inches in greatest width. 

These pieces of wood, which, by their characteristic 
form, were evidently split off a trunk of large size, are 
of oak, and exhibit, on one or other of their surfaces, 
clearly defined marks of cutting with some kind of 
axe. Behind these planks, that is, on the side farthest 
away from the observer, were piled a quanttty of flints 
and other good-sized stones, andarow of (?) larch stakes, 
not set closely together—roughly pointed, and driven 
to a depth of about 1 foot into the underlying sand 
These stakes—one of which can be seen in the photo¬ 
graph (Fig 1)—have most of their upper portions 
missing, and were not inserted vertically, out inclined 
at an angle, with the sand surface, of about 45 0 to¬ 
wards the east * the apex of the angle formed by the 
intersection of the ends of the two planks (Fig 1) 
pointing, approximately, to the north-west. Between 
the planks, and the supporting mass of stones, were 


found traces of clay in which were partially em¬ 
bedded numerous branches of (?) larch, and it is 
supposed that these branches, together with the miss¬ 
ing upper portions of the stakes described, extended 
for some distance above the planks, and afforded a 
shelter from the sun or wind The heap of stones 
farthest away from the observer (Fig 1) was, un¬ 
fortunately, moved before the photograph was taken, 
but occupied, originally, a position m close contiguity 
to, and about opposite the middle of, the " shelter/* 
and, as among this heap there were found hammer- 
stones, one large, roughly-made racloir , numerous 
flakes, and some burnt flints, associated with 
blackened, carbonaceous sand, it seems that (here 
was some sort of habitation where the manufacture of 
flint implements was earned on. 

The artefacts mentioned are in every way comparable 
with others found in the lower floor m the immediately 
surrounding area and throughout the brickfield, and 
the wooden structure described was buned beneath 
(1) surface humus, 4 inches ; (2) reddish sand with 
small ferruginous concretions, to 18 inches ; (3) grey¬ 
ish sand, vaguely stratified, to 2 feet 6 indies ; and (4) 
black, peaty sand, to 1 foot (this sand is evidently 
the lower part of layer 3). These strata appeared 
to be quite unbroken, and, with the exception of the 



Fig. r —Remain* of wooden structure in ntu in the lower floor m 
Messrs. Holton and Co ’a brickfield, Ipswich. 
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humus, to be continued into the neighbouring escarp¬ 
ment, where the level at which the structure rested is 
covered by about 13 feet of deposits. 

Fig. 2 shows the condition of the strata overlying 
the wooden structure before it was completely un¬ 
covered, As will be seen from Fig i, there was no 
trace of a continuation of the habitation to the east, 
and my present opinion is that it represents all that 
remains of a primitive shelter of some kind. But I 
admit, frankly, that I have never seen any structure 
of this kind before, and I have no wish to be in any 
wav dogmatic as to its original form, or use. 

The flint implements, together with a series of 
specimens made from non-flint rocks, found in the 
lower floor, were regarded by the late Prof. V 
Commont, and other archeologists, among whom I 
am to be numbered, as referable to a phase of the 
Upper Mousterian, palaeolithic, culture, but Prof. 
Henn Breuil, and several investigators, believe the 
specimens must be assigned to some early portion of 
the neolithic period Further, though 1 have little 
doubt that the valley in which these ancient floors 
occur has been deepened since their occupation bv 
man, and a considerable thickness of hill-washes of, 
apparently, different ages, deposited over these 
occupation levels, yet it is not, at present, possible to 


I^owcr part 
rtf 

Layer No. 0. 


Layer No. 3. 


Layer No. 4 . 



Fig. 2.—Section above wooden structure found in lower 
Of Messrs. Bolton and Co.'s brickfield, Ipswich. 

say with certainty to what particular time, after the 
deposition of the Upper Chalky Boulder Clay of the 
Ipswich district, these events are to be referred. The 
north-east portion of the brickfield where the wooden 
structure was found has been inhabited by rabbits 
for a very long period, and their activities have, m 
some cases, carried pieces of Homan bricks, and other 
objects, to a depth of many feet. The majority of the 
Roman remains of the area occurs, however, in, and 
just beneath, the surface soil, and though two small 

E ieces (the presence of one of these may, probably, 
e accounted for by supposing it to have been thrown 
in with the material used to cover up the structure 
after discovery, so that it could be examined in situ , 
by other archaeologists, before removal) of brick 
were found within a yard or two of the structure, 
and at a similar depth from the surface, I find 
it difficult to believe that the habitation itself is 
of Roman date, especially as the strata above it 
showed no signs of disturbance, as is so apparent in 
graves of this period m the high ground to the west. 

The site where the structure was found is now com¬ 
pletely water-logged, and there is no doubt that this 
condition accounts for the preservation of the wood, 
which, however, has had to be kept immersed in a 
suitable liquid to prevent its disintegration. This work 
has been undertaken by Mr. Guy Maynard, curator of 
Ipswich Museum, who also took, the excellent photo¬ 
graph showing the structure tn situ . About 1 3 yards 
to the west of where the discovery of the habitation 
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was made, traces of what appeared to be another 
were found; only in this case a portion of one Of the 
stakes, and some small branches, were alone preserved. 
The condition of the wood found, which, by experi- 
•ments I have carried out, could, I believe, have been 
shaped by a sharp flint, and split off a trunk by means 
of wedges of stone, though, of such widely different 
antiquity, exhibits a similar appearance to many of the 
branches and other parts of trees found in the Cromer 
Forest Bed of Norfolk. 

At a later date I hope to publish a fully illustrated 
and detailed account of this discovery. 

J. Reid Moir. 

One House, 

Ipswich 


The Solar Constant and Terrestrial Magnetism. 

A letter in Nature, November 28, p. 785, under 
the above title by Dr. G. C. Abbot, discusses a recent 
paper of mine in the Proceedings of the Royal Society . 
It refers to two of the subjects investigated in my 
paper, the 27-day interval, and the relation between 
corresponding daily values of 5 (the solar constant), 
as published by Dr. Abbot, and of C, the international 
character figure, intended to supply a measure of 
magnetic disturbance To take the second 
question first, Dr Abbot’s statement is as 
follows • “ Dr. Chree does find indications of 
magnetic disturbance associated with low 
values of the solar constant Inasmuch as 
higher solar constant values are generally 
associated with numerous sunspots and 
abundant magnetic disturbances, he thinks 
this paradoxical finding of low solar constants 
associated with magnetic disturbances is non¬ 
significant On the contrary, it is exactly 
what we should expect . the passage of 
an individual sunspot group over the central 
meridian of the solar disc is almost always 
associated with decreased values of the solar 
constant, and doubtless frequently with 
terrestrial magnetic disturbances Hence it 
is prevailingly with low rather than high solar 
constant values that individual magnetic 
disturbances will be found associated/* 

What I actually did was to take for each month of 
1923 the 5 days of largest 5 and the 5 days of smallest 
5 This supplied 60 days representative of high and 
60 representative of low solar constant. Calling the 
representative day in either class n f I calculated from 
the De Bilt annual table the mean value of the 
magnetic character C for day n and the associated 
4 subsequent days. The results weTe as follows, A 
denoting the group in which n was the representative 
day of high 5 , and B the group in which n was the 
representative day of low S. 

valve of c. 


floor 


Day 

n 

n+1 

n + 2 


h + 4 . 

A 

0 39 

049 

0 48 

0*46 

047 

B 

0 30 

051 

037 

0 60 

051 


The mean value of C for 1923 was 0-48. 

Dr. Abbot's explanation does not seem to me at 
all to fit the facts, even if for a moment we accepted 
them as exact physical data. What it should lead to 
would surely be a decided excess in C in the day n of 
group B over the mean value for the year. Now the 
excess is only 0 02, and no one, I should think, who 
knows anything of magnetic character figures would 
accept this as significant. If any of the figures are 
significant, it is tne low value of C in day n of group 
A t and the high values of C on days n + 2 and * + 30# 
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group B. But on these figures Dr, Abbot's explana¬ 
tion seems to throw no light whatever. 

The results did not encourage me at the time to 
prosecute the inquiry further. But in view of the 
weight naturally attaching to Dr. Abbot's views, 1 ^ 
have now extended the investigation to 1921, 1922 
and 1924, so as to cover the four years for which 
Dr Abbot claims the highest accuracy in the values 
of S 

If the cause suggested by Dr Abbot were sensible 
in 1923, the year of sunspot minimum, we should 
expect it to be conspicuous in the other three years, 
which had on the average a sunspot frequency more 
than three tunes as large The results are given in 
the following table, A and B distinguishing the two 
groups of days of high and low solar constant as 
before Instead, however, of the absolute values of 
C t I give in each case the algebraic difference from the 
corresponding mean from all days Only 11 months 
were available for 1924, but as much weight has been 
allowed to this year as to the others. The mean 
character figure for the four years combined was o 57^ 


VAlAJR or ( 


Day 

n 

«4 l 

f rt + Z 

«4 1 

I #4 4 

f 

+ 0 05 

4 0 10 

1 004 

—0 0*4 

*-0 03 

1 1922 1 

tO 05 

!-o 05 

1 -O 02 

4 - 0 02 

-0 05 

A J 1 

-O CM) 

+ □01 

O OO 

0 02 

—0 oi 

i 1924 : 

-O 02 

-4-0 08 

j 4 0 12 

1 O 02 

| ~0 05 

V Mean 

0 00 

+o 06 

+ 003 

--0 01 

-003s 

1921 

bO II 

: 4-0 07 

4 0 08 

4 0 08 

1 -004 

1922 

4 0 01 

-0 OS 

0 00 

0 00 

0 00 

H ' It)2 3 

4 0 02 

4 004 

4 0 09 

4 0 12 

i 4 - 0 08 

j 1934 

-0 07 

-bo 01 

+0 02 

+0 04 

Ion 

\ Mean . 

4-o 02 

+0-015 

| t-005 

j +0 of* 

+0 04 


There is no column in which the higher value of C 
does not appear in the group A days in at least one 
year out of the four. In column « it occurs in group 
A in two years, and m column «+i in thr,ee years 
No column gives a larger mean value for B than 
column n + 1 gives for A If we omitted 1923, the 
year of sunspot minimum, the mean value of C in 
column n would be higher for group A than for 
group B. It will, I trust, be generally admitted that 
my attitude towards the data of 1923 has been 
justified. 

There is nothing perhaps m the results now obtained 
incompatible with Dr Abbot's belief as to the screen¬ 
ing effect on ordinary solar radiation of sunspots when 
over the central meridian. If, however, such screen¬ 
ing has a sensible effect on the solar constant, the 
apparent absence of a 27-day interval in the values 
of S becomes increasingly strange If this interval 
had been prominent in even a few months of the 
four years, the method which I employed for detecting 
it should not have led, as it did, to a wholly negative 
result. Dr. Abbot's comments on this result leave me 
in doubt whether he believes that the 27-day interval, 
while not exhibited by S in recent years, was a true 
phenomenon in the earlier years, e.g, 1915, when he 
recognised it. If the phenomenon were real, we 
should have expected it to be shown the more clearly 
the more accurate the observations. In the case of 
magnetic data, it has shown no tendency to become 
less prominent since 1915. Perhaps I may say frankly 
that (me of my reasons for investigating the matter 
was that I felt that my assurance that the apparent 
day-to-day fluctuations in 5 represented real fluctua¬ 
tions in the sun would be materially strengthened if 
they exhibited the 27-day interval clearly, 

C. Chree. 

December u. 
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Passivity, Catalytic Action, and other Phenomena. 

The writer's view of the passivity of chromium, 
manganese, iron, cobalt and nickel (Nature, 
March 28, 1925, 115, p. 455) may now be extended 
and correlated with the recent work of H. S Taylor 
(Proc Roy Soc , 1923, A, 108, p 105) and of E F. 
Armstrong and T P Hilditch [tfnd, % p, m) on 
catalytic action at the surface of nickel, with that of 
J Heyrovskvf (Rec, trav chtm , 1925, 44, p 499) on 
overvoltage, and with that of T M Lowry on the 
nature of chemical action This view is based on 
Bohr’s distribution of electrons within the atom It 
supposes that in the elements mentioned the number 
of electrons m the outermost orbit is " ideally " 
between one and two, and is therefore either one or 
two, and that in consequence the atoms of such 
elements can never be electrically neutral in the same 
sense as atoms of sodium or of zinc The experi¬ 
mental evidence favours calling the state with one 
electron in the outer orbit passive, and that with two 
electrons in the outer orbit active The difference m 
potential between the two states of each of these 
metals is about 1 volt 

This Jekyli and Hyde explanation of passivity 
appears to differ tn toto from the ordinary" view which 
ascribes passivity to a protective film. It leads to a 
simple explanation of the non-corrosion of stainless 
steel It is known that stainless steel is electro- 
chemically nobler than copper Now I find that 
both chromium and iron when passive he between 
copper and bismuth in their susceptibility of being 
attacked by acids, although when active they are 
more reactive than cadmium I find also that 
passive chromium and passive iron are closer in 
reactivity than are active chromium and active iron 
1 am less sure, although I have some experimental 
evidence in favour, that both iron and chromium 
when m true solution in a second metal become 
passive It is known that chromium and iron arc in 
solid solution in stainless steel Each therefore may 
be regarded as passifying the otlier. It follows from 
what has been said that stainless steel should act 
like a nearly homogeneous metal which is nobler than 
copper, and this is what it is known to do 

It is known that some of the metals of the palladium 
and platinum groups and of the metals with " coloured 
10ns," titanium, vanadium, chromium, manganese, 
iron, cobalt, nickel, copper, niobium, molybdenum, 
tungsten and uranium differ remarkably from other 
metals in their power of adsorbing certain gases and 
catalysing gaseous reactions If the physicists will 
grant that atoms of these metals may conduct an 
electron from one reacting molecule to another, it is 
possible from a chemist's point of view to relate 
adsorption and catalytic action with passivity. 

(a) I regard the metals mentioned above as being 
potentially able to exist m both active and passive 
forms, one of which is stable , thus manganese and 
iron are normally in the active form, and nickel and 
platinum m the passive form. 

{b) 1 think these metals are best able to adsorb gases 
and to act as catalysts when in the passive form 

(c) They adsorb, because of their property of never 
being electrically neutral, a molecule which is capable 
of exhibiting polarity, the negative part of the molecule 
bemg attracted to the outside and the positive to the 
inside of the atom 

(d) They catalyse a reaction between A a and B, 
where A represents an atom, and A t and B molecules, 
because of their potentiality of passing from the 
passive to the active form. This may occur when 
the outer orbit gains an electron from A a or B and the 
inner orbit expels one on to B or A g (as well as in the 
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normal way by gain mg an electron from an inner 
orbit) so that the reaction may go 

A a + B -■> A,+ + B- > A a B, 

or A a —> A + A, followed by A + B —> AB ; 

the active form of the catalysing atom then reverts to 
the passive, either spontaneously or as a result of 
either final reaction In other words, my view is 
that the reaction takes place because the passage of an 
electron from A fl to B activates both, and that the 
catalysing atom is the conductor of this electron. 

An example will illustrate When metallic cadmium 
is shaken with dilute sulphuric acid, some of its atoms 
expel electrons to form 10ns, and in so doing discharge 
hydrogen 10ns to form atoms of hydrogen on the 
metallic surface The chemical activity of these 
atoms is a simple function of the reactivity of the 
cadmium Those atoms are known to combine very 
slowly with each other, and this is expressed by saying 
that cadmium has a high hydrogen overvoltage If a 
little platinum, tungsten'or molybdenum be deposited 
on the cadmium, combination of the atomic hydrogen 
proceeds rapidly, and these metals are said to have 
a very low overvoltage The view expressed in (d) 
shows how this occurs, and explains why the metals 
which exhibit passivity alone have very low over¬ 
voltages In this case the reactions are 

H + H —y H+ + H ~ H 2 . 

This is in accord with recent work by J Heyrovsk^ 
on the dropping mercury electrode, who shows that the 
passage from atomic to molecular hydrogen is better 

represented by the changes 2II —> H+ + H-H a 

than by the change 2H —> H 2 , 

These views also carry those of H S Taylor, K. F. 
Armstrong and T. P Hxlditch on one hand, and those 
of I. Langmuir on the other, a definite step further. 
The former think that in a hydrogenation process at 
the surface of nickel, both reactants are attached to 
a single atom of nickel; the latter thinks that the 
reactants are adsorbed on adjacent atoms In both 
cases the adsorption of the reactants is explained by 
tfte fact that nickel is not electrically neutral in the 
same sense as is zinc, and, in the first case, the sub¬ 
sequent reaction is explained by the mechanism 
given in (d) above, namely, 

A a 4 B —> A g + + B-> A 2 B 

Since the passage from the passive to the active 
form involves the expulsion of an electron from an 
inner orbit, it is possible that when this change occurs 
in the presence of an adsorbed molecule, this molecule 
>will be split into atoms, A a -> A + A This suggests 
an explanation for the well-known but unexplained 
observation that gases adsorbed on nickel, platinum, 
palladium, etc , arc sometimes m the atomic condition 
When a second molecule B comes sufficiently near 
to tins atom and is capable of reacting with it, the 
reaction A + B —> AB occurs as I. Langmuir thinks 

A, S Russell. 

Christ Church, Oxford, 

December 8 


Weather Prediction from Observations 
of Cloudlets. 

May I refer to the first letter of Sir G. Archdall 
Reid ? (Nature, November 7, p. 676) He says ' 
44 If then the behaviour of the smallest and thinnest 
fragment of cloud that can be clearly isolated be 
watched, it is usually possible to predict very quickly 
and with fair confidence the state of the weather 
for the next few hours If the cloudlet waxes 
visibly, rain is almost certain ; if it wanes, fine 
weather is equally probable , if it neither waxes nor 
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wanes, existing conditions are likely to continue/* 
It seems to me that the method of forecasting is 
falsified on every day on which clouds form and when 
ram does not follow, and there are very many such 
days in the year ; for the cumulus of a fine day, 
which is common in spring, summer, and autumn, 
and occurs sometimes in winter, begins its life as a 
cloudlet, whether the ordinary man gets up early 
enough to see it or not. Certainly, too, cirro- 
cumulus often begins its life as cloudlets, but I have 
never seen cumuli 44 wane into cirro-cumuli " and 
rather doubt whether any one has ever observed 
such a phenomenon 

1 do not think that Str Archdall Reid quite ap¬ 
preciates my point about cirro-cumulus we often 
see cloudlets of this variety waxing in one place and 
simultaneously waning in another , are we to predict 
rain from the waxing, or fine weather from the 
waning cloudlets, when both prognostics are occurring 
at one and the same time ? Lenticular cirro- 
cumulus is composed of cloudlets that are bom on 
the windward side and die in the leeward side of the 
cloud mass , in his first letter Sir Archdall Reid 
ives two possible explanations of this phenomenon ; 

should like to mention that it was these explanations 
to which I referred, and not any explanation of lus 
mam thesis, for as he says he gave none 

I quite agree that the waxing of cloudlets is often 
followed by rain, for we cannot have rain without 
cloud, but I think that it is just as often not followed 
by rain, and l certainly cannot think that if cloudlets 
wax visibly 44 ram is almost certain/' for if this were 
the case we should have scarcely any rainless summer 
days. But Sir Archdall Reid seems less certain 
about the method in his second letter (December 12, 
p 864) than he was in his first. 1 may be mistaken, 
but it seems to me that the method is scarcely of 
more use than the tossing of a com, but, on the other 
hand, I am not sure that I understand the second 
of Sir Archdall Reid's definitions of cloudlets— 
44 small and diaphanous clouds which can be seen 
at the same time m every part," and it is possible 
that our disagreement is based on our definitions of 
cloudlets It would be interesting to know what 
those who arc more familiar with forecasting than I 
am think of the question C J P, Cave. 

Stoner Hill, Petersfield, 

December 22. 


The correspondence on this subject in recent issues 
of Nature has been of particular interest to me, 
because the observation of the waxing and waning of 
cloudlets has been made by me for the last four 
months in trying to forecast for the next few hours 
the probability of clear or cloudy weather. I may 
add that these observations have always been made 
about half-an-hour or so before sunset, for the following 
reason: 

I have set myself the task of photographing the 
spectrum of a certain star on every fine night for a 
period of about 130 days, and I began this work on 
the night of September 9. The most convenient time 
for photographing this star is as soon after sunset as 
possible, when it is sufficiently dark. 

As I have to go down 400 feet to get home, I prefer 
not to leave the observatory if the early evening is 
going to be fine. 

On doubtful afternoons, therefore, I have studied 
the cloudlets, picking out the smallest and watching 
its behaviour. I have found that, in nearly every 
case, the waning cloudlet has given me for the next 
few hours clear weather. On the other hand, when 
the cloudlet increased in size I was nearly always 
doomed to a cloudy evening. 
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I have found, therefore, that this method is very 
successful at about the time of sunset, but have made 
no observations at other times of the day to test its 
va|ue then. It has been most useful to me and saved 
me a great amount of unnecessary exertion. 

William J S. Lockyer. 

Norman Lockyer Observatory, 

Salcombe Hill, Sid mouth, Devon. 


On a New Porphyrin. 

Chlorocruorin is the name given m 1867 by Sir 
Ray Lankester to a pigment, red m concentrated 
solution, green dilute, dissolved in the blood plasma 
Of Serpuhd, Sabelhd and Chlorhaemid polychacte 
worms. It has been shown (Fox, Proc . Roy, Soc , in 
the press) that the chlorocruorin molecule is con¬ 
structed on the same model as that of haemoglobin. 
Oxy- and reduced chlorocruonn resemble oxy- and 
reduced haemoglobin spectroscopically, with the 
corresponding bands moved to the red in the case of 
chlorocruonn. In a like manner, the denvatives of 
chlorocruorin which correspond to haemochromogen, 
haematin and haematoporpnynn resemble these sub¬ 
stances, with the same shift of the bands to the red. 

There exists a family 
of pigments related to 
haemoglobin. These are 
cytochrome, a complex 
of haemochromogens pre¬ 
sent in most animal and 
many plant cells (Keihn, 

Proc. Roy. Soc , B, vol. 98, 

1925, P- 312) ; helioco- 
rubm, a haemochromogen 
in the gut of snails ; and 
actiniohaematm, m sea- 
anemones Now, haemo¬ 
globin, part of the cyto¬ 
chrome complex, helio- 
corubin, and actiniohae- 
matua all contain one and 
the same hasmatmnucleus 
(Anson and Mirsky, Joum . 

Physiol , vol. 60,1925, p 161), Chlorocruonn, however, 
resembles hemoglobin more closely in structure than 
do the other members of the haemoglobin family 
which have just been referred to Nevertheless, 
chlorocruorin does not contain the same haematin 
nucleus as these other pigments (Fox, loc . cit.) The 
reason for the difference existing between the haematin 
of haemoglobin and that of chlorocruorin is that, 
whereas both contain iron, the former haematin has 
a different porphyrin from the latter. 

This can be shown by treating both by Nencki's 
procedure for the preparation of haematoporphynn. 1 
Diluted Spirograpms blood was extracted with acetic 
add (i part) plus ether (3 parts). The acetic add 
was washed out with water, and the remaining ether 
solution of <&lorocraorofa0ematin was evaporated to 
dryness. The residue (with some sodium sulphite, 
to prevent oxidation of the porphyrin) was dissolved 
in hydrobromic-acetic acid. The porphyrin was 
driven by sodium acetate into ether and then taken 
bade into hydrochloric add (1 part HC 1 plus 2 parts 
water), Haematoporphyrin for comparison was pre¬ 
pared from hsetnin with hydrobromic-acetic acid, The 
axes of the bands of the two porphyrins (both in HC 1 , 
1 in 3) measured with Hartndge's reversion spectro¬ 
meter {Joum . Pkysiol. t vol. 44, 1912, p. i, and vol. 37, 
* 932 , p, 47) were as follows ; 

Nencki's hamatoporphyrin * * 593 549 

X^^oaruoroporfmynn (Nencki's 

method). 553 

^ Mr* ft. HM, of Ih* Biochemical Laboratory, Cambridge, 
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H. Fischer and O, Schuram (Zext, Physiol. Qh., 
numerous publications in recent years) have added 
much to our knowledge of porphyrins. They show 
that porphyrins fall into two groups. 

Group I. comprises porphyrins insoluble in chloro¬ 
form. It contains (r) Coproporphynn, extracted 
from human fasces and from yeast by ether-acetic acid, 
and (2) Uroporphyrin, found in pathological urine. 
Coproporphynn is the porphyrin derived from a 
part of cytochrome (Keihn, loc, at ) Cytochrome is 
present in relatively considerable amounts in yeast 
and in bacteria. Cytochrome (in yeast) gives m 
addition aoorphyim of Group II. 

Group II is formed by porphynns soluble in chloro¬ 
form and having the bands to the red of those of 
Group I. It contains (1) the poiphynn prepared from 
reduced haemoglobin in whole blood by the action of 
HC1 (Laidlaw, Joum . Physiol,, vol. 31, 1904, p. 467) ; 
(2) Kammerer's porphynn, extracted from putrefying 
blood by ether-acetic , (3) Papendieck's porphyrin, 
obtainable from faeces after a meat meal; and (4) 
Ooporphyrin, extracted by HC1 from egg-shells 
The following table shows the wave-lengths of the 
band-axes of the principal of these prophynns 


Porphyrin 

Reference 

Axrs of Bands in ^ 

In Hth<*r 

In 21 per cent. 
HC 1 

Group I 

Coproporphynn 

Ditto 

Fischer and Schneller, 
7 P C , vol 130 
Schumm, 7 PC , vol 
136 

624 571 528 499 

623 5<>9 526 495 

594 553 

593 55° 

Group II 

Laidlaw’s porphynn 

Kammerer's porphynn . 

Ooporphyrin . ' 

Schumm, 7 PC , vol 
132 

Fischer and Schneller, 
7 PC , vol 1 30 
Fischer and K6gl, 
7 PC , vol 131 

<*31 375 535 502 

<>33 575 533 498 

631 581 537 502 | 

602 557 

602 557 

<*>3 557 


I next submitted chlorocruonn to a modification 
of Laidlaw's procedure for porphyrin preparation. 
Spirographis blood was treated with acetic-ether. 
The resulting chlorocruorohaematin was taken into 
sodium carbonate solution and reduced with hydro- 
sulphite. In a current of carbon dioxide, concen¬ 
trated hydrochloric acid was then added. For com¬ 
parison (1) the porphyrin from hsemin was prepared 
by a similar modification of Laidlaw’s method, and 
(2) ooporphyrin was extracted from egg-shells with 
hydrochloric acid. The measurements of the bands 
with Hartndge’s spectrometer are given below : 



Axes of Bands in w. 

In Ether 

In c part cone. 
HCl + a ports 
Water 

Porphyrin from\ 
haemin J 

Ooporphyrin 
Poiphynn from \ 
chlorocruoro- V 
haematin J 

632 585 536 503 
634 587 536 504 

641 580 553 312 

600 535 

601 556 

359 


It is seen that the bands of the porphyrin from chloro- 
cruonn are situated considerably to the red of those 
of any of the above-mentioned porphyrins. This new 
porphyrin resembles the members of Group II. in 
being soluble in chloroform. 


,BZ 
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If the composition of the porphyrin of chloro- 
cruorin is ascertained, valuable light may be thrown 
on the peculiar metabolic process by which a few 
annelids synthesise chlorocruonn while so many 
animals build up haemoglobin. 

H. Munro Fox, 

Zoological Laboratory, Cambridge, 

December 17 

Blindness of Cave Animals. 

I doubt whether Sir Ray Lankester would main¬ 
tain his theory of the origin of blindness m cave- 
animals, at least m the fishes living in the North 
American limestone caves, if he had carefully con¬ 
sidered the observations on these fishes published by 
Eigenmann and other American zoologists There 
are two points of special significance in relation to 
the question of selection by the escape from the caves 
of individuals with better developed eyes, versus 
direct influence of darkness on the eyes. The first is 
to what degree the actual ontogeny of the eye shows 
recapitulation, the second whether the individuals 
with power of vision would actually swim away from 
the darkness towards the light 

Amblyopsis spelams , the most abundant of the 
blind fishes of the caves of central North America, 
reaches a maximum length of 13 5 cm. It is placed 
in a small family closely allied to the Cypmiodontidse 
This family includes five other species occurring in 
the same or contiguous regions Three of these, 
Chologaster agassiztt, Typhhchthvs subterraneus , and 
Troghchthys roses, also live in subterranean streams 
in total darkness Two of them, Chologaster cornutus 
and C. papilhferus, live exclusively m streams and 
swamps on the surface of the earth 

If we consider the eye of Amblyopsis as the example 
of the subterranean species which has been most 
thoroughly examined, the organ is visible as a minute 
black spot on each side in specimens 35 mm long 
Microscopically examined, it is very degenerate 
The lens is very small and displaced, or entirely 
absent. The vitreous humour has disappeared, the 
remnants of the retina form an irregular mass in the 
cavity of the eye, the optic nerve can be recognised 
where it leaves the eye but cannot be traced to the 
brain After the mature stage of the fish the eye 
undergoes further progressive degeneration. 

With regard to recapitulation, the lens and optic 
vesicle develop in the embryo at the normal stage 
and in the normal manner, but soon begin to degener¬ 
ate. The optic nerve also develops normally m the 
embryo. Defects due to* mutation do not usually 
follow a normal initial development 

In Chologaster agassmi, which is also completely 
subterranean, the eye is normal in structure, and 
functional, but reduced in size. The fact that there 
are two other species of the same genus which live in 
daylight shows that this one cannot have been con¬ 
fined to darkness so long as the subterranean genera 
in which the eyes are degenerate and vestigial, If 
Sir Ray Lankester’9 theory were true, C. agassizn 
would not be m darkness at all but would have found 
its way out to the light But it is probable that the 
instinct of all the species of Chologaster is not to 
seek the light but to avoid it, Eigenmann actually 
observed this in C. papilhferus , which is found under 
stones m the " springs 11 or small streams of south¬ 
western Illinois : the fish are negatively heliotropic, 
or photophobic. He found that this was equally 
true of Amblyopsis and Typhlichthys, which, not¬ 
withstanding their blindness, have retained the habit 
of hiding under stones and the ledges of rocks. In 
Chologaster there is evidence that the reduction of 
the eye has commenced m association with its photo- 
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f hobic habits without confinement to total darkness, 
n a specimen of Zygonectes, one of the Cyprino- 
dontidae, 38 mm in total length, the eye was 2 mm. 
in diameter. In Chologaster papilliferUs $ 32 mm. in 
total length, the diameter 01 the eye was o 83 mm. 
In C comutus , 32 mm. in total length, diameter of 
eye 0*96 mm. In C agassizn, the subterranean 
species, 39 mm. in total length, diameter of eye 
o 72 mm 

Lastly, it may be mentioned that in Typhlogobius 
califormensxs, the eyes in the adult are minute and 
degenerate and almost if not quite insensitive to 
light This fish lives m holes under stones, which it 
never quits. It can scarcely be maintained that it 
remains m dark holes because defects in vision make 
it unable to find its way out, especially as m the 
young state its eyes are visible and apparently 
functional. J. T. Cunningham. 

East LOndon College, 

December 12 


Heterochromosomes and Polyploidy. 

During recent cytological investigations in the 
Salicaceae, undertaken to demonstrate the presence 
or absence of sex- or heterochromosomes in certain 
species of Salix, I have discovered such chromosomes 
in the males of Salix luetda Muhl , S aunta L , 
S. ctnerea L , and 5 Andersontana Stn Of these 
species, 5 . lucida , an American form, belongs to the 
section Pentandrae of the supersection Pleiandrse, S. 
aunta and S ctnerea to the Capreae group of the 
Diandra?, and S Andersontana to the Phyhcifoliae of 
the same supersection , all are, of course, dioecious 
Of the polyploid series developed in Salix, 5 luetda, 
S aunta and 5 . ctnerea are* tetraploids, and 5 . 
Andersontana liexaploid 

In the case of S, luetda , the heterochromosomes 
are easily discernible both in profile views of the 
heterotypical spindle m pollen mother cells and also 
m diakinetic figures On the contrary, owing to the 
intimate relations between the paired chromosomes 
during diakinesis m S aunta, S. ctnerea and 5 . 
Andersontana , they are not so readily recognisable at 
that stage in those species but stand out very clearly 
in heterotype metaphase side views. 

In all four species, the larger member of the pair 
is more or less broadly (and occasionally obliquely) 
pear-shaped whilst the smaller is spherical; they ho 
on the periphery of the equatorial plate 

Although the mere demonstration of heterochromo- 
somes in these species is in itself important, of even 
greater value is the light thrown on the development 
of polyploid senes m plant genera. No matter what 
explanations are given of the origin of tetraploid 
species they all amount to the same in the end * whether 
wc invoke chromosome division in the fertilised egg 
followed by a suspended mitosis, or any of the other 
theoretical explanations now current, m all there is 
implied a duplication of chromosome complement. 
Therefore, in dioecious plants possessing heterochromo¬ 
somes , amongst the chromosomes so duplicated should 
be those chromosomes themselves, so that in the 
heterotype division of tetraploid species we ought to 
be able to detect two pairs of heterochromosomes 
and in hexaploids three pairs. However, careful 
examination has shown that in diploid, tetraploid 
and hexaploid alike only one pair is present. Hence r 
the problem of polyploid senes in the Salicee, and 
presumably in other genera, cannot have the simple 
solutions previously propounded, and the whole matter 
is thrown open for further consideration. 

J. W. HasLqp Harrison. 
Armstrong College, Newcastle-upon-Tyne, 
December 21. 
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Coal Conservation and the Gas Industry. 1 

By Prof. J. W. Cobb, C.B.E., The University, Leeds. 


N OTHING has contributed more to the material 
advancement of civilised man from the state 
of his primitive ancestors than the utilisation of fuel 
for the production of light, heat, and power. Primitive 
man depended on the solar hear available from day to 
day, and his life was circumscribed accordingly. In 
temperate zones like our own, the sun’s rays are too 
feeble and uncertain to enable us to obtain from them 
by direct means any considerable quantity of useful 
power, though in certain sunny regions, such as Egypt 
and California, it has been attempted. Even there, 
the amount and the cost of the plant for the production 
of the unit of power was excessive when compared 
with methods based on the use of fuel. 

Vegetation, however, is capable of absorbing and 
storing up the radiant energy of the sun in the forma- 
tion of organic compounds, which the plant is able to 
build up from carbon dioxide and water. In this way 
enormous quantities of fuel have been and are produced, 
by the combustion of which we are able to utilise 
indirectly the radiant energy of the sun absorbed 
by the plant in Us synthetic processes. Man is, 
however, too impatient now to provide his fuel 
supplies by tree culture from one century to another, 
even were the necessary land available, while similar 
reasons rule out the cultivation of annual fuel crops 
in a crowded country such as Britain, where food crops 
must take precedence. 

In default of fuel cultivation, we are compelled to 
rely on the accumulated store of fossilised vegetation 
in one or other of Us existing forms If we examine a 
table (below) showing the composition of dry, ashless 



Carbon 

Hydiogcn 

Oxyffen and 
Nitrogen 

Cellulose (C a H 10 O 5 ) 

44*5 

b 2 

49-5 

Wood . 

50-0 

b'O 

44*o 

Peat substance 

50-64 

4 - 5-68 

28-44 

Lignites 

bo -70 

50 

20-35 

Bituminous coals . 

75“90 

4-5-.V5 

5*5-15*0 

Anthracites . 

90-95 

2-4 

5 


fuels, we see that the individual analyses show a 
gradual concentration of carbon at the expense of 
hydrogen and oxygen, so that we pass over from a 
substance such as dry wood or cellulose (a principal 
plant constituent) containing less than 50 per cent, of 
carbon to coals containing 80-90 per cent, and even 
more when anthracitic—a process which has been 
imitated in the laboratory, particularly in the experi¬ 
ments of Bergius. Accompanying this concentration 
of carbon is the production of a substance in which 
the heat energy is more concentrated, in fact a higher 
grade and more useful fuel. Thus x lb, of coal on 
completed combustion develops about double the 
amount of heat obtainable from 1 lb. of wood or 
cellulose, and this increases the difficulty of baaing our 
fuel supplies on “ fuel crops.” The position is made 
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worse by the fact that wood, even when air dried, 
contains 15-20 per cent, of moisture, and the heating 
value is correspondingly lessened. 

In peat the concentration of carbon has begun, but 
the peat when freshly cut contains 80-90 per cent, of 
water—as much water as milk—and to make it useful 
as a fuel the moisture content has to be reduced to‘ 
about 25 per cent. The bulkiness of peat, the problem 
of drying it, and its low heating value when dry, limit 
its value as a fuel greatly. A high nitrogen content 
is a point in its favour when conditions allow recovery 
of by-products. 

Lignite is a more concentrated fuel than peat, but 
its moisture content may still reach 40-60 per cent. 
Its heating value remains low, but by drying, briquet¬ 
ting, and by carbonisation this fuel caYi often be turned 
to good account. It occurs usually at or near the 
surface and is won by mechanical excavation rather 
than underground mining. It is available, therefore, 
at the pit at a very low cost, and much of the German 
electric power supply is based on lignite. Abundant 
deposits occur and are being developed in Canada and 
Australia, but in Britain supplies are negligible 

The net result of this survey is to show that we in 
Great Britain are dependent almost exclusively on 
coal—a fossil fuel, a wasting asset—for the possibility 
of many manufacturing activities and amenities of life. 
The known deposits of coal m this country will suffice 
to meet the present rate of consumption for a long time, 
and improved mining technique has made available 
coal which a generation ago would have been thought 
unworkable. On the other hand, the cost of coal has 
increased, and coal forms a large part of the cost of 
producing some manufactured products such as iron 
and steel, on which in turn the engineering industry 
depends As compared with other countries we shall, 
therefore, be at a disadvantage as soon as coal becomes 
difficult or expensive to get, even though we can get 
it at a price. Another consideration is the tendency 
to substitute mechanical appliances for hand labour, 
which tends to increase the consumption of coal, unless 
the efficiency of its utilisation can be correspondingly 
increased 

In considering the complete utilisation of coal, one 
must not overlook its potentialities as a source of 
chemical products. In the plant we have not only a 
cellulosic skeleton but also juices and spores containing 
resinous substances, and their degradation products form 
the two main types of components found in coal. It 
is the resinous bodies which cause many coals to fuse 
on heating and to evolve much gas, burning with a 
luminous smoky flame. It is owing to the absence of 
such components that anthracites bum smokelessly. 

Coal when consumed in an ordinary grate goes 
through two stages. In the first is evolved the volatile 
matter, which if cooled and collected is found to consist 
of gas, a sticky, oily liquid, tar, and a watery am- 
moniacal liquor. The porous solid Tesidue, consisting 
mainly of “ fixed ” carbon with the ash ofthe coal, is 
known as* coke. 

The second stage of burning coal consists*in the 
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combination with oxygen of the air of both the volatile 
matter and the fixed carbon of the coke. In the 
domestic fire it is attempted to carry both processes on 
together, This has a certain advantage of simplicity 
but is unsatisfactory in other respects. Smoke cannot 
be avoided, especially when fresh coal is added to the 
fire, for the two stages of combustion can scarcely be 
kept in step, and incompletely burned tarry matter 
escapes up the chimney producing smoke. Such fires 
have a low efficiency. Only 20-25 P er cent, of the heat 
of the coal is radiated into the room, while attendance 
to a fire involves labour and dirt. 

The use of electricity instead, generated from the 
coal, has obvious attractions, but however efficiently 
it may be applied m the home, it must always be 
remembered that it carries on an average 10 per cent, 
and at best 20 per cent, only of the original heat of the 
coal. This 80-90 per cent, initial loss is too severe 
a handicap and entails an enormous waste of heat, 
though not apparent to the consumer. It seems to 
debar the use of electricity as a general domestic fuel. 

An effective and logical remedy widely applicable 
consists in the initial carbonisation of the coal whereby 
the volatile matter is separated from the fixed carbon, 
as is done in the gas-works. In this way the coal can 
be resolved into a solid fuel— coke—a liquid fuel—tar 
(and motor spirit)—and a dean gas, all of which can 
be burned smokelessly and for most purposes more 
efficiently than coal. (The tar, though capable of 
serving as a fuel, has actually a greater value as a 
source of chemical products) At the same time 
ammonia is recovered from the coal. This process of 
carbonisation, as carried out daily in the gas-works, 
does not waste the heat of the coal. The table below 
shows the fate of the heat units in the original coal after 
being subjected to carbonisation. The figures show 
the results of a year’s working of a typical gas-works, 
not of the most modern type. 

Carbonising Gas Coal tn horizontal Retorts, 

Heat of combustion of coal . . 100 -o 

Heat content. 

Gas ...... 22*5 

Coke sold ..... 48-3 

Tar ...... 6*0 

76*8 

Heat used and lost in manufacture , 23-2 

ioo-o 

The heat units in the total coke made would be 
higher than the 48*3 per cent, shown, but some of the 
coke has been used for heating the retorts. Altogether, 
23*2 per cent, of the heat of the coal has been used 
and lost in the process, leaving 76*8 per cent, in the 
products of carbonisation. This figure is termed the 
thermal efficiency of carbonisation. With more modem 
plant 80 per cent, would be a more representative figure. 
It is interesting to inquire what advantage is gained 
by carbonisation to compensate for the thermal and 
monetary cost of the process. From the watery 
product—amrnoniacal liquor—is readily obtained am¬ 
monium sulphate, a valuable nitrogenous fertiliser. 
The tar is the raw material of a great industry. By 
suitable treatment it furnishes benzene and toluene, 
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which were found so indispensable as the basis of 
.manufacture of high explosives. From them and 
other tar constituents are derived numerous colour¬ 
ing matters, drugs, and disinfectants. The lighter 
tar fractions gam increasing importance as motor 
spirit, and the heavier constituents as a material for 
the construction of roads suited to the demands of 
modem traffic. Certain creosote oil fractions are valu¬ 
able as preservatives of timber, or alternatively may be 
employed for the propulsion of ships. Coal-tar forms 
at present our most valuable source of home-produced 
liquid fuel, and its national importance needs no 
further emphasis. Clearly there is a considerable 
creation of value as a result of transforming the resinous 
constituents of coal into tar instead of allowing them 
to make smoke in the open grate. 

Let us now consider the gas. Here reference must 
again be made to thermal efficiency, because it is 
so important in this connexion. The open fire is 
the most favoured method of heating rooms in our 
houses, and is, in my opinion, likely to remain so, 
whatever fuel may emerge in time as being the most 
satisfactory for burning m it. The peculiar value of 
radiant heat as thrown out from a fire has been appreci¬ 
ated by generations of our countrymen, and recent 
physiological work has shown that this peculiar ex¬ 
cellence was by no means imaginary, but had a sound 
scientific foundation. But when we use raw coal in 
an open fire, we pay a big price—too big a price in 
many ways-Afor its cheery blazed 

The inefficiency of the coal fire is best seen when 
one compares it with the gas fire. For every 100 heat 
units supplied to a modem gas fire, practically half is 
radiated into the room, while with a coal fire the radi¬ 
ated heat is less than a quarter of that supplied in the 
coal. In both these cases there is, of course, a pro¬ 
portion of heat* which goes up the chimney. With the 
coal fire it is inordinately large, but with the gas fire 
it is reasonable in amount, about one-third of the 
total. I say it is reasonable in amount because a 
certain quantity of heat going into the chimney does 
perform a useful function in ventilating .a room ; and 
as the ventilating function of the open fire is probably 
as important as its heating function, a certain amount 
of heat may very well be devoted to this purpose. 
The trouble with the coal fire is that the proportion 
used in this way is much too large, wasting fuel, and 
over-ventilating the room to the extent of creating 
draughts. The gas fire is economical in the way in 
which it utilises the heat units brought by the gas for 
the combined purpose of heating and ventilating, which 
it does in an economical and practically convenient 
manner. It is sometimes said in extenuation of the 
very low thermal efficiency of electrical generation that 
the efficiency of an electrical heating appliance can be 
taken as 100 per cent. But plainly this can only be 
the case if no air goes into the chimney hot enough to 
produce the ventilation which is so essential, and in 
that case an auxiliary ventilating appliance must or 
should be provided, with additional cost. 

This high efficiency of gas for room heating is typical 
of what it can do in many other uses, because it u so 
subject to simple and exact control that apparatus can 
be designed for burning gas of a much more refined 
and scientific construction than can be contemplated 
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for the burning of coal. Moreover, not only is gas 
dean in the ordinary sense, but it also has been purified 
from nearly all its sulphur compounds at the gas-works, 
while it has to be remembered that every ton of raw 
coal which is burned in even the most modem steam¬ 
raising plant of a factory or electrical generating 
station turns out about half a hundredweight of sul¬ 
phurous acids into the atmosphere. In this respect 
gas is superior not only to raw coal, but also to the smoke¬ 
less solid fuels. 

Nor is it to be forgotten in these days, when the 
electric motor has rightly come to occupy such a 
strong position for the provision of power, that the 
ga3-engine is thermally more efficient than any other 
type of prime mover in common use, and that Sir 
Dugald Clerk has expressed the opinion only recently 
that, where a small isolated unit of power is required, 
a gas-engine using town gas is still the most economical 
plant available from both the thermal and the monetary 
points of view. 

The solid smokeless fuel, or coke, resulting from 
carbonisation, is a subject to which the public atten¬ 
tion has been very much directed lately by numerous 
utterances—aesthetic, hygienic, scientific, technical, and 
political—displaying very varying degrees of competence 
and impartiality. It may, however, be taken as agreed 
that for those domestic purposes where solid fuel 
continues for any reason to be used, it should be of 
the smokeless kind. There is no chance of our attain¬ 
ing the ideal of the smokeless city until that principle is 
applied 

The coke produced by the ordinary gas-works process 
is a form of solid smokeless fuel which is at the present 
time produced in large quantities. Other methods 
have been suggested and are being tried which have 
been grouped under the heading of low-temperature 
carbonisation. 

Now it is to be remembered that in the earlier days 
of the gas industry, gas was made in iron retorts, which 
meant that of necessity lower temperatures were em¬ 
ployed than are in common use to-day. The plain 
fact is that the development of the gas industry has 
proceeded in the direction of making more gas from 
the coal; and there is a sound reason for this, because 
every heat unit secured after the transformation of the 
carbonisation process in the form of gas is, from every 
point of view, thermal or monetary, worth so very 
much more than a heat unit in coal, and this apprecia¬ 
tion in value is so much greater in the gas than it is in 
the tar or the coke. 

The changes in gas practice have been in the direction 
of using higher temperatures, or even of gasifying some 
of the coke either in the gas retorts or in separate 
generators. The reversion to low-temperature car¬ 
bonisation is not easy to justify. The carbonisation 
process has to be considered as a whole, as one yielding 
four main products—gas, tar, ammonia, ana coke. 
Merely lowering the temperature gives very much less 
gas—say, about half. More tar is produced, not of a 
kind containing benzene or toluene, and more difficult 
to refine, but probably yielding more motor spirit. 
The ammonia yield is smaller. The coke is softer, 
easier of ignition than ordinary gas coke, and bums 
with more flame, but is more liable to crumble in 
matmficture*and transport. 
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To counterbalance the loss of the high gas yield does 
appear to be an exceedingly difficult problem, as is 
now coming to be realised. I am far from saying that 
it is insoluble, but it would appear to necessitate either 
obtaining a very high order of value in the by-products, 
or of evolving some process of carbonisation very much hJ 
less costly than has hitherto been used; and neither 
of these is the easy thing to do which optimistic 
utterances would suggest. 

The production of smokeless solid fuel, however, is* 
not necessarily bound up with low-temperature car¬ 
bonisation Low temperature is only one of the factors 
involved. The transmission of heat through coal 
during coking, the physical and chemical changes 
which occur, and the extent to which the carbonisation 
process can be speeded up and modified by proper 
preparation of the coal, all require exploration. The 
gas industry is becoming increasingly alive to the possi¬ 
bilities in this direction, to the necessity for thorough 
and systematic examination of all the factors operating 
in the carbonisation process, and an investigation of 
what can be done, for example, by proper preparation 
of the coal, which may involve washing, grinding, 
blending, and briquetting, or even the addition of some 
inorganic constituent, because, strange though it may 
seem, the presence of some of the ash constituents, 
such as oxide of iron, lias been shown to exercise 
a marked influence on the coking process and the 
nature of the coke produced. The further control of 
the quality of coke and its supply in a form which is 
not crumbly, but easily ignited, burning cheerfully 
and not leaving too much ash, is one of the most 
interesting things with which the gas industry is now 
occupied. 

I may, however, at this point indicate that un¬ 
doubtedly the best utilisation of smokeless solid fuel 
will also be greatly helped by a more careful study of 
the best construction of grate for burning it, since the 
grate as at present used has been evolved for the burn¬ 
ing of raw coal, the requirements of which are somewhat 
different. There is little doubt that, if the house grate 
of to-day was slightly, but suitably, modified in con¬ 
struction, quite a hard coke would bum well m it. As 
regards the efficiency obtainable from coke, all the tests 
made by Dr. Margaret Fishenden, on behalf of the 
Fuel Research Board, indicate that it is appreciably 
higher than that obtainable from raw coal (which is 
all to the good), though nothing like so high as that 
obtainable from a gas fire 

Enough has now been said to indicate clearly that, 
apart from other considerations such as those of 
cleanliness and hygiene, the gas industry is entitled to 
put forward the daim that, on the basis of thermal 
efficiency alone, its methods of dealing with our coal 
supplies represent the highest order of actual achieve¬ 
ment in the present. What it may be able to do in 
the future it is not possible for any one of us to foresee. 
Its problems become more interesting every day, 
necessarily more complicated, and make more demands 
upon those engaged in it. But the position of the gas 
industry is scientifically sound ; and by systematic and 
patient research and trained intelligence applying the 
results of. research to technical and commercial de¬ 
velopments, that position can be made even more 
assured. 
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Cosmic Rays. 

By C. S. Wright. 


T HE recent address by Prof. Millikan, printed in 
Natote of December 5, together with the 
popular statements in the daily press, have directed 
attention onre more to certain geophysical problems 
which have received scant attention lately from 
British investigators Details of Millikan’s observa¬ 
tions on the top of Mount Whitney are still lacking, 
but it seems clear that another phase in the investi¬ 
gation may now be regarded as terminated 

The first phase of the investigation opened with the 
discovery m 1901, independently by C T. R. Wilson 
and Geitel, that within a closed vessel there was a con¬ 
tinuous production of gaseous ions which rendered the 
contained gas conducting to a minute extent This 
observation was followed by the discovery, by Els ter 
and Geitel, of the existence of radioactive products in 
the atmosphere which might be responsible for some 
part at least of the conductivity observed Observa¬ 
tions of the radioactivity of the air or, more correctly, 
measurements of the ionisation due to the active 
products collected on a negatively charged wire, led to 
the certainty that the products were due to the dis¬ 
integration of radioactive emanations derived from the 
soil, springs, etc A systematic investigation of the 
various types of rock by the present Lord Rcayleigh 
soon yielded representative figures for their radium 
content, but it was not until 1908 that an accurate 
value for the mean radium content of the air near the 
ground (about 10 ~ lfl gm. per c c.) was available as the 
result of the work of Eve, Satterly, and Ashman. 
These efforts made it dear that the radioactivity of 
earth, air, and—to a minute extent—water, must all 
be regarded as possible contributors to the ionisation 
in closed vessels. 

In the meantime another plan of attack was developed 
in Canada in 1902 by Rutherford and Cooke, and 
McLennan and Burton, followed by Wright and others. 
This attack was directed towards localising the source 
of the penetrating radiation and determining its 
hardness or penetrability. Screens of lead were used 
by the first-named investigators, while McLennan and 
Burton, having found that the local watef supply was 
free from radioactive impurity, surrounded their 
vessel with layers of water up to 60 cm. thick. Both 
experiments were successful in reducing the ionisation 
by about 30 per cent, Rutherford and Cooke increased 
the amount of lead m their screens to a total weight of 
5 tons, but no greater decrease was observed than with 
a screen thickness of 3 cm. It was also found that the 
radiation in the basement of the laboratory in Montreal 
apparently came equally from all directions. In the 
attempt to reduce the ionisation further, and in the 
hope of localising its sources, Wright was driven in 1908 
to undertake field observations over the surface of 
Lake Ontario, on frozen lakes, and in a deep tunnel at 
Niagara Falls. These experiments showed a notable 
reduction over the water and ice, but no reduction in 
the tunnel, and enabled an estimate to be made for the 
contribution of the earth to the measured ionisation. 
Though later work has thoroughly confirmed the 
efficacy of the water and ice-screens, an observation 
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on the University tower at Toronto conflicted with 
observations by von Bergwitz, McLennan and Macallum, 
and Wulf, all of whom found a decreased ionisation 
at a height above the earth. This discrepancy may 
have been due to a local concentration of radioactive 
material at the place of observation. 

In the interval a further line of attack had been opened 
by the discovery of a daily variation in the penetrating 
radiation by Campbell and Wood (1907), Strong, and 
Wulf, though these observations were flatly contra¬ 
dicted by those of Gockel, Wnght, and Cline. This 
contradiction was later recognised as due to local varia¬ 
tions in the relative importance of the different sources 
of ionisation It was indeed not until 1909 that the 
relative importance of these various sources was realised 
with any certainty, and particularly the part played by 
that source which was chiefly responsible for the local 
daily variation in the penetrating radiation. This 
source was a surface deposit of radioactive materials 
derived from the air and resulting from radioactive 
emanations coming from the soil. These active 
materials are continually being deposited on the earth’s 
surface at a rate dependent both on the varying value 
of the earth’s potential field and upon the amount of 
active material in the atmosphere, while the normal 
rates of decay of the radioactive substances while in 
the air and on the ground set a limit to their accumu¬ 
lation. 

This phase of the investigation may be regarded as 
closing with the determination in 1910 by Simpson 
and Wright, during the course of Capt Scott’s last 
Antarctic expedition, of the contribution to the ionisa¬ 
tion by the radioactive surface deposit on the ship 
after immersion in land-derived breezes of measured 
radioactivity. The slow rate of decay of the ionisation, 
after the return to normal sea conditions of low-air 
activity, indicated the presence of thorium as well as 
radium products on the ship’s structure. The absence 
of a daily variation during the voyage was clearly due 
to the continuous low activity of the ocean breezes. 

These data, and those obtained by many others on 
land, showed that the chief recognised sources of pene¬ 
trating radiation were the active surface deposit, 
radioactive substances in the earth, and active products 
denved from emanations which might enter the ionisa¬ 
tion vessel if steps were not taken to exclude them. 
The effect of radioactive materials in sea-water, or ice, 
beneath, and in the atmosphere round and above, the 
place of observation were recognised as inappreciable. 
Even under the most favourable conditions, however, 
there remained still an ionisation about half as great as 
the minimum land value, and the source of this residual 
ionisation was still unknown at this date. Possibly the 
view that the residual effect was due to a slight radio¬ 
activity of all materials was the most popular one* 
One of the earliest investigations had, in fact, arisen 
from the discovery of lead as the end-product of the 
radium transformations, which led McLennan and 
others to the observation that the substance of the 
ionisation chamber, e.g. lead, may contribute notably 
to the conductivity. Though some samples of lead 
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were clearly radioactive, no definite conclusion was 
reached on the question whether all substances were 
radioactive in some degree, or whether the differences 
with different metals were due to a secondary radiation 
from the walls of the container. 

The second phase of the investigation may be said 
to commence with the initiation of measurements in 
balloons by Gockel and later by Hess, who established 
the fact that, during an ascent, there was first a 
decrease, and later an increase, in the measured 
ionisation. To explain this increase, Hess assumed 
the existence of a “ sehr durchdringende Strahlung 
ausserterrestrischen Ursprungs/' which was responsible 
even for a portion of the ionisation at sea-level. A 
similar increase with height was observed in balloon 
ascents over the sea This work was continued by 
Kohlhorster during 1913 and 1914, with improved 
apparatus, the balloons ascending in one case to a 
height of 9 km , and an attempt was made to calculate 
the absorption coefficient of the radiation from the 
relation between height and ionisation. These results 
indicated, on the assumption that the radiation was 
directed vertically downward, that the hardness of 
these rays was about six times as great as the hardest 
known y-rays Radiation of this hardness would be 
able to penetrate through the atmosphere to sea-level 
in measurable amount These results were confirmed 
by numerous German observations made on mountain 
tops. Kohlhorster, 1 in his 1923 paper, calculated the 
absorption coefficient of the cosmic rays from the later 
balloon observations and from screening experiments 
in water and in glacier icc. The absorption coefficients 
so obtained showed considerable consistency, and the 
average value was given as /x( water) = 2*5 x io _8 ,z e. the 
rays were found to be more penetrating even than the 
first upper-air observations showed. This absorption 
coefficient compares with n (water) = 3-9 x ro 2 and 
3*3 x 10 “ 8 for the hard y-rays of radium C and thorium D. 

In the same paper, Kohlhorster discusses the source 
of the cosmic rays in the light of a variation observed by 
him during the day in a glacier crevasse, and even under 
4*5 metres of glacier ice. He tentatively ascribed the 
variations to the changing orientation of the crevasse 
with respect to sources in the neighbourhood of the 
Milky Way. In fact, the tentative conclusion was in 
favour of an origin such as the red giant stars or 
nebulte. 

In the absence of detailed results, the observations 
of Millikan seem to confirm and also to extend those of 
Kohlhorster, though there is one point at least on 
which there is some disagreement. In addition to 
giving a new figure for the absorption coefficient— 
fx (water)»i*8x 10 corresponding to a greater hard¬ 
ness even than was thought, Millikan adds that the rays 
extend throughout a spectral region from 0*0004 A.U. 
to 0-00067 A.U., and that the secondary rays from the 
cosmic radiation show the Compton effect. From the 
wording of Prof. Millikan’s address it seems that he has 
measured the difference in wave-length between the 
primary and secondary scattered rays. He states that 
the cosmic rays come into the earth with equal intensity 
at all hours of the day and with practically the same 
intensity in all directions. It is this conclusion which 
appears to be in disagreement with Kohlhorster’s 
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results, though it is true that the daily variation 
observed by the latter was not pronounced. 

The minimum wave-length of the cosmic radiation 
quoted by Millikan is only that of the hardest 
known y-rays of radioactive type, the wave-length 
being in fact of the order of the distance over which 
the positive charge of the atomic nucleus behaves as ii 
it were a point charge. It is therefore difficult, as 
Millikan points out, to escape the conclusion that the 
rays arise from transformations actually in the nuclei 
of atoms. As to the origin of the cosmic rays, it is 
difficult to consider the possibility of their initiation 
except in certain portions of space where the existence 
of atoms stripped of all their electrons may be sus¬ 
pected, and w here absorption of the rays near the source 
will not be excessive Some such considerations doubt¬ 
less led Nemst to the view that the origin of the very pene¬ 
trating radiation might he in the nebulae of low density. 

The scattered radiation will, by virtue of the Compton 
effect noted by Millikan, bridge the gap between the 
cosmic rays and the gamma-rays from radioactive 
substances, but unless a method of producing these 
rays in the laboratory can be developed, the only 
possibility of experimenting effectively with them will 
be by observations at high altitudes Lest it should be 
thought that these rays might fulfil the function of the 
" ultra-X ” rays which Perrin has postulated as the 
possible cause of radioactive transformations, it is well 
to point out that early measurements of the ionisation 
in closed vessels in tunnels and in deep caves gave values 
which were sometimes as large as those made on the earth's 
surlac e above As these results could only have been due 
to radioactivity of the rock forming the cave, it is clear 
that Perrin’s postulate is not m any way rendered more 
probable by the existence of rays of the hardness noted. 

While we may consider Millikan’s fine achievement 
as terminating the second phase of the investigation, 
it seems certain that there are other developments to 
follow It is possible that there is still some ionisation 
in closed vessels which is not accounted for, and for 
which a separate cause must be found. The lowest 
values obtained in a metal vessel over the sea correspond 
to the production of about 4 pairs of 10ns per c.c. 
per sec. Of this number, between one and two pairs 
seem to be due, directly and indirectly, to the cosmic 
rays. According to Kohlhorster the ionisation is 
greater by the production of 4, 9, and 17 pairs of ions 
at heights of 3,4, and £ km. above sea-level. A contri¬ 
bution of about 2 pairs may result from the surface 
deposit of radioactive materials on a small ship such as 
the Terra Nova , this being derived originally from land 
sources. An addition of 6 pairs or more is to be 
expected in land observations, in part due to radio¬ 
activity of the soil and in part to additional radioactive 
deposits on neighbouring surfaces. The effect of this 
deposit is equivalent to about 0-5 gm. of radium per 
sq. mile, on the average. The amount of this land 
contribution will of course vary with the site of the 
measurements, and one is probably not far wrong in 
estimating that, on the average, the land effect is due 
about equally to the two sources stated. An excep¬ 
tionally low value of 26 pairs of ions was obtained by 
McLennan and Murray over Lake Ontario, using an 
ionisation chamber of ice, while observations in an ice 
cave on the shores of the Antarctic Continent gave a 
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minimum value of 3 pairs, though too much reliance 
must not be placed on this figure. It is, however, 
known that the air radioactivity in this place is only 
slightly greater than over the ocean. Any residual 
ionisation which has not been accounted for is therefore 
minute in amount. The final results of Prof. Miliikan's 
observations may settle this point, but the very slightest 
trace of radioactive impurity in or on the wails of the 
vessel would cause an ionisation sufficient easily to 
account for any difference. Measurements in a metal 
chamber under varying high pressures is one investi¬ 
gation which would probably give useful information 
on the residual effect, if made in a submerged sub¬ 
marine m order to exclude the cosmic rays. 
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Though the ionisation currents dealt with in work 
on penetrating radiation are small—of the order 
10" 14 to 10 ampere—-the measurements can be 

made with considerable accuracy, so that there is no 
possibility for doubt as to the reality of the existence 
of the cosmic rays. It is, however, a matter for 
regret that laboratory experiments on the properties of 
these rays cannot be carried out effectively in Great 
Britain, since it is only at great altitudes that the 
cosmic rays contribute more than a fraction of the 
total ionisation. The possibility of the discovery of 
a laboratory source of these rays must be regarded as 
remote, though it is unwise to be dogmatic even on 
this point. 


Mineral Production in India. 1 


A MONG the many useful services rendered by the 
Geological Survey of India must be reckoned 
the issue of a Quinquennial Review of the Mineral 
Production, initiated during the directorship of Sir 
Thomas Holland. The first of these reviews appeared 
in 1905 (flee GeoL Surv. India , Vol 32, Part I.), and 
covered the period 1898-1903. Since then, four others 
have been published, the latest, covering the period 
1919-23, being a voluminous and interesting account 
of the progress during the period, contributed by the 
director (E. H. Pascoe) and the senior officers of the 
Survey, including L. L. Fermor, J. Coggin Brown, 
H. C. Jones, C. S. Fox, and W. A. K. Christie. 

The average annual value of the output in India of 
minerals for which trustworthy returns of production 
are available, during the five years 1919-23 inclusive, 
was as follows : 




Coal .... 


. 9,252,649 

Petroleum . 


• 7.036,298 

Gold .... 


. 2,094,323 

Manganese ore 


. 1 , 995 . 34 * 

Salt .... 


948,245 

Lead and lead ore 


, . 881,710 

Silver .... 


642,450 

Mica .... 


633,331 

Saltpetre 


355 . 1*8 

Tm and tin ore 


214,500 

Tungsten ore 


135.845 

Iron ore 


114,956 

Jadestone . 


1 14.329 

Ruby, sapphire and spinel 


. 60,660 

Chromite 


53.764 

Monazite 


29,294 

Copper ore . 


29,053 

Magnesite 


16.334 

Diamonds 


7,262 

Graphite 


26.5 

Total value 

■ 24.615.727 


Of the countries in the British Empire, India stands 
second as regards coal output, being well ahead of the 
Union of South Africa, Canada, and Australia, although 
the output of rather more than twenty-one million 
tons in 1924 amounted to less than 8 per cent, of the 
output of Great Britain. Of the Indian output, more 
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thag 98 per cent, was from Gondwana coalfields, 
including 52 per cent from the Jhana field and 28 
from the Ramganj. The Bokaro field, with 4*7 per 
cent, of the output, is now ahead of the output of the 
Giridih and Singareni fields. It is expected that the 
Bokaro will before many years prove to be one of the 
great coalfields of India. Coal exports during the 
period ranged from a maximum of ij million tons m 
1920 to a minimum of 77,000 tons in 1922. In its 
coal export trade to ports in the Indian Ocean, India 
has to compete with Japan and South Africa, both of 
which countries are regarded as formidable rivals in 
this trade. The employment of by-product ovens in 
coke-making has of late been considerably extended, 
as also has the employment of electrical energy in 
mines for pumping, etc. 

The large increase in annual value of the petroleum 
output from an average of 1,073,604/. during the 
penod 1914-18, to an average of 7,036,298/. for the 
period under review, does not indicate a correspond¬ 
ing increase in the actual output, which averaged 
282,594,121 gallons annually during the former period 
as compared with 299,453,675 during the latter period. 
The large increase in value referred to is attributed 
chiefly to the fact that the value of petroleum during 
the former period was much under-estimated, and 
partly to the high exchange value of the Indian 
currency in 1919 and 1920, during which years there 
was an increased output. The director of the Geo¬ 
logical Survey thinks the chances are that the next 
five years will show a smaller increase of output than 
was shown by the last five years, and possibly even a 
decrease, India still contributes only a very small 
part of the world's supply of petroleum, the output 
for 1923 being only 0-83 per cent* of the world’s 
marketed production. 

The period was one of substantial progress for the 
iron and steel industry in India, which was in a declin¬ 
ing condition at the outset of the quinquennium. In 
spite of this progress, however, a Tariff Board was 
appointed recently to inquire into the question Of 
protection for the steel-making industry. As a result 
of its inquiry the Tariff Board concluded that, without 
some form of protection, the Indian steel industry 
would certainly not develop for many years, and might 
even cease to exist. Following the Board's recom¬ 
mendations, the Legislative Assembly quite recently 
(September 1925) agreed to a grant of a maximum of 
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60 lakhs of rupees to the steel industry up to March 
1927, after which date, when the Protection Act expires, 
the question will be reconsidered. 

India assumed leadership in the production of 
manganese ore so early as 1907, and, after a relapse 
in the years 1912-15, regained it during the War 

? eriod, in spite of much competition from Brazil, 
he report states, however, that discoveries of new 
and valuable deposits of manganese ore seem to have 
ceased, and that the period under review has been 
marked by stability m this section of the mining 
industry, accompanied by gradual development of 
some deposits and exhaustion of others. The average 
annual output of manganese ore for the period was 
624,635 tons, compared with 577,457 tons in 1914-18, 
and 712,797 tons in 1909-13. 

The output of chromite (chromium ore), which had 
increased substantially during the War period, con¬ 
tinued to increase during the period under review, 
the average annual output being 35,000 tons as com¬ 
pared with an average of 23,000 tons for the previous 
quinquennium. The increase was due chiefly to greater 
activity in the chrome mines of Baluchistan 
The output of tungsten ore m Burma, which had 
increased greatly during the War period, having 
reached 4542 tons in 1917, dwindled during the period 
under review to an output of 872 tons in 1923. The 
tin output, on the contrary, showed an increase to 
an average annual of 138 tons (metal) compared with 
an average of 116 tons for the preceding quinquennium. 

The gold-mining industry of India suffered during 
the War period, during which the average production 
was a little less than 587,000 ounces annually. The 
decline m output has continued steadily through the 
period under review, during which the average was 
459^75 ounces. 

Further marked progress is reported in the output 
of the lead-silver-zinc mines at Bawdwin and Namtu 
in Burma. The output of lead extracted from the 
ore at these mines rose steadily from 19,000 tons in 
1919 to 46,000 m 1923, while that of silver increased 
from more than two million ounces in 1919 to about 
five million ounces in 1923* 

India is the leading producer of mica of good quality. 
We learn, moreover, from this report that the art of 
producing fine splittings of mica by hand is practised 
more efficiently in India than in other countries, so 
much so that during recent years India has imported 


mica for conversion into fine splittings for export. 
India also holds a monopoly in shellac production, 
which gives her power to control the production of 
micanite if necessary. 

The average annual output of magnesite, chiefly 
from the deposits at Salem in Madras, increased by 
77 per cent, in the period under review. 

There was no progress in the jadeite industry during 
the period dealt with. The average annual exports 
amounted to 4628 cwt. as compared with 4651 cwt. 
during the previous quinquennium, but the value was 
much higher 

The output ol monazite declined substantially during 
the period 1919-23, having fallen from 2000 tons in 
1919 to only 125 tons in 1922 

The output of bauxite during the penod continued 
low, averaging 5220 tons annually. The returns for 
1924, however, show an increase to 23,228 tons of 
bauxite, from 6547 tons in 1923. By far the larger 
part of the 1924 production was from the Kaira 
district, in the Bombay Presidency. 

Among new and interesting features in the mineral 
production of India, mention may be made of llmenite, 
zircon, silhmanite, and kyanite. llmenite and zircon 
occur with monazite in the beach sands of Travancore, 
and are obtained as by-products in the magnetic con¬ 
centration of the monazite. The outputs of ilmemte 
for 1922, 1923, and 1924 were 400, 700, and 641 tons 
respectively, while those of zircon were 160, 145, and 
365 tons respectively 

Silhmanite has in recent years come into prominence 
as a refractory, and much interest has been taken in 
the deposit of the Khasi Hills, Assam, which was 
formerly thought to be one of corundum. Four out¬ 
crops of sillimamte have been found, but the extent 
of the deposit is not known. The quantity of boulders, 
etc , at the surface is stated to amount to about 3000 
tons. No silhmanite appears in the production statis¬ 
tics of 1923 and 1924 

A discovery of kyanite was made m the Lopso Hill 
area, Kharsawan State, Singhbhum, in 1921. Analyses 
show the rock to consist of practically pure aluminium 
silicate, and experiments show that it is suitable for 
use as a refractory Several hundred tons have been 
sent to England, and it is thought that a demand for 
it as a refractory may arise. An output of 224 tons of 
kyanite is reported in the production statistics of the 
Geological Survey for 1924. T, C. 


Obituary, 


Mr. J. H. MAimstt, I.S.O., F.R.S. 

O N November 16, at his residence, Turramurra, 
Sydney, the death occurred of Joseph Henry 
Maiden, who in 1924 retired from the position of 
director of the Sydney Botanic Gardens and Officer- 
in-Charge of the Centennial Park. Mr. Maiden was 
bom at St, John's Wood, London, on April 25, 1859, 
and received his early education at the City of London 
Middle Class School. He soon showed a taste for 
science, and for some time was assistant to the late 
Prof. F. Barfi, He came to Australia in 1880, for 
health reasons, having provided himself with a return 
ticket, but the climate proved so beneficial that he 
derived t$ remain, and became associated with the 
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formation of the Technological Museum, Sydney, of 
which he was Curator from 1881 until 1896, and he 
soon began to study the native plants. Some of his 
early botanical lessons were learnt from the late Rev. 
Dr. William WooUs, of whom he always retained the 
most affectionate memories. He was also a colleague 
in botanical work of the late Baron von Mueller in his 
latter days, another of the great pioneers of Australian 
botany. Mr. Maiden was Superintendent of Technical 
Education from 1894 until 1896 ; Consulting Botanist 
to the Departments of Agriculture and Forests from 
1890; Director of the Botanic Gardens,^Sydney; and 
Government Botanist from 1896 until his retirement 
in 1924. 
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The particular genus which Mr, Maiden studied most 
intensively was that almost exclusively Australian one 
—Eucalyptus—and he added very many new species 
to the list previously known, his field of investigation 
extending all over Australia. By his enthusiasm and 
energy he formed the present Herbarium at the 
Sydney Botanic Gardens, one of the finest m the 
southern hemisphere, and made many personal journeys 
in the various States for material to enrich his collec¬ 
tions, He also, at considerable trouble, obtained type 
specimens which were collected m Australia in the 
early days, but had been housed in herbaria in other 
parts of the world, including some collected by Sir 
Joseph Banks m 1770, 

Perhaps Mr Maiden’s greatest work in the field of 
botanical research is his“ Critical Revision of the Genus 
Eucalyptus/’ of which sixty-four parts have already 
appeared and others are going through the press. 
Another valuable publication is the “ Forest Flora of 
New South Wales/’ of which seventy-seven parts have 
been issued Other publications included “ Illustrated 
Flowering Plants and Ferns of New South Wales ” and 
“ Useful Native Plants of Australia/* He made 
numerous contributions on various subjects to the 
Agricultural Gazette of New South Wales y and the 
service lie has rendered in the interest of forestry in 
this State has been very great. 

Mr. Maiden was honorary secretary of the Royal 
Society of New South Wales for twenty-two years, and 
president in 1896 and 1911 , president of the New 
South Wales Horticultural Society for twenty years 
and of the Horticultural Association for eighteen years, 
as well as president of the Linnean Society of New 
South Wales and the Royal Australian Historical 
Society, in each case for two years. He was a man 
full of energy, and one of the most outstanding features 
of his activities was his industry Pie never seemed 
to tire of writing up and placing on record any scientific 
facts which made for the advancement of knowledge, 
his contribution to the Royal Society of New South 
Wales being forty-five papers, the last having been 
presented in 1925, while his papers to the Linnean 
Society of New South Wales amounted to ninety-five. 
He entertained a very high regard for Sir Joseph Banks, 
whom he styled “ The Father of Australia/’ and his 
biography of Sir Joseph, written chiefly for the purpose 
of raising funds for a memorial to that great botanist, 
is considered to be a classic. Mr. Maiden was one of 
the chief originators of the National Wattle Day 
Celebration in the Commonwealth, which has for its 
object the cultivation of an Australian national senti¬ 
ment, while keeping in view that this country forms 
part of the British Empire. 

In 1915 Mr. Maiden was awarded the Linnean Medal 
by the Linnean Society of London, this being the first 
occasion upon which this medal had been won by an 
Australian. He was elected a fellow of the Linnean 
Society in 1888, and in 1916 was honoured by having 
the Imperial Service Order conferred upon him, and 
also by being elected a fellow of the Royal Society. 
In 192 x he was offered the presidency of the Australasian 
Association for the Advancement of Science, but de¬ 
clined it for health reasons, and in 1922 was awarded 
the Mueller Medal by that body, of which he was 
honorary secretary for fourteen years; in 1924 he 
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gained the Clarke Memorial Medal awarded by the 
Royal Society of New South Wales. 

Mr. Maiden ranks among the half-dozen leading 
pioneering botanists who have contributed so much to 
our knowledge of the unique Australian flora, and for 
many years was regarded as the doyen of Australian 
botanists. He served as an inspiration to very many 
science students, probably more than ever will be 
known, and as some evidence of the affection and 
esteem in which he was held by his colleagues in 
science he was, in 1916, presented with his portrait m 
oils. In addition to the amount of scientific work 
which he carried out as the result of his own investiga¬ 
tions, he was an outstanding benefactor to scientific 
progress generally, and being a born organiser added 
great strength to those societies which were reached by 
his influence Truly it may be said of him that he 
left the world richer for his labours, and his life was 
filled with greatness, nobility and sincerity. 

R. IT. Cambagk 


We regret to learn from the Chennker-Zettung of 
the death ol Dr. Ench Krause, director of the labora¬ 
tories of the Wood Carbonisation Co. of Constance. 
Krause was bom at Weissenfels and educated at Leipzig 
and Vienna At Vienna he became assistant to Prof. 
Skraup, in conjunction with whom much of his original 
work was published. The researches were partly in 
organic chemistry and partly in physical chemistry and 
were concerned mainly with the investigation of pro¬ 
teins. In 1911 he entered the service of the Hoizver- 
kohlungs-Industrie, when he devoted his energies to the 
perfection ol analytical methods, his main results being 
published in the new edition of the well-known work of 
J Komg, “Die Untersuchung landwirtschafthch und 
gewerbhch wichtiger Stoffe/’ In collaboration with 
his colleagues he worked out a process for obtaining 
methyl alcohol from natural gas Dunng the War, 
Krause devoted much time and attention to the prob¬ 
lem of finding food-substitutes, 


We regret to announce the following deaths: 

Dame Louisa Aldrich-Blake, D B E., Dean of the 
London (Royal Free Hospital) School of Medicine for 
Women, one of the first among medical women-to 
practise general surgery, on December 28, aged sixty 
years. 

Prof. Matthew Curry, formerly professor of engi¬ 
neering at King’s College, London, on December 29, 
aged seventy-four years 

Dr. C. Gessard, of the Institut Pasteur, Paris, who 
isolated a pyocyamc bacillus from pus in 1882, and 
was also known for his work on oxydases and on 
bacteria generally. 

Dr. J. G. M'Kendrick, F.R.S., emeritus professor 
of physiology in the University of Glasgow, on 
January 2, aged eighty-four years 

Prof Alfred Perot, professor of physics in the 
ficole Polytechnique, Paris, and president of the 
Commission de M^trologie, on November 27, aged 
sixty-two years 

Sir R. Douglas Powell, Bart., K.C.V.O., physician 
in ordinary to the King, president of the Royal College 
of Physicians in 1905-10, and formerly president of 
the Royal Medical and Chirurgical, the Clinical and 
Medical Societies, on December 15, aged eighty-three 
years. 
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News and Views. 


The list of New Year honours includes the follow¬ 
ing names of men of science and others associated 
with scientific work *—Privy Councillor. Lord 
Bledislpe, Parliamentary Secretary to the Ministry of 
Agriculture and Fisheries. Baronets Mr. W. W 
Butler, member of Council, University of Birmingham, 
and Sir Robert Jones, president of the Association of 
Surgeons of Great Britain, Knight Commander of the 
Order of St. Michael and St. George (K.C M.G.) Prof 
M. W. MacCallum, vice-chancellor of the University 
of Sydney Knights . Prof T Hudson Beare, Regius 
professor of engineering, University of Edinburgh , 
Dr R, A. Bolam, chairman of council, British Medical 
Association, Prof J B. Farmer, professor of liotany, 
Imperial College of Science, South Kensington , Major 
A. McN Cooper-Key, chief inspector of explosives, 
Home Office , and Mr. P. J Hartog, vice-chancellor 
of the University of Dacca Companion of the Order 
of the Bath (C B.) {Civil Division ). Mr Arthur H 
Smith, late Keeper of Greek arid Roman Antiquities, 
British Museum Companion of the Order of the 
Indian Empire (C.l E.) . Lieut -Col J. W D 
Megaw, director of the School of Tropical Medicine 
and Hygiene, Calcutta 

The New South Wales Government has announced 
its decision to close the State Observatory, which for 
many years has been under the control of Prof. 
W E Cooke Owing to the growth of Sydney, the 
site of the Observatory has become quite unsatis¬ 
factory and its work has suffered in consequence 
The necessity for removal to a distant suburb has 
repeatedly been urged upon successive Statue Govern¬ 
ments ; but the Labour Ministry's method of dealing 
with the problem has come as a distinct surprise. It 
is unlikely that this abrupt decision will mean with¬ 
drawal of governmental support of astronomical work 
in New South Wales, and it may serve a very useful 
purpose in focussing attention upon, and possibly 
leading to a settlement of, the question as to whether 
the individual States, or the Commonwealth, should 
take charge of such work. Some years ago the 
Commonwealth accepted sole responsibility for 
meteorological services, and the consequent co¬ 
ordination of effort has had highly satisfactory 
results The establishment of the Commonwealth 
Solar Observatory at Mount Stromlo, Canberra, has 
already provided a precedent for the entry of the 
major Government into astronomical work, and there 
are many people who strongly favour its assumption 
of control over all the Observatories. The New 
South Wales decision will not take effect immediately, 
and in the meantime the whole situation, as it affects 
all the States, will be given most careful attention. 
Possibly this apparently hostile act on the part of a 
State government may prove, m the end, to be a 
blessing to astronomy in Australia. 

It is only a year or two ago since G. F. and G. M. 
Dick in the United States described an intracutaneous 
immunity test for Scarlet fever. They used a soluble 
toxin elaborated by a blood-destroying streptococcus 
microbe tfhich was isolated from cases of scarlet fever, 
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and they developed a new theory of this eruptive fever, 
namely, that it was really a localised disease of the 
throat caused by a specific streptococcus producing 
a toxin which, on absorption into the blood stream, 
gave rise to constitutional symptoms associated with 1 
a characteristic rash. Already the " Dick test ” has 
been applied to enormous numbers of people especially 
m the United States, and it is now coming into 
prominence in the English medical Press The 
Lancet of Dec zb contains three papers on the 
subject by Drs Joe, of Edinburgh, Silcock, of > 
Leicester, and O’Brien and OkeJl, of the Wellcome 
Research Laboratories The paper of the last 
workers, entitled 41 Some Problems connected with 
the Dick Test,” is particularly interesting, dealing 
as it does with the difficulties of the test and the real 
significance of negative and positive reactions as 
measures of the immunity in scarlet fever. It is 
known, broadly, that a negative response indicates a 
high degree of non-susceptibility to the disease, 
but Drs O’Brien and Okell are not equally certain 
that a " positive ” and particularly a "partial 
positive " reaction may not indicate some immunity. 
They also tentatively touch the question whether 
there may not be immunologically distinct types of 
the disease as occur in other well-known bacterial 
infections Already there are some indications that 
the so-called streptococcus of scarlet fever may not 
be so specifically distinct as was believed a year back. 

Tjif rapid progress that is being made by telephony 
is proved by the statistics published in Electrical 
Communication last October by the International 
Standard Electric Corporation of New York. The 
problem of giving telephone service becomes more 
complicated every day Every new subscriber makes 
the problem more difficult In 1905 there were 
300,000 telephone sets in operation in the New York 
metropolitan area. There are now 1,900,000, and it 
is estimated that by 1945 there will be at least four 
millions The number of telephone stations at present 
is 130, 26 having been added during the last year. 
Some of these are enormous buildings serving 100,000 
subscribers, and very costly to erect. The introduc¬ 
tion of automatic switching adds considerably to the 
complexity of the problem In the United States 
and Canada the number of telephones for each 
hundred inhabitants in 1924 was 137 and 11 re¬ 
spectively. In Europe, Denmark heads the list with 
87, Sweden comes next with 67, and Norway third 
with 6-i. Germany has 3-8, Great Britain and North 
Ireland 2*5, and France 1 *5* Curiously Great Britain, 
Germany, and Switzerland have almost exactly the 
same number of miles of telephone wire per inhabitant. 
The number of telegrams per inhabitant in all 
countries is only a small fraction of the number 
of telephone conversations. In the United States, 
Denmark, and Sweden the fraction was less than one- 
hundredth in 1923, and in Great Britain and France 
it was less than one-twentieth. Long - distance 
telephony is making very satisfactory progress in the 
United States. The Chicago-New York cable which 


60 NATURE "[January 9, 1926 

was started m 1918 is practically completed. One an inefficient or out-of-date instrument is as unwise in 
of the mast serious difficulties that bad to be over- statistics as in anything else, as is indicated in the 
come was the effect produced by the changes of leading article of this issue. Nobody would employ 
temperature occurring every twenty-four hours, any one but a trained chemist to do chemical analysis, 
This produced a thousand-fold difference m the but many concerns will hand over statistical analysis 
amount of electrical energy received over the line to any one who may be on the staff instead of employ- 
from the same input Automatic regulators are mg someone really qualified to do the worJc. Our 
employed which vary the amplification introduced leading article (p 37) indicates some aspects of the 
by the thermionic valve repeaters with the tern- subject which merit the earnest consideration Of 
perature of the cable conductors. scientific workers and business men. 

Lieut -Col The Hon Cuthbert James, president At the December meeting of the American 
of the College of Pestology (lncorpotated), sends us a Geographical Society, the following awards were 
long letter upon the steps which led to the conversion announced —The David Livingstone Centenary Medal 
of the Incorporated Vermin Repression Society into for 1925 to Luis Rtso Patrdn, Director of the Oficina 
the College, and the character and work of this de Limites of Chile, for " scientific achievement m the 
institution, by way of comment upon the note which held of geography of the southern hemisphere,” in 
appeared in Nature of December 12, p 875, referring recognition of his contributions to Chilean car- 
to a public appeal for twenty thousand pounds to tography ; Sefior Patrdn headed the first Chilean 
establish a memorial to the late Prof Maxwell Lefroy Commission to make a precise survey of the Corddlera 
We pointed out that the college had no connexion of the Andes, and as director of the Oficma de Mensura 
with the University of London and suggested that de Tierras he was responsible for the great map of 
any memorial would be more appropriately associated Chile on a scale of 1 500,000 , the David Livingstone 
with the Imperial College of Science, where Prof Centenary Medal for 1926 to Ench von Drygalski, 
Lefroy was professor of entomology, than with such a of tiie University of Munich, for his work in the South 
propagandist organisation as that of which Lieut -Col Polar regions , Dr von Drygalski carried out notable 
James is president. We do not doubt that, as he glaciological and other investigations m the Arctic 
remarks, " so far as it lies in the power of the College as leader of the Greenland Expedition of the Berlin 
to make it so, its affairs are arranged strictly according Geographical Society (1891-1893) and of the German 
to Cocker/' but the fact that the authorities of the Antarctic Expedition of 1900—1903. A Charles P. 
Imperial College refused to take part m the meeting Daly Medal for 1925 to Brigadier-General David L. 
called by the College of Pestology to arrange for the Brainard, in recognition of his achievements on the 
proposed memorial is m itself sufficient to show their Lady Franklin Bay Expedition under Greely in 
attitude towards the originators of the appeal and 1881-1884 I a Charles P Daly Medal for 1925 to 
their intentions. Lieut.-Col James informs us that Captain Robert A Bartlett, for his services to Arctic 
his appeal committee would welcome the addition of exploration , as commander of the Roosevelt (1905- 
Prof. Lefroy's scientific colleagues as members, and 1909) he took a leading part in Peary's expedition 
we are glad to make his invitation known to them and to the Pole , on the Canadian Arctic Expedition of 
any others who may wish to support a movement to 1913-1918 he commanded the Karluk, and m 1917, 
obtain by public subscription the sum of twenty under his able seamanship, the Third Crocker Land 
thousand pounds for “ a chair and centre of applied Relief Expedition achieved success. A Cullum 
biology at the College of Pestology, Bedford Square.” Geographical Medal for 1925 to Pedro C. Sanchez, 

A discussion was opened at the Institute of Director of the Central Mexican Bureau of Geography 
Actuaries at the end of October by Mr. F. A. A. and Climatology, in recognition of his contributions 
, Menzler with the hope of indicating extensions of the to Mexican cartography ; he has been in charge of 
work of the actuarial profession. He suggested that t ^ le 8 eodet * c service of Mexico since 1912 ; a Cullum 
the application of statistical methods in business may Geographical Medal for 1925 to Harvey C. Hayes, 
afford a useful opening for any one who has been research physicist of the United States Navy, for his 
trained to examine statistics scientifically. Unfor- invention of the some depth finder; a Cullum 
tunately, he discounted his advocacy by saying that Geographical Medal for 1925 to Lucien Gallois, of the 
there is no need to know about correlation and by University of Paris, for his work in the advancement 
implying that, while the mathematics of correlation geography , by notable contributions to the 
are frightening, the subject of sampling is easy. ^ry of geography, and by his interpretation of 
Modem work on small samples demands as much the spirit of geographical science, he has extended his 
hard thinking on mathematical lines as correlation, influence far beyond the bounds of France, 
and it seems strange that any one should approach the Lecturing on "Primitive Transport" at the 
matter m Mr Menzler's way before a body which has Edinburgh and Lothians Branch of the Royal 
not only published a text-book dealing partly with Anthropological Institute on December 15, Mr. K. G. 
correlation, but also examines to some extent on the Fenelon said that transport methods were developed 
subject. Apart, however, from the lack of accuracy in early times and among primitive peoples, 
in some of the views expressed about modern statist!- unusual modes of locomotion are frequently to be 
cal methods, there is a strong case to be made for the explained by the circumstances of the time or by 
use pf all scientific machinery in practical work, and the nature of the materials available. Thus tbe 
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passenger- and goods-carrying wheel-barrow of the 
Chinese has its raison d'Stre in the narrow causeway 
raised in the middle of bad roads ; canoes m the 
Arctic are naturally constructed of animal products, 
while in other parts vegetable materials are more 
usually employed The beginnings of commercial 
intercourse lietween nations or peoples were generally 
by land. Primitive peoples living on islands, as 
those in the Pacific, may develop a considerable 
technique of canoc-building for purposes of war or 
trading In such areas, however, the natural con¬ 
ditions have concentrated transport development 
along that line of progress to the exclusion of others 
Man is undoubtedly the most primitive means of 
transport. The next stage of development is marked 
bv the introduction of the pack animal The earliest 
forms of vehicle would appear to be the slide-car or 
sledge Though the origin of the cart is lost in 
antiquity, there seems to be little to object to in the 
usual theoretical explanation that it arose from the 
slide-car, the stages in transition being the use of 
log rollers, solid drum wheels, built-up drum wheels 
and the spoked wheel The simplest types of canoes 
are improvised from solid tree-trunks The next 
stage is the dug-out canoe, planks being often added 
to give a greater height above water level Bark, 
wicker and skins are also utilised The outrigger 
canoe may have been evolved from rafts raised on 
floats. The sail is widely distributed, though 
curiously enough it seems to have been little known 
among the natives of North and South America 

The Kew Bulletin announces that Mr C C Calder, 
Curator of the Herbarium of the Royal Botanic 
Garden, Calcutta, has been appointed Director of the 
Botanical Survey of India and Superintendent of the 
Koyal Botanic Garden, Calcutta, and of Cinchona 
Cultivation m Bengal 

Prof. F. P. Slater, formerly head of the Physical 
Laboratory in the Experimental Department of the 
Fine Cotton Spinners and Doublers Association, Ltd , 
and lately professor of textiles in the University of 
Manchester, has been appointed chief of the Experi¬ 
mental Department of the Association in succession 
to Dr. W. Laurence Balls. 

The Ministry of Agriculture and Fisheries has 
re-imposed, starting on January i, the admission fee 
of one penny—on other than students’ days—to the 
Royal Botanic Gardens,} Kew, iVhich was abolished 
in April 1924, and previously yielded a revenue of 
about 3000/. per annum. The present admission fee 
of 6d. on students' days (Tuesdays and Fridays) will 
continue to be charged. 

Dr, G. Claridge Druce was elected a correspond¬ 
ing member of the Soci6t6 Botanique de Genfive at 
the recent jubilee celebrations. Dr, Druce has just 
completed his account of the botany of Huntingdon¬ 
shire in the " Victoria History of the Counties of 
England/’ which treats of about 800 species , he has 
already completed accounts of the botany of the 
counties of Berks, Bucks, Oxford and Northampton 
for this work. 
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A conference on " The Growing of Lucerne ” 
will be held at the Rothamsted Experimental Station 
on Wednesday, January 27, at 11.30 am. The chair 
will be taken by the Right Hon Lord Clinton, and 
the speakers will include Sir E J. Russell, Prof R G. 
Stapledon, Mr J Mackintosh, Mr A. Cunningham 
and Mr H G Thornton Those intending to be 
present should notify the Secretary, Rothamsted 
Experimental Station, Harpenden 

The French Government has conferred upon Sir 
Robert Hadfield, Bart , the Cross of an Officer of 
the Legion of Honour, in recognition of his noteworthy 
contributions to our knowledge of metallurgy Sir 
Robert was elected a corresponding member of the 
Paris Academy of Sciences m 1923, and recently 
presented a paper to the Congress of Industrial 
Chemistry organised m Pans by the French Society 
of Chemical Industry, m which he showed the great 
debt which metallurgy owes to French scientific 
workers. 

Tim Dyers’ Research Medal for 1924-25, offered 
by the Society of Dvers and Colourists, has been 
awarded to Dr F M Rowe for the paper entitled 
14 The Identification of Insoluble Azo Colours on the 
Fibre and of Azo Pigments in Substance,” which was 
published in the Julv 1924 issue of the Society's 
journal, and a Certificate awarded to the co-author, 
Miss Clara Levin The Medal is offered each year 
by the Company for the best scientific research or 
technical investigation connected with the art of 
dyeing submitted to the- Society for publication m 
its journal 

Prof Dayton C Miller, professor of physics in 
the Case School of Applied Science, Cleveland, Ohio, 
has been awarded the American Association Prize 
of 1000 dollars for his paper on “ The Michelson- 
Morley Ether-Drift Experiment, its History and 
Significance,” delivered at the recent Kansas City 
meeting of the Association The Prize, which was 
founded by a member of the Association shortly 
before the Cincinnati meeting in 1923, is given 
annually for ” some noteworthy contribution to 
scientific advancement presented at the meeting ” of 
the Association 

The Carnegie Trust of the United Kingdom has 
generously come to the assistance of the Geographical 
Association with a gift of 1000/ towards equipping 
the Library of the Association, especially in the matter 
of sets of foreign periodicals The Carnegie Trust is 
specially interested in assisting isolated students and 
has organised the Central Library for Students, 
Galen Place, W.C 1, with this m view. The Library 
of the Geographical Association will henceforth be 
affiliated to that Library, and the Association hopes 
that its usefulness to teachers and students all over 
Great Britain may be thereby increased. 

A moderately strong earthquake was felt about 
12.30 p.m, on December 23 in the island Qf Mull and 
the district around Oban. The shock lasted about 
five seconds and was accompanied by the usual 
rumbling noise. The earthquake seems to have 
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originated in or near the same centre as the Oban 
earthquakes of November 28, r88o, and January 17, 
1907, which disturbed areas of about 50,000 and 3100 
square miles respectively, the former being felt over 
nearly all Scotland and in the north-eastern counties 
of Ireland If the tremor observed at Bothwell at 
about T2 35 pm and in Glasgow should prove to be 
connected with it, the shock was probably rather 
stronger than that of 1907 So far as known, no 
damage was caused by the earthquake. 

The sixth International Ornithological Congress 
will be held at Copenhagen on May 24-29 under 
the presidency of Dr E Hartert, of the Zoological 
Museum, Tring The work of the Congress will be 
divided into five sections dealing respectively with 
(1) Systematic ornithology, geographical distribution, 
palaeontology , (2) anatomy, physiology, heredity 

and evolution , (3) biology, including ecology and bird 
migration , (4) oology, mdification , (5) bird protec¬ 
tion and aviculture The executive committee of the 
Congress includes representatives of Denmark, France, 
Germany, Great Britain, Sweden and the United 
States, the British members are Messrs W Sclater 
and H. F. Witherby Communications for the 
Congress should reach the honorary secretary, Mr 
P Bovien, c/o Mr E Lehn Schioler, Uraniavej, 14-16, 
Copenhagen, Denmark, not later than May 16 

According to the Rome correspondent of the 
Times , the Italian cabinet has approved a bill creating 
an Italian Academy, the objects of which will be the 
M co-ordination and direction of Italian intellectual 
movements in the field of science, letters, and arts, 
the preservation m these activities of the national 
character according to the traditions of the race, and 
the encouragement of its expansion and influence 
abroad " The Academy will receive an annual 
subsidy from the State, and grants and pensions will be 
assigned to authors, artists, and scientific workers, 
inventions examined and schemes for intellectual 
advance instituted Membership will be limited to 
sixty, the first thirty being nominated by Royal 
decree, on the advice of the President of the Council, 
and the remainder during the next ten years from a 
list of names preferred by the existing Academicians 
Academicians will have the privileges of high State 
officials and will wear a special uniform. 

We learn that the beam stations for short wave 
radio communication which Marconi's Wireless 
Telegraphy Co., Ltd , is erecting for the British 
Government and for the Governments of the 
Dominions and India, are making satisfactory 
progress It had been hoped that the Canadian 
and South African stations would be ready for 
working by the end of 1925, but their completion 
has been delayed by the illness of Senatore Marconi 
and Mr. Franklin It is expected, however, that the 
beam services between Great Britain and Canada and 
South Africa will be ready for working in April next, 
and that the services with India and Australia will 
be in operation about the middle of August. A beam 
station is being erected at Dorchester for commumca- 
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tion wi$h the United States and with South America. 
A corresponding station is being built in Brasil for 
the account of the consortium if the four wireless 
companies operating in South America The Com¬ 
pany is also constructing stations connecting Portugal 
and her Colonies and linking up Portugal with the 
rest of the world. This programme of construction 
involves the expenditure of approximately 1,000,000/. 
sterling 

In refernng to the report of the British Photo¬ 
graphic Research Association (December 26, 1925, 
p 944), we perhaps did not make it sufficiently clear 
that while the members of the staff of the Association 
took a very 7 active part in the matter of the standardisa¬ 
tion of plate-testing methods, the proposals that were 
placed before the sixth International Congress of 
Photography were drawn up by a committee appointed 
by the Scientific and Technical Group of the Royal 
Photographic Society 

We have received the annual report and statement 
of accounts of Livingstone College for 1924-25. The 
College does a valuable work in imparting to those 
entering the mission field the elements of a medical 
training Owing to a decrease in fees and extra¬ 
ordinary expenditure on making up roads adjoining 
the College there is a deficit on the year’s working of 
1340/ Subscriptions are appealed for, either for 
general purposes or to provide a memorial to the late 
Dr. Harford, the founder and first principal 

In the notice of the Rav Society volume, " The 
British Hydracarma," by C D Soar and W 
Williamson, in Nai uke of December 26, 1925, p 93 2 » 
the bibliographic details might be taken to imply 
that this book was published by the British Museum 
(Natural History) We are asked to point out that 
this is not the case, and that the Ray Society has no 
official connexion with the British Museum apart 
from the fact that permission has been given for the 
Museum to be used as the official address of the 
Secretary of the Society Messrs, Dulau and Co,, 
Ltd., 34-36 Margaret Street, London, W 1, are the 
agents for the sale of the Society's publications to 
non-members and to the trade. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned A pro¬ 
fessor of mycology at the Imperial College of Tropical 
Agriculture, Trinidad—A Aspinall, Imperial College 
of Tropical Agriculture, 14 Trinity Square, EU3 
(before end of January) A head of the Electrical 
Engineering department (not engineering as advertised 
in Nature of January 2) of the L.C C, Hackney 
Institute—Education Officer (T (r) (a)), County Hall, 
Westminster Badge, S.E.i (January 18). A borough 
analyst and Corporation chemist for the County 
Borough of Salford—Medical Officer of Health, 143 
Regent Road, Salford (January 20). A demonstrator 
m inorganic and physical chemistry at King's College, 
London—The Secretary (January 20), A Secretary to 
the Queen's University, Belfast—The Vice-Chancellor 
(January 30), A senior lecturer (male) m zoology in 
the University of the Witwatersrand, Johannesburg— 
The Secretary, Office of the High Commissioner for the 
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Union of South Africa, Trafalgar Square, W.C.2 
(February 15). A dairy bacteriologist at the Harper 
Adams Agricultural College, Newport, Salop—-The 
Principal A junior professional assistant in the 
Meteorological Office — The Secretary (S 2), Air 
Ministry, Ad astral House, W.C.2 A research assistant 


in the physiology department of the Middlesex 
Hospital Medical School — The School Secretary, 
Middlesex Hospital Medical School, London, W 1. A 
temporary lecturer in mathematics at the University 
College of Swansea — The Registrar, University 
College of Swansea, Singleton Park, Swansea. 


Our Astronomical Column. 


Comet Ensor.— A little more information has 
come to hand about this comet, which raises hopes 
that it may be an object of considerable interest next 
February and March A telegram from the Cape 
Observatory was circulated by the I AU, Bureau on 
Dec. 18; it gave the position on Dec 14 at i8>» 30™ 
UT as R A 3 11 38®, S. Decl 6i° 12'; daily motion 
minus 12 minutes of time, south 24'. A further 
telegram from S Africa appeared in the Times of 
Dec 19, stating that an orbit had been deduced 
which indicated Feb 12 as the date of perihelion, 
and some thirty million miles as the perihelion 
distance These facts, with the above position and 
motion, have enabled Dr. A C D Crommehn to 
deduce the following rough orbit 

T w 1926, Feb 12*5 (assumed) 
ti>= 5 0 16' 

1*^284 17 
1 = 123 13 
log q ~ 9'4072 

An ephemens from this orbit shows that the comet 
may be expected to be visible in England about 
Feb. 16, when it will be a morning star i° east of 
the sun, and 4 0 north of it , it may then be visible 
in the twilight and have a considerable tail (it had 
one 15' long at discovery). It continues its north¬ 
ward course, and by March 4 will be 35 0 north of the 
sun ; it will nse 4i hours before sunrise, and will 
thus be visible on a dark sky , it will afterwards 
become circumpolar, but will fade rapidly This 
forecast should only be taken as giving a general 
idea of the course of the comet, the data being rough 
But it may be expected to be the brightest comet 
since Melhsh’s of 1917 

The following elements have been telegraphed to 
the I.A.U. Bureau, Copenhagen ; they were com¬ 
puted by Mr H E Wood, of the Union Observatory, 
Johannesburg, from observations made there on 
Dec. 14 to 16 (about): 

T= 1926, Feb. 12-41 U T 

353 ° 44 ' 

0=282 17 
1 = 122 52 
log q*. 9-5250 

Ephemeris for o h , 


Jan. 

Feb. 

Mar 

Apr 


3i 

16 

4 
20 

5 



R A. 


Decl, 


log r 

log A 

21 h 

31 ra 

39 " 

30 

° 4 ° 

S 

9 ’fi 47 h 

0-1x39 

21 

2 

8 

M 

31 

s 

9 5 384 

0*0892 

20 

59 

24 

18 

10 

N. 

9-8028 

9 9777 

21 

58 

56 

55 

4 

N. 

9-9846 

9 9620 

I 

58 

43 

76 

19 

N. 

0*1049 

0-0696 

■EYE 

Sunspots 

— 

On the 

few days during the 


past three weeks when observations of the sun were 
possible, a number of sunspots were visible. Two of 
these were so large that they were obvious naked-eye 
objects The first of the two groups, consisting of a 
pair of large spots, was south of the sun’s equator, 
and crossed the central meridian on Christmas day. 
The other group, made up largely of one great spot, 
was in north latitude 23 s and was on the meridian 
three days later. It is the largest group of spots 
seen as yet this cycle, and is comparable with the 
largest groups of the preceding cycle, such as the great 
spot of August 1917 or the long stream of March 1920, 
Of the tntee large spots noted in these columns in 
the issue of December 9, the third group (Nov. 18-30, 
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latitude 17 0 N ) lasted long enough to cross the 
disc again The leader spot of the stream was alone 
represented, however, but though the tram had died 
out, its position was marked by an extensive region 
of bright faculae clearly seen near the east and west 
limbs of the sun 

The following table continues the information of 
naked-eye sunspots given in two previous numbers. 

Date on Disc Central Meridian tjititodn Maximum 

(1925-26) Pasta rq J-auiuw>, Ana 

Dec 19-31 Dec 25 4 20° S 1/550 

Dec 22-Jan 3 Dec 28 3 23 0 N 1/400 

(Areas express the proportion covered of the nun’s hemisphere ) 

On December 27 and 28, two moderate magnetic 
disturbances were registered at Greenwich, the time 
corresponding roughly to that of the transit of the 
large northern spot. The movements shown by the 
magnets were, however, much inferior to those of a 
" magnetic storm " There have been no other recent 
magnetic disturbances of any consequence 

The year 1925 has shown a pronounced increase 
in the number and size of sunspots, especially during 
the latter half of the year , but the average latitude 
(about 20 0 ) in which the spots have appeared indicates, 
from their corresponding latitude and frequency in 

P revious cycles, that their maximum occurrence will 
e nearly two years hence 

The December Meteors—M r W. F. Denning 
writes “ This shower was unusually strong this year 
on several nights, especially on December 12 and 13, 
and the tune of greatest abundance appears to have 
been observed on December 12 at about 2 o h new GMT 
Mr R M Dole of Lansing, Michigan (Lat. 434° N , 
Long 85" W ), says * The Gemmids were magnificent 
this year The rate on December 10 was 30-40 per hour 
from a point about 2° W of Castor On December 12 
the radiant was between a and p Geminorum 1 /5 the 
distance from a to p ' He watched the shower 
between 45 1 * 1 p.m on the latter night and 2 h 3 m 
a m (local time) December 13 The horary rate at 
about 10 p.m. was 60, and this went on increasing so 
that at 2 a m the rate was more than 240 per hour. 
They were short, swift, red , very few left trails A 
great number were about 6-7 magnitude. At about 
1.50 a m. several bright ones were seen, mostly dark 
red It is possible that the maximum may have 
been after 2 a m The display seems to have been 
nearly equal to that witnessed on December 13, 1920, 
in tlie early morning, by two ladies at Bournemouth, 
when at the lowest estimate 5 per minute were 
counted, or 150 in half an hour’s record, though the 
sky was partially cloudy. 

" The meteors were also seen at their recent return 
by Mr. A Kmg, in Lincolnshire, who obtained a 
very successful senes of observations on the nights 
December 10-14. He did not witness the same 
abundance as that reported from the United States, 
but conditions were not so favourable. On the early 
evening of December 13, meteors were casually 
observed to be surpnsuigly numerous by Mr J 
Johnson and some friends from the Devonshire moors. 

" The wnter pointed out the probability of a rich 
return of these meteors on December 12, 20* (new 
G.M.T.), m Monthly Notices , Roy. Ast. Soc , vol. 84, 
p. 178, Mr. Dole's observation has proved that it 
occurred at the time and in the strength expected.’ 1 
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Research Items. 


A Portrait-Statue from the Congo —In Man 
for December Mr T A Joyce figures and describes 
an example of the royal portrait-statues of the 
Bushongo Four of these statues were brought back 
from the Congo by Mr Torday m 1909, of which three 
are now in the British Museum and one in the Mus6e 
du Congo Beige, Tervueren This present example, 
the fifth known, which has recently been acquired 
by the Mus£e du Congo Beige, represents Mikope 
Mbula, noth paramount chief of the Bushongo 
Native report states that these statues of chiefs were 
carved only when an artist of sufficient calibre was 
discovered The statue of Mikope Mbula conforms 
to the traditional pattern It is of hard reddish 
wood and is some 62*8 cm in height The chief sits 
in the conventional cross-legged pose, his left hand 
holding a knife, his right on his knee His ornaments 
and dress—a belt ornamented with cowries and a 
belt supporting a sitting cloth and armlets—are indi¬ 
cated by carving An engraved brass ring is around 
his neck The five statues are evidently the work of 
three different artists, of whom the sculptor of the 
present figure is inferior in expression of character, 
although in two points at least he is more correct— 
the proportion of the lower limbs and the details of 
the hands The distinguishing emblem of this chief 
is a human figure sculptured oh the plinth in front of 
him which may represent his slave-wife and refer to 
the fact that in his reign, marriage with a slave— 
previously forbidden—became a legalised practice 

Sumeria and India —In the October issue of the 
Journal of the Royal Asiatic Society , Mr. Mackay 
returns to the question of early relations between 
Mesopotamia and India which was raised by Sir John 
Marshals description and illustrations of seals and 
other objects from the Indus Valley in the London 
Illustrated News of September 27, 1924 The seal, 
showing a figure of a bull standing over a heap of 
grain and three signs, one of them a fish, was found in 
1923, in a chamber nearly two metres below the sur¬ 
face on the north-east side of the ziggurat of the 
Temple of Ilbaba at Kish, but is undoubtedly of 
earlier (Sumerian) date Its resemblance to the 
seal found at Harappa is unquestionable Further 
evidence of contact is seen in a number of beads, 
necklaces of carnehan and lapis lazuli, found in the 
last two seasons in graves at Kish, which are provision¬ 
ally dated at 3000 b c. The lapis lazuli might have 
come from Persia, but in view of the fact that India 
from time immemorial has been the home of camelian 
working, the beads were submitted to Sir John Mar¬ 
shall, and pronounced by him to be similar to beads 
found m great quantities in India, dating from early 
to recent times The technique of the Kish beads 
seems to be identical with that of the Indian beads 
Every consideration points to India having been their 
place of origin or else a country with trade relations 
with both India and Mesopotamia. The lapis lazuli 
beads do not show the same finish in workmanship, 
and were therefore probably made by a different 
people. 

Sea Trout — An addition to the steadily accumu¬ 
lated mass of valuable data, due to the work of the 
scientific staff of the Fishery Board for Scotland, 
with regard to the salmon and sea trout is given us 
by Mr. G H Nall in a " Report on a Collection of 
Sea Trout Scales from the River Hope and Loch 
Hope in Sutherland " (Fishery Board for Scotland, 
Salmon Fish, 1925, No. 1, Edinburgh and London, 
3s net) The material examined was 
collected during January and March, and July and 
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August. Whilst the bulk of the scales were of 
normal type, there were some on which a period of 
rapid growth in winter was followed by a winter 
zone and a weak summer growth in the following 

ear; on others there was little differentiation 

etween river and sea life. Erosion was well marked 
in autumn and winter on the scales of maturing fish 
and kelts, but, m some cases, the erosion which was 
slight and regular round the' periphery of the scales 
suggests the possibility of spawning marks being 
undetected occasionally. The greatest number of 
smolts, 60 per cent, migrated to the sea after three 
years' river life, 10 per cent after two years, 26 per 
cent after four years, and 4 per cent, after five 
years. For the Forth, Menzies found 68 per cent, 
migrating after two years, 31 per cent after three 
years, and an odd fish going down after four years. 
As is pointed out by Mr Nall, this illustrates the 
rule that the farther north a district lies the longer 
is the parr life. The data show a tendency for the 
younger smolts to mature later than do the older 
smolts. The period between the smolt migration 
and the first spawning varies from one to four years ; 
the greatest numbers spawn in the second winter 
after migration as smolts, and those which do not 
spawn until the third winter are more numerous 
than those which spawn as finnock; after first 
maturity, the majority of the fish become annual 
spawners Information respecting three out of seven 
recaptured marked trout was sent without an ac¬ 
companying sample of scales This is unfortunate 
and suggests the desirability of giving more publicity 
to the experiments. It is also desirable that some 
records of temperature be made during winter feeding 
to check the statement that abundance of food, not 
high temperature, is the dominant factor in producing 
wide rings on the scales of the Salmomdae 

Enzyme in Plant Gums —Oxidase and diastase 
activity have been found in plant gums by Gilbert J. 
Fowler and M. A Malankdar (Journal of the Imperial 
Institute of Science, Bangalore, Vol. 8 A, Part 12), these 
enzyme activities being much more marked in two gum- 
oleo-resms, myrrh gum and the gum of Boswellta serrata, 
than in gum-arabic. In the case of the Boswellia and 
myrrh gums, there is evidence that the oxidase may 
consist of the usual peroxidase-oxygenase system, 
and an alcohol soluble catechol compound may form 
part of this system. Analyses for manganese do not 
suggest that the traces of this element present can be 
correlated with the oxidase activity. The diastatic 
enzymes saccharify starch solutions, but are without 
action on unchanged starch or gum and have no dis¬ 
solving action on hemi-celluloses There is a note 
of some interesting experiments suggesting enzymic 
conversion of tannins into non-tannins by extracts of 
these gums. 

The Andaman Sea Basin. —Major R B. Seymour 
Sewell has commenced a systematic study of the 
Indian Seas, and in a first paper {Mem. Astatic Soc. 
Bengal, vol. 9, No. 1, 1925) he deals with the geo¬ 
tectonics of the Andaman Sea. The Andaman- 
Nicobar ridge connects the Arakan Yoma with the 
mam ranges of Sumatra. It probably began to rise 
from the sea-floor in early Tertiary times as part of 
the outer arc of the great Alpine-Himalayan system. 
Simultaneously a shallow-water basin formed on the 
east, into which poured the great alluvium-charged 
rivers of Burma, and from which the waters escaped 
into the Bay of Bengal through channels between the 
Islands. At a much later date the Straits of Malacca 
were formed and permitted the entry of the Pacific 
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shallow-water fauna into the Andaman Sea, where 
already an Indian Ocean fauna was flourishing The 
same sequence of structural elements—up folds, de¬ 
pressions and volcanic l>elt—can be traced across 
Burma, from the Bay of Bengal to the Mergui Archi¬ 
pelago, and from the Indian Ocean across Sumatra 
to the Malayan ridge. The greater part of the 
Andaman Sea is a large basin, but on the west it is 
complicated by the volcanic belt of Barran Island and 
Narkondam. Farther south, olivine-basalt has been 
dredged from a depth of 1240 fathoms, 35 miles east 
of the Central Nicobars. The distribution of coral- 
rock throws new light on the recent development of 
the Andaman anticline Raised coral-beaches along 
the eastern coasts of the Islands indicate uplift, while 
a barrier reef, much interrupted, occurs on the west 
and points to subsidence on that side Many other 
topics of geological and oceanographic interest arc 
discussed , and all the available data of a fascinating 
and little known region are brought to bear on the 
problem of its origin and evolution. 

Cretaceous Gastropoda from Portuguese East 
Africa —Mr L R Cox has described a series of 
Gastropoda from Catuane and lncomamm in Portu¬ 
guese East Africa (Ann Transvaal Mus 11, Pt. 3) 
The deposits at the former locality arc considered to 
be Upper Album, while those of the latter probably 
belong to the Upper Mjestnchtian The Catuane 
fauna is represented by nine species, three being 
described as new, white in point of numbers an in¬ 
determinate Chenopus is the most abundant form 
present Of the sixteen species in the Incomanmi 
fauna, not one has been identified with any previously 
known form, but they appear to indicate shallow- 
water and possibly estuarine conditions at the time 
of the deposition of the beds The two plates on 
which these fossils are represented are very un¬ 
satisfactory. 

New Magnetic Ali oys —In the September issue 
of the Journal de Physique , M H Tscherfung gives 
the results of his comparison of the magnetic pro¬ 
perties of the new alloys " permax," manufactured by 
the Imphy Steel Works, and " permalloy," manu¬ 
factured by the Western Electric Co. Both specimens 
were m strip form and were coiled spirally to make 
nngs on which were wound the magnetising and 
induction coils. The induction coils were connected 
to a Grassot fluxmetcr, the readings of which were 
taken for each change of current in the magnetising 
circuit. For a maximum field of 1 gauss, permax has 
an induction of 3350 gauss, a residual of 2760 gauss, 
and a coercive force of o 45 gauss tinder the same 
conditions, for permalloy the figures are 7500, 4900, 
and 0-075 respectively With the maximum field 
raised to 200 gauss, permax has an induction of 
10,800 gauss, residual about 5000 gauss, and a 
coercive force only 0-48 gauss, while for permalloy 
and for electrolytic iron the figures are of the order 
of 19,000, 10,000, and 1 respectively. Permax is 
therefore inferior to permalloy m permeability but 
has a smaller hysteresis loss in strong fields and seems 
less liable to change its magnetic properties under 
rough treatment. 

The Nucleus of Radioactive Atoms. —In a paper 
in the Compies rendus Acad. Set Paris, of November 
$o, M. J. Tmbaud assumes that a radioactive nucleus 
consists of a very dense central portion with a total 
positive charge Ne t that the force around it is central 
and given by the formula 

F = Ne*(i - &*-•/**-*) /r 9 , 

and that certain positive elements of -the nucleus 
move as satellites round this central portion in the 
narrow region where the force upon* them is attract- 
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ive. It can be shown that the only periodic orbits 
possible are circles and that the motions m them are 
unstable, which would account for the disintegration 
of these atoms. It is assumed that these orbits are 
quantised, like Bohr’s electron orbits in the external 
portion of the atom. The 7-rays emitted by these 
elements apparently obey quantum laws, and the 
author finds in the case of mesothonum 2, by 
assuming a- 3, N = 100, b = 3-29 x io 18 cm and that 
the emitting particle is a proton, that the energy 
differences w n - IV, as observed and as calculated 
are almost identical, n the quantum number having 
the different values 2, 3, 4 , 8 N and b agree 

with values obtained for the charge and diameter of 
a heavy nucleus by studying the deviations of col¬ 
liding a-particles ‘ The agreement is not so good 
when a is assumed to be 4 with a revolving a-particle. 

The Ammonium Radical —Direct experimental 
evidence for the tetrahedral distribution of the 
hydrogen atoms of the ammonium radical about the 
nitrogen atom 111 simple ammonium compounds is 
given by W. H Mills and E H Warren in the Journal 
of the Chemical Society for November Spiro- 
ammomum salts were investigated and, by a simple 
diagram, it is shown that resolution is possible if the 
ion has the tetrahedral configuration. Fractional 
crystallisation of the bromocamphorsulphonates 
yielded d-spiroammomum bromide, molecular rota¬ 
tion of + 50 5 0 and the corresponding /-salt 

rwu, of — 50 8° 

PhotochemicalDecomeosiuon of Silver Chlor¬ 
ide — The mierobalanco has been employed by 
E J Hartung to investigate the photochemical 
decomposition of silver chloride The work is de¬ 
scribed in the Journal of the Chemical Society of 
November , thin films of chloride on silica sheets 
were sealed in tubes with different chlorine absorbents. 
After insolation for definite periods, the tubes were 
opened, air, nitrogen, or hydrogen admitted, and the 
films weighed The decomposition into silver and 
chlorine has a maximum value of oi‘i pei cent, 
89 8 per cent , and 94*8 per cent , in air, nitrogen and 
hydrogen respectively In addition, experiments on 
the rate of chlorination of silver and previously 
insolated silver chloride are described, and these 
show that a maximum rate exists for certain con¬ 
centrations of chlorine in air No evidence of the 
existence of a subchloridc was obtained. 

Orientation ok Crystals in Metals. —Two 
papers m the Memoirs of the College of Science of the 
Kyoto Imperial University , Ser A, Vol 8, No. 5, 
Aug 1925, deal with the orientation of the crystals 
in cold-worked metals of the face-centred cubic type 
The X-ray patterns obtained from platinum plates 
which have been cold-rolled from a thickness of 
o 5 mm. to o 03 mm suggest that the majority of 
the crystals are so arranged that a dodecahedral face 
lies parallel to the rolled surface, the direction of 
rolling being perpendicular to a trigonal axis lying 
in this face This ideal arrangement does not exactly 
hold for all the crystals, the dodecahedral planes of 
some being rotated slightly around the direction of 
rolling. In the case of gold leaf, the surface of the 
leaf is a cube face. A second investigation of the 
orientation of the crystals m cold-drawn aluminium 
wire suggests that a trigonal axis lies nearly parallel 
to the axis of the wire, the orientation being other¬ 
wise somewhat at random. The deviation of the 
trigonal axis from that of the wire is most generally 
about 7 0 . The exact amount of reduction in drawing 
is not given. An examination of a cold-drawn copper 
wire shows that the orientation of the crystals is 
identical with that in aluminium. 
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Some Diseases of Cotton as seen in the Plantations . 1 


T N order to facilitate research work being carried 
* out in the University of Manchester, for the 
Empire Cotton Growng Corporation, a visit was 
paid to some of the cotton states of America in the 
Summer of 1924 The diseases of cotton described 
were observed in the plantations of North and South 
Carolina. In that season, according to recently 
published estimates by the U S Department of 
Agriculture, fungal and bacterial diseases of cotton 
reduced the ciop in the USA by 1,900,000 bales 
The extent of these losses in what was a relatively 
favourable season for cotton-growing indicates the 
importance of these diseases 

Jn the United States some diseases are more 
important than others, but, at the present time, all 
of them mav be important to Great Britain in view 
of the considerable extension of cotton-growmg in 
progress in various parts of the Britisla Empire 
In some of these countries a new crop plant is being 
introduced , we have little knowledge how it will 
react to its new environment and we do not know 
what diseases will appear it is certain, however, 
that some diseases will occur, and it is well known 
that a disease which is relatively harmless in one 
country may become destructive m another This 
may be illustrated by some of the diseases seen in 
the United States Bacterium malvacearum causes 
tile angular leaf spot and a boll disease on Upland 
varieties of cotton ( Gossypium hir^utmn), the leaves 
and bolls usually being the only parts of the plant 
affected The Sea island and Egyptian varieties of 
cotton ( G barbadense and G perumanum) are much 
more susceptible to the attacks of the organism, 
which also affects the leaf-stalks and branches, causing 
the " black arm ** form of the disease This “ black 
arm ,J disease is already causing serious concern in 
the Sudan on Egyptian cotton, although in Egypt, 
presumably on account of the different climatic 
conditions, it is not troublesome It is now known 
that infection may be carried on the seed, and seed- 
disinfection has proved successful in preventing the 
disease in the United States 

Again, in the USA several root-diseases of cotton 

1 Substance of paper read before the Manchester Literary and Philo¬ 
sophical Society by Dr Wilfnd Robinson on Decembei 8 


occur Of these the Texas root-rot (Ozoniumj and 
the wilt disease caused by Fusanum vasmfectum 
are of most importance In the latter case the 
disease was studied in South Carolina on badly 
infected soils. The fungus present in the soil passes 
into the conducting tissues of the plant and, excreting 
poisonous substances, leads to dwarfing, wilting ana 
killing of the whole plant In the Sudan a root- 
disease (the Tokar root-rot), undoubtedly different 
from the Fusarium wilts or Texas root-rot, but 
capable of stunting and killing the plant by pro¬ 
gressive infection, is also causing trouble Work at 
present m progress on this disease should ultimately 
determine its cause and probably provide for its 
control 

Diseases of the immature or opened bolls are 
commonly caused in the U S.A by Glomerella gossypn 
(anthracnose disease), Fusarium, Diplodia, and by 
Bacterium malvacearum The cotton lmt is destroyed, 
weakened or discoloured by such organisms Similar 
boll diseases occur wherever cotton is grown, and 
recent studies by Mr R W Marsh on discoloured 
cotton from Nyasaland have shown that the yellow 
discoloration is due to a species of Nematospora, 
a fungus In the West Indies this fungus has been 
shown by Nowell to be inoculated into the bolls 
by cotton stamer bugs, which puncture the bolls as 
they feed Stamer bugs were observed feeding on 
cotton bolls in South Carolina, but up to the present 
the Nematospora fungus is not known to cause 
disease of cotton in the USA 

Other diseases of cotton studied were those caused 
by species of Alternana and Ascochyta gossypit 
lliese have not hitherto been of serious consequence 
in the United States, but the latter is now spreading 
and both diseases may prove much more harmful 
m other countries. 

Of the diseases to which reference has been made, 
several have as yet been imperfectly studied, and 
only by extended work on such diseases and on the 
organisms responsible for them will it be possible 
for the growers and plant pathologists in cotton 
countries to guard against outbreaks of disease and 
to devise satisfactory means of control when such 
outbreaks occur 


Causes of Volcanic Activity. 


/^N the occasion of the centenary of the Franklin 

Institute in 192^ Dr A L Day delivered an 
address on volcanic activity, which appears in the 
journal of the Institute for August 1925 It is well 
known that the crater of Mauna Loa is 10,000 feet 
higher than the lava lake of Kilauea. Since more 
lava emerges from the higher vent than the lower, and 
eruptions rarely occur simultaneously, it is clear that 
the two vents cannot be connected with a continuous 
liquid interior The changes of level of the lava of 
Kilauea would show periodic tidal effects if there 
were a molten cauldron underneath, but they fail to 
do so Moreover, the lava lake was recently drained 
to a depth of 1500 feet, and a solid relatively cold 
bottom was exposed A number of channels leading 
in from below were detected on the side walls. 

Another firmly established conclusion is that the 
vaiying temperatures and fluidity of the lava are due 
to irregular uprisings of gases. These have evidently 
come from isolated chambers in which crystallisation 
is approaching completion, but at different stages 
from place to place. The gases pass up through 
various channels into the central basin, where they 

NO. 2932, VOL. 117 ] 


meet and react, and so produce the heat necessary 
to maintain the superficial vulcanism, The gases 
actually collected from the lava include hydrogen, 
chlorine, and sulphur, which, in association with others, 
make an unstable mixture that could not have come 
from any single source, since it is in a state of active 
exothermic reaction 

Modem volcanoes thus appear to be controlled by 
the liberation of gases from a crystallising mass below, 
and are very different phenomena from the fissure 
eruptions that gave rise to the great basalt plateaux 
of the Deccan and the Brito-Arctic region. The 
conclusion is amply confirmed by the study of the 
recent explosions of Lassen Peak, which were essen¬ 
tially due to the release of steam from a dosed 
chamber of crystallising magma beneath the crater. 
Practically no chemically active gases were discharged, 
and consequently the temperature remained much 
lower than at Kilauea, and no lava was emitted. 

No other North American volcano, and few in the 
whole world, have been investigated so thoroughly at 
Lassen Peak, and the magnificent memoir by Dr. A. L. 
Day and Dr. E. T. Allen {Carnegie Inst, of Washington* 
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Pub. No. 360, 1925) dealing exhaustively with its 
activity in 1914-17 will take a high place in the 
literature of vulcamsm. Lassen Peak began its life 
as a volcanic centre in early Neocene times, and has 
continued with diminishing violence down to the 
present day. It is now an old and dying volcano, 
for the explosive eruptions which began in 1914 
followed a period of apparent extinction which had 
lasted at least two centuries Only once during its 
four years of activity were red-hot ejecta witnessed, 
and it seems to be completely established that high 
temperatures, such as are attained at Ktlauea or 
Vesuvius, played no part in the eruptions The first 
explosions broke through the snow-filled crater basin, 
and open cracks developed, down which the melted 
snow disappeared A year later a lid or plug of 
dacitic andesite was forced up the vent to the level 
of the old crater-rim, and just failed to rise sufficiently 
to expose the underlying volcanic hearth A plane 
of weakness was formed, however, on the north-east 
side of the cone, and through this two devastating 
horizontal blasts forced a passage The adjacent 
valleys were stripped of all vegetation for four miles, 
but no fires were started save momentarily where a 
few dead leaves were ignited, Trees were merely 
scorched Solid ejectamenta embedded themselves m 
the snow without melting any appreciable quantity 
The great floods that followed a day or two later were 
most probably caused by the condensation of super¬ 
heated steam from the volcanic cloud 

The outburst seems to have been assisted by an 
earthquake that weakened the structure of the vol¬ 
cano, and also by the flowing of water from melted 
snow dowm the first-formed cracks But though this 
water must have participated in the tremendous 
steam-explosions that followed, it can scarcely have 
been an essential contributory cause, for the violence 
of the eruptions increased long after the snow had 
gone, and quantitatively it was inadequate to account 
lor the enormous volumes of steam that ,escaped 
during the 300 or more explosions that afterwards 
occurred Another source for the steam must there¬ 
fore be postulated. The authors suggest that the 


gases responsible for the explosions were for the most 
part in solution in the crystallising magma beneath 
the crater, water being by far the most abundant 
ingredient of these volatile constituents 

It is now well known that a silicate magma can 
hold a considerable quantity of water m solution 
under appropriate conditions G W Morey has 
pointed out (Journ Washington Acad Sci , vol 12, 
p 219, 1922) that as crystallisation proceeds with 
falling temperature, the pressure of the volatile con¬ 
stituents increases at a rapid rate Tins deduction 
from laboratory experience and thermodynamical 
reasoning goes far towards elucidating, not perhaps 
the entire problem of vulcamsm as Dr Day claims, 
but certainly most of the superficial phenomena of 
present-day volcanoes The discharge of water during 
crystallisation must develop immense pressures when 
it takes place in a closed cauldron The pressure may 
find relief m a single tremendous explosion, as in the 
case of Bandai San , or intermittently, as at Mt 
Pel£e or Lassen Peak, according to the rate of release 
of the water, and the roof conditions permitting or 
resisting its active escape That the water-content of 
magmas before crystallisation is greater than that of 
crystallised rock is proved by the high percentage 
of water which is retained by obsidians and pitch - 
stones 

The concluding sentences of Dr Day's address 
summarise a long and consistently sustained argu¬ 
ment " Through all of these studies our conclusion 
seems to stand fast wherever it is applied, namely, 
that the outstanding factor in determining the char¬ 
acter of modern vulcamsm is the gas content of the 
crystallising magma If this be mamlv of steam 
released in a closed chamber, as at Lassen Peak, then 
only steam explosions arc to be expected as the surface 
manifestation of the crystallisation of the magma 
below , if to the steam are added such chemiealh 
active gases as chlorine, sulphur, hydrogen anil the 
hydrocarbons, then chemical reaction between these 
will be a sufficient cause of higher temperatures, and 
lava flows of the charactei well known at Vesuvius, 
Stromboh or Kilauea ” Arthur Hqlmfs. 


Diseases of the Hop. 


A NUMBER of interesting communications have 
recently appeared dealing with diseases of the 
hop In particular a paper by E. S. Salmon and 
W M War e (Annals of Applied Biology, 1925, 12, 121) 
discusses in detail a downy mildew which was first 
found in Europe in 1920 at the experimental hop 
gardens of Wye College. Since that year the in¬ 
tensity of the disease has been increasing rapidly, 
and it may become a serious factor in hop production 
m the future. 

Previous to 1920 the disease was observed m Japan in 
1905 (Pseudoperottospora Humuh (Miyabe and Takah ) 
Wils.) and in the United States m 1909, and there 
appears to be httle doubt that the three diseases are 
identical, in 1923 the opinion was expressed that 
the fungus causing the disease had been imported 
into Great Britain from one of the countries mentioned, 
but subsequent work has led to the conclusion that it 
is indigenous. The downy mildew which is common 
to the nettle, Peronospora Urticce (Lib.) de Bary, 
has been found to differ only as regards the size 
of the oospore from that occurring on the hop, 
and cross-inoculation experiments have led to the 
suggestion that the fungus may be transferred from 
one to the other. This is supported by the fact that 
Infected nettles have often been found in close 
proximity to infected hops. Assuming then that the 
fungus from the nettle has found a new host, it 
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would seem that the chance of infection becomes 
greater in a wet than in a dry season This might 
account for the great increase in infection during the 
particularly wet season of 1924 On the other hand, 
a process of evolution may lie taking place m which 
the hop is being infected by new forms of the downy 
mildew of the nettle, and in this case the prospect 
is rather more serious Consequently the results oi 
investigations during the 1925 season will be awaited 
with great interest 

It may also be mentioned that a similar disease 
has recently been noted for the first time in Germany, 
and as the nettle mildew is known to occur in the 
hop-growing districts of that country, some light may 
be shed on the problem from this quarter. 

The disease is characterised by the appearance on 
the hop leaf of reddish-brown angular spots. Under 
the microscope these can be seen to consist of hair- 
hke growths, which differ from ordinary hop mildew 
in that they are branched instead of unbranched 
The branches bear conidia which drop off and spread 
the disease by germination in the presence of water. 
The hop cones may also be attacked, in which case 
the whole cone may turn brown and wither. 

These symptoms must not be confused^with those 
arising as a result of the “ browning of cones" 
disease which in recent years has attacked hops on 
the Continent. This disease is also characterised by 
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a snrunk epidermis which contains a reddish-brown 
substance, and has been ascribed by Wagner ( Tages - 
sett. Brau., 1924) to the exceptionally unfavourable 
weather conditions of 1924, rather than to a particu¬ 
lar organism. P. Iindemanns (Pet Jour, du Brass., 
1925, 33, 189) has stated that the disease was due to 
lack of nourishment of the cones. This was a result 
of the insufficient supply of sap, the transpiration 
being checked by the excessive humidity of the 
atmosphere. Thus, when the rows of hops had been 
planted in the direction of the prevailing winds, the 
disease was less marked than in the case of plants 
from damp and low-lying parts J G 


University and Educational Intelligence. 

Cambridge —Mr RE Priestley has been appointed 
Assistant Registrar^ with the duties of Secretary to 
the Boards of Examinations and Research Studies 
Mr Pnesllev was a member of two Antarctic Expedi¬ 
tions , he entered the TUniversity as a research student 
in geology in 191 j, became a fellow of Clare College m 
1923 and has been secretary to the Board of Research 
Studies for two years 

Two hsts of successful candidates in the recent 
scholarship examinations have been published An 
analysis of the awards of open scholarships and 
exhibitions shows that 3^ are for natural science, 
42 for mathematics and 113 for other subjects— 
classics, history, languages, etc A further point of 
interest hes in the distribution of the successful 
candidates among the schools Tt is often nowadays 
no easy matter to decide whether any place of second¬ 
ary education is a " public school in the generally 
accepted sense of the term It is possible, however, to 
draw up an arbitrary list which will include those 
schools which the majority of educated people would 
call “ public schools " The present writer has 
ventured to construct such a list, and has grouped the 
new scholars and exhibitioners according to it. The 
following figures have been obtained 

Nat S,J Math Su <$" 

From Public Schools . 11 21 65 

From other Secondary 

* Schools . 24 21 48 

Any deductions made from these figures are liable 
to severe criticism, but three hypotheses suggest 
themselves . 

(1) The public schools divert the majority of their 

best scholars in directions other than scientific 
^ ones. 

(2) The teaching of “ other subjects ** in the public 

schools is superior to instruction in them in 

the other schools. 

(3) The teaching of science in other schools is gener¬ 

ally superior to that in the public schools. 

It is commonly believed in Cambridge that (3) is 
certainly partially correct in many cases Perhaps it 
is time that the public schools gave the matter further 
thought. 


According to the report recently issued by the 
Secretary of the Rhodes Trust, the number of Rhodes 
Scholars in residence during the year 1924-1925 was 
185, of which y6 were from the British Empire and 
89 from the United States , 63 took up their scholar¬ 
ships for the first time. The present academic year 
started with 185 scholars m residence. From the 
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table showing the distribution among subjects during 
the past year, it appears that 48 were taking nature? 
science and medicine and 2 mathematics. Five 
Rhodes Scholars were awarded the degree of D.Phil, 
three of them being natural science students. Refer¬ 
ence is also made to distinctions gained by former 
Rhodes Scholars, among whom are R, B Erode, 
awarded a research fellowship by the National Re¬ 
search Council of America, H W Florey, appointed 
to a Rockefeller medical fellowship; and E. P. 
Hubble, who was awarded half the American As¬ 
sociation for the Advancement of Science Prize for 
1924 for his researches on nebulae. Notice was 
received during the year of no less than 33 new books 
by Rhodes Scholars, of which only 4 have a bearing 
on science The scholarships are to continue to be 
of the annual value of 400/ each A site has been 
purchased at Oxford for the erection of a building to 
be known as “ Rhodes House/* which will be the 
residence of the Oxford secretary and will contain a 
library and a hall for the annual dinners of the Trust. 
Information as to the scholarships may be obtained 
from the offices of the Trust, Seymour House, 
Waterloo Place, London, S W r Tn the United 
States application may be made to President Ayde- 
lotte, Swarf hmore College, Swarthmore, Pennsyl¬ 
vania , in Canada to Mr J M. Macdonnell, National 
Trust Company, Limited, Montreal, PQ , in 
Australia to Dr J C Behan, Trinity College, Park- 
ville, Victoria , in South Africa to Mr P T Lewis, 
Court Chambers, Keerom Street, Cape Town 

Apprentices m H M Dockyards have to attend 
school for a certain number of hours each week, and 
any one who knows the Dockyard schools and the 
instructors in them is not surprised at the successes 
of the students, for no better scientific and technical 
education for youths is given anywhere m Great 
Britain As, however, the apprentices are educated 
at the public expense with the view of their becoming 
shipwrights or fitters m the Dockyards, and as they 
have many decided advantages over students in 
technical schools outside, it seems scarcely just that 
they should be able to use these advantages to secure 
scholarships intended for science students generally. 
Judging from the list, just issued by the Board of 
Education, of successful candidates for Royal Scholar¬ 
ships and Free Studentships, and from the latest list 
of awards of Whitworth scholarships, there is little 
prospect of success for any candidate who has not 
been educated in a Dockyard school, particularly for 
scholarships in engineering subjects Thus, there 
were seventy-one competitors for Group A (Engin¬ 
eering) for Royal Scholarships and Free Studentships 
in the 1925 examination, and each of the eleven 
successful candidates was a Dockyard apprentice. 
In the other groups—physics, chemistry, biology, and 
geology—all the successful candidates were from 
schools and colleges not in the Dockyards Nearly all 
the Whitworth scholars in the last list were from the 
Dockyard schools, and so it has been for several 
years, This must be discouraging to teachers and 
students in other technical schools and colleges, and 
we suggest that the Board of Education might well 
give attention to the matter with the view of arriving 
at a more equitable adjustment of the awards. It 
was never intended that Royal and Whitworth 
Scholarship should be a special reserve for students 
in such institutions as H.M. Dockyards, where 
exceptional opportunities of preparing for them are 
enjoyed, both as regards the advantage of being 
given school time m working hours and as regards the 
practical and theoretical instruction afforded. 
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Contemporary Birthdays. 


January 


F.R.S. 


January 


F.R.S. 


January 

F.R.S, 


January 
January 
FR S 


January 


9, 1866. Prof. Charles J. Martin, C.M G , 

ia, 1862. Prof. John G. Adanu, C B E, ( 

13, 1842. Sir Alfred F. Yarrow, Bart, 

13, 1843. Sir David Ferrier, F.R S 
13, 1858. Sir D. Orme Masson, KBE„ 

13, 1869. Sir Richard Paget, Bart 


Prof. J, G. Adami, Vice-Chancellor of the University 
of Liverpool, was bom at Manchester. Educated at 
Owens College in that city, he entered Christ's College, 
Cambridge, in 1880 In 1887 he became a demon¬ 
strator of pathology in the University, and afterwards 
John Lucas Walker student of pathology. Prof. 
Adami was appointed Strathcona professor of patho¬ 
logy and bacteriology, McGill University, Montreal, m 
1802, this post leading to important developments 
and highly appreciated issues of work whilst in 
Canada President of the Canadian Association for 
the Prevention of Tuberculosis, 1909-12, he was 
president of the Association of American Physicians, 
1911-12 Prof Adami has written much on the 
nature of inflammatory processes A joint paper with 
the late Dr C S Roy, ^Contributions to the Physio¬ 
logy and Pathology of the Mammalian Heart," was 
published in the Philosophical Transactions of thr 
Royal Society 

Sir Alfred Yak row was born in London in 1842 
Our cordial congratulations are offered on the occasion 
of his eighty-fourth birthday He was educated at 
University College School, London Beginning busi¬ 
ness as a shipbuilder and engineer at Poplar, he 
migrated to Clydeside m 1906, continuing, as the 
founder of the world-renowned firm which carries his 
name and flag, the building of merchant ships and 
supplying the multifarious requirements of British 
Navy craft. An early and generous benefactor to the 
National Physical Laboratory, the wider demands of 
science in general have found aid and maintenance 
through his munificence So recently as 1923 Sir 
Alfred made a gift of 100,000/ to the Royal Society 
for administration as a research fund. 

Sir David Ferrier, emeritus professor of neuro¬ 
pathology, King's College, London, was bom at 
Aberdeen m 1843, and thus has reached the npe age of 
eighty-three years. Graduating at Aberdeen in 1863, 
he studied as well at the Universities of Edinburgh 
and Heidelberg. Sir David is specially identified 
with researches on the localisation of cerebral 
functions, begun fifty years or more ago. In pre¬ 
senting one of the Royal Society’s Royal medals to 
him in 1890, the then president recorded that " we 
owe to Prof. Ferrier’s experiments in monkeys, 
animals which he was the first to use for this purpose, 
the beginning and indeed the greater part of our 
knowledge of cerebral localisation in man. Broca 
located the centre for speech in the third left frontal 
convolution, but with this exception nothing was 
known of cerebral localisation in man until Ferner 
commenced his experiments in 1873." By experi¬ 
ments upon monkeys Ferrier was able to map out the 
most important motor areas with great precision, and 
the results were eventually turned to practical account 
in cerebral surgery. 
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Early Science at Oxford. 

January 11, 1683-4. A letter from' Mr. Astoi^ 
mentioned an Analysis of ye stone of ye bladder, 
given in to ye Royall Society, by Mr Lister , who 
affirms, that ye Lapidescent juices within ye body, 
are ye same with those which are without it ; and 
that ye Caput mortuum of ye stone, will apply to a 
Magnet, like other pyrites. 

The Minutes of what has passed in ye new Society 
of Dublin were read ; They gave an account of 
severall discourses, of a differing nature, which have 
been read at their meetings , Wee shall in a little 
time, have copies of them It was then ordered, that 
thankes should be return'd to ye gentlemen of that 
Society for ye favor of their correspondence , and 
that ye Minutes of this Society should constantly be 
sent them 

An account was given of severall late distillations 
of bnne, made by Dr Plot and Mr Musgrave 

1686-7, Mr Pit communicated an account of the 
peristaltic motion of the stomach, observed in a dog 
in July 1685 and also of lacteals arising from the 
stomach lie was desired to try if he could discover 
any lacteal veins in Birds 

January 12, 1685-6. Mr Flamsteed's Tide-Table 
for ye year ib8(> was presented to ye Society, and 
Mr LLoyd presented a Catalogue of ve Shells in ye 
MuSetum Ashmoleanum 

Dr. Plot communicated a Table for ye keeping a 
Diary of Weather-journall by observing ye station 
of ye quicksilver in >e Baroscope, ye place of ye 
Spirits in ye Thermometer, the points and strength 
01 the Wind , and ye state of ye Weather . together 
with an account of Weather-glasses exactly made and 
sold (as the table also is) by Mr Jo Warner, London. 

January 13, 1684-5. Dr. Smith (111 ye chair, in ye 
absence of ye President,) acquainted yc Society, 
that according to a MS of Julius 4 fncanus, belonging 
to Magdalen Col ledge, (which MS. he thinks is about 
200 years old,) ye citation of Vosmus out of this 
Author, concerning ye making of Ignis Grzecus, is 
exact 

A Cubicall measure, of a Quantity given, was 
proposed to be provided ; Mr Caswell, and Mr. 
Walker were desired to enquire, concerning ye 
making one , with it ye difference as to weight, 
between ye same measure of severall sorts of sub¬ 
stances, as grams, earths &c of diverse kinds, may 
be examined, and ye quantity of water &c exhaling 
from a given space, in a time given, may be found 
out; an account of which will make much toward 
ye clearing this quere, vu whether the water of ye 
Mediterranean is disposed of by way of vapor ? 

According to Mr Charles Leigh, they have m the 
County of Lancashire an earth, never yet plowed 
in ye memory of man, in which (about 2 yards under 
ye surface) he has found severall grains of corn, not 
in ye least rotted , he has seen trees in it perfectly 
sound , it will preserve any kind of flesh ; and (he 
thinks) it may make compleat Mummies 

He says, they have a Tobacco-pipe clay, which will 
dissolve in water, and take out any spot. that they 
have a fish, which (he thinks) is the sepia; for if 
they offer to catch it, it will immediately make ye 
w'ater look as black as ink Another fish in that 
Countrey, has a prickle on its back , with which, if 
the seamen are at any time prickt, ye part will 
certainly gangrene . this prickle, he says, is hollow, 
and is inserted into a little bladder, out of which ye 
poyson proceeds, after ye same manner as ki Vipers 

Mr Wejsteed communicated an account of making 
turpentine, tar, rosin, and pitch near Marseilles, 
by Mr. Tho: Bent M.A. lately of Lincoln College. 
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Societies and Academies. 

London. 

Geological Society, December 16,—W, D Lang and 
L. F. Spath The black marl of Black Ven and 
Stonebarrow, m the Lias of the Dorset coast Pt I 
(W. D. L ), The Black Marl Senes of the Geological 
Survey includes Oppel’s /ones of abtusus, oxynotum, 
and rancostatus The lowest part of the series—the 
Shales-with-Beef, has already been descnbed in 
detail At least twelve homons can be recognised in 
the Black Marl above the Shales-with-Beef, as well 
as two non-sequences Pt II (L F. S ) New 
species of ammonites from the Black Marl are 
described Notes are also added by Dr. A E. 
Trueman on the Echioceratid ammonites . by Mr 
L K Cox on the lamelhbranchs , and by Miss H M. 
Muir-Wood on the braclnopods 

Edinburgh 

Royal Society, December 21 —Sir J J Thomson : 
The interimttence of electric force. It IS supposed 
that when a body is undci the action of such a force, 
the increments it receives are each finite in amount 
and separated by finite intervals of time, the average 
interval of time being called the time interval of the 
electric field For events which last over a large 
number of time intervals the results are the same as 
those given by the Classical Theory of continuous 
force, but for events which can happen in the very 
short time comparable with the time interval of 
field an entirely different treatment is required. 
The path of an electron in an electric field would 
on this view not be a curve of continuous curva¬ 
ture, but an irregular polygon with a very large 
number of sides The internuttence of electric force 
would lead to some spontaneous dissociation of 
systems consisting of electrons and positively charged 
particles, and to the production of ROntgen rays 
when electrons passed near atoms, but these rays 
would be very soft unless the electrons moved so 
quickly that the time they were m the neighbourhood 
of the atom was comparable with the time interval 
of the electric field in the atom Since the time 
interval gets longer as the strength of the electric 
field diminishes, periodic electric waves cannot 
spread out indefinitely into space, for as they travel 
outwards the intensity of the electric field diminishes 
and ultimately gets so weak that its time constant is 
long compared with the period of the waves ; the 
waves will be reflected back at this stage and thus the 
energy will be confined to a limited volume, and the 
shorter the period of the waves the smaller will be 
this volume. This shows that the energy of light 
must travel in bundles which do not spread out as 
they travel through space The conception simplifies 
the dual theory of light recently brought forward by 
the author, as it ensures that the energy of the electri¬ 
cal waves in the unit of light should be constant as 
well as the energy of the quantum —A, R. Forsyth * 
A chapter in the calculus of variations ■ maxima and 
minima for weak variations of integrals involving 
ordinary derivatives of the second order. The paper 
constructs the tests for the possession of a maximum 
or a minimum, by integrals that involve first and 
second derivatnes of an unknown quantity. The 
curve, representing the relation between the dependent 
variable and the independent variable, is subjected to 
completely arbitrary variations throughout its length, 
these being small m magnitude as regards position, 
direction, and curvature. The tests are sufficient, as 
well as necessary, for the small variations specified,— 
A. C. Aitken On the theory cf graduation. A 
paper dealing with Prof. E. T Whittaker's theory of 
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ttys graduation of da^a. A new method of solution ia 
proposed which is better adapted for computation 
and also brings out a comparison with other extant 
methods of graduation.—C E Weatherburn : On 
triple systems of surfaces and non-orthogonal curvi¬ 
linear co-ordinates. 

^Sheffield 

Society of Glass Technology, December 16 — 
W E. S. Turner : The composition of glass suitable 
for use with automatic machines A survey was 
made of the whole field of glass compositions which 
have been used, particularly for glass bottles, from 
the time of the Roman glass makers down to the 
present day. The introduction of the automatic 
machine has much limited the range of compositions 
available For example, in using a number of types 
of machines the percentage of lime in the glass can¬ 
not be raised safely above 10 per cent., whereas in 
some of the glass used on the continent and worked 
by hand 20 per cent sometimes occurs. The factors 
which decide the limits of composition are the size 
of the article, whether colourless or coloured; the 
method by which the machine is to be charged, that 
is to say, whether by suction or by gob feeding; and 
finally by the type of machine itself Scientifically, 
the factors of importance are the viscosity of the 
glass, the rate at which the viscosity changes with 
temperature, the heat conductivity and heat radia¬ 
tion —Violet Dimbleby and W E, S Turner The 
relationship between the durability and the chemical 
composition of glass Tests were made of glasses of 
similar type in which soda was replaced successively 
by lime, magnesia, alumina, titania, zircoma, barium 
oxide and bone oxide In all, 70 to 80 individual 
glasses were prepared, and the action of the four 
reagents, namely, boiling water, hydrochloric acid, 
sodium carbonate and caustic soda solution, were 
tested 

Cape Town. 

Royal Society of South Africa, October 21 —P, R. 
v.d. R Copeman : Note on the decrease in acidity 
during the ripening of grapes The most important 
changes occur m the sugar and acid content of the 
juice. The acidity, as determined by titration, 
decreases dunng npening, and when the logarithm 
of the acidity is plotted against the time, a straight 
line is obtained. The concentration of acid varies 
with the time, and the rate of decrease is proportional 
to the existing concentration. The acidity at any 
given time depends upon the variety of grape. The 
rate of decrease of acidity is independent of the 
variety, but is dependent upon some seasonal varia¬ 
tion The rate at which grapes ripen during any given 
season is independent of the variety At maturity 
the decrease in acidity becomes practically negligible. 
—Alexander Brown : An extension of Ceva's theorem 
to polygons of any number of sides ?or a polygon 
of 2 m sides it gives tn -1 relations, and for a polygon 
of 2m + 1 sides it gives m relations. Various special 
results already known can be derived as particular 
cases.—L. P. Bosman: The hydrolytic properties of 
certain amino-acids. Falk and Nielson state that the 
amino-acids glycine, alanine, leucine, aspartic and 
glutamic, bring about the hydrolyses of esters such 
as methyl acetate, ethyl butyrate, and olive oil. The 
actual hydrolyses cannot, however, be attributed to 
the fact that these acids contain the amino-group. 
The acidity of the medium seems to be the cause of the 
hydrolyses.—D. B. Swart : Nate on the South African 
marine mussel, Myltlus Meridionalis> Krause (1848). 
M Meridionalis is established beyond all doubt as a 
distinct species.—H. G. Fourcade: (1} On instruments 
and methods for stereoscopic surveying. {2) The 
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optical transformation of projections and its applica¬ 
tion to mapping from air photographs. (3) On some 
conditions for the accurate vision of stereoscopic 
pictures 

Rome. 

Royal Academy of the Lincei, November 1 —G. 
Armellini : An apparent oscillation of the solar 
diameter. Experiments carried out in the Koyal 
CarapidogUo Observatory. Measurements made in 
three Italian observatones in 1924 give, for the sun’s 
diameter, values lower than those obtained in 1923 
Support is thus furnished to Hilfiker's and Lane's 
hypothesis that the sun is a pulsating star — F. 
Zambonini and G Carobbi : Double sulphates of the 
rare earth and alkali metals (m.). Double sulphates 
of lanthanum and sodium. Investigation of the 
isotherm for 25 0 indicates the formation of the stable 
compound, La 8 {SC> 4 ) 3 , Na 2 S 0 4 , 2H0O.—F Zambonini 
and R. G. Levi Researches on the isomorphism pf 
the molybdates of rare earth metals with those of 
calcium, strontium, barium, and lead Rontgeno- 
graphic analysis shows that the compounds CaMot) 4 , 
SrMo 0 4 , BaMo 0 4 , and PbMo 0 4 possess identical 
crystalline structures —Mineo Chini * Plane lines, for 
which the length of the arc is given in polar co¬ 
ordinates, as a function of the anomaly of the ex¬ 
tremity —-G, C, Evans : The simple potential, and 
Neumann's problem —Mentore Maggini . The orbit 
of the binai^ system 02 533, deduced from inter- 
> fcrometnc measurements —V Ranchi , The ocular 
interferometer —Rita Brunetti * The effect of chemi¬ 
cal linking on the energy of intra - atomic levels — 
A. Pontremoli . The orientation in a constant electnc 
or magnetic field in the hypothesis of molecular 
anisotropy—L Tieri: Determination of Avogadro’s 
constant by means of doubly refracting solutions of 
dialysed iron Results are obtained which show that 
even liquids which under the ultramicro scope appear 
to contain in suspension granules of only one type, 
actually contain granules of different magnitudes. 
There results, therefore, increased condensation of 
the granules at the bottom of the liquid, and con¬ 
sequently, for the lower layers, greater double re¬ 
fraction than corresponds with Laplace's law —Luigi 
Rolla and Giorgio Piccardi Chemical statics of 
electronic phenomena —Mario Amadori Products of 
the condensation of glucose with ^-phenetidine.— 
Michele Giua : Influence of substituents on the 
formation and stability of various cyclic compounds 
In connexion with the nuclear tension of coumaranone 
and coumarandione compounds, the condensation of 
malonyl chloride with / 3 -naphthol has been investi¬ 
gated.—Pietro Sacc&rdi The nature of melanogen 

When injected into the animal organism, pyrrole does 
not pass unaltered into the urine, but is converted by 
oxidation in the organism into a melanogen wipch 
yields an azo-compound different from that furnished 
by pyrrole.—Tullio Carpanese * The epidote of Monte 
Rosso di Veira (Monte Rosa group) This mineral, 
of specific gravity 3 *343, exhibits the crystallographic 
constants, a ; b ; c = 1 *5803 : 1 : 1 *8045, £ 1*64* 34 -5', 
and a composition in good agreement with the for¬ 
mula HCajfAl, Fe) a Si s 0 18 .—Cesare Artom: Obligatory 
correlations of true tetraploidism (giantism and 
cellular magnitude) —Gustavo Brunei!! and Ettore 
Remotti: The physiologico-etiological significance of 
the secondary sexual characters m Gambusia. 

Sydney. 

Royal Society of New South Wales, November 4.— 
J. C. Earl and V. M. Trikojus : The constitution of 
australol. The identity of the solid phenol, australol, 
isolated from certain eucalyptus oils by the late 
Mr. H. G. Smith, with ^-isopropyl phenol, has been 
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established. For the purpose of comparison, ^-iso¬ 
propyl phenol was prepared synthetically by the 
following scheme of reactions ■ magnesium phenyl 
bromide + acetone—>■ phenyl methyl carbtnol—>• 
isopropenyl benzene —cumene —+ sodium cumene 
£-sulphonate—^ p-isopropyl phenol—A R Penfold: 
The essential oils of Melaleuca hnaritfoha and M 
altermfoha Both these tall papery-bark tea trees 

follow the water-courses of the coast distnets of 
N.S Wales and southern Queensland, the former 
being abundant around Sydney, whilst the latter is 
plentiful at Copmanhurst on the Clarence River 
1'erpinenes, cymenc, d-a-pinene, cineol, sesquiterpenes 
(cadmene), and terpinenol-4, with a little sesquiter¬ 
pene alcohol, are the principal constituents of the 
essential oils —Leo A Cotton Note on the earth¬ 
quakes at Murrambateman during March and April 
1924, and January to April 1925. Although the 
continent of Australia lies outside the two great 
earthquake belts of the world in which 95 per cent 
of all recorded shocks occur, there are certain areas 
which are subject to occasional earthquakes The 
Yass district is one which lias from time to time been 
shaken, but there is no previous record of such a 
seismic spasjn as that which affected this district 
during the months of March and April 1924 Altogether 
some nine or ten shocks were recorded 111 this interval. 
The first earthquake was the most pronounced, and 
the information secured from many residents m the 
district show that the isoseismals have a pronounced 
L-shaped distubution which is attributed to movement 
along two faults which act as partial boundaries of 
an unstable earth block A recurrence of seismic 
activity in the district took place during the period 
January to April in the following year (1923) Five 
shocks were recorded m this interval — M B Welch 
The identification of the principal iron barks and 
allied woods Australia's most valuable hardwoods 
for heavy constructional work, railway sleepers, poles, 
etc f are the ironbarks It is, however, ver\ difficult 
to separate these woods from certain timbers known 
as grey gum, which are often substituted for the 
former. Certain differences exist, however, and these 
are described 


Official Publications Received. 

Sixth Report of the Hrnuko Abatement League of Great Britain 
Pp 17 (Him cheater : 33 Blackfriar* Street ) 

Contributions to Palaeontology from the Carnegie Institution of 
Washington Papon* eoftremlug the Palneonfcolozy of thti Pleistocene of 
California ami the Tertiary of Oregon (Publication No, 847.) Pp. iU H- 
0*2 + 10 plates (Washington * Carnegin Institution ) 

Archaeological Investigations In the Aleutian Inlands My Waldenm* 
JooheUon. (Publication No. So7 ) pp 146+2B plates. (Washington. 
Carnegie Institution.) 

United States Department of Agriculture Department Bulletin No 
1830: The Effect of Weather upon the Change In Weight or a Colony of 
Bees during the Honey Flow. By James I II amble ton Pp, 62 
(Washington : Government Printing Gfflco ) 10 cents, 

Livingstone College. Annual Report und Statement of Account* for 
the Year 19*24-26 Pp. 34. (Leyton, K.10 ) 

New Zealand . Department of Lands and Survey Scenery Pieeerva- 
tlon: Report for the Year ended 31st March 1026, together with State¬ 
ment of Accounts and Schedule of Lands acquired and reserved durlog 
the Year under the Scenery Preservation Act. Pp 7. (Wellington, 
N.Z. : W. A. O. Skinner.) flrf. 

Transactions and Proceedings of the Botanical Society ef Edinburgh. 
Vol, 89, Part 2, Session 1924-25 Pp. xvi + 119 217. (Edinburgh ) 7«, IW. 

Proceedings of the Royal Society of Edinburgh, Session 1926-1023 
Vol. 46, Pert 1, No \ : Some Modem Aspects of Physical Research, 
Address by the President, Sir Alfred Ewing, pp. 8. 9d, Vol 40, 
Part 1, No. 2: Prenatal Death in the Pig and Its Biftct upon the Sex- 
Ratio. By F. A. B, Crew Pp, 9*14. fld. (Edinburgh. U. Grant and 
Son ; London: williams and Norgnte, Ltd.) 

Communications from the Geological Institute of the Agricultural 
University, Wageningen (Holland). No. 9: Report on fc Collection of 
recent Snells from Obi and Halmahera (Molucca*) "-By Dr, 0. H. 
OostlngW Pp. 863, (Wageningeu : H, Voenman en Eonen.j 
New Zealand ; Dominion Museum. Bulletin No. 9: Maori Agriculture, 
tho Cultivated Food Plants of the Natives of New Zealand, with some 
Account of Native Methods of Agriculture, its Ritual and Origin Myths. 
By Bledon Best. Pp. viii+178+87 plates, (Wellington, N.Z.) 
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Forest Bulletin No (17 (Silviculture Herias): Chtr (Pinus longiflora) 
<1 Supply. By 8 H Howard. Pp 7 (Calcutta. Government of 
India Central Publication Branch.) 8 annas; 4 d 
IJoninkHjk Magnetfach an MeteorologUch Observatortnm to Batavia. 
Varhindelingan No. 14 : Regcnval In NedorlandHch-Indip (Rainfall In the 
Motherland* Indies) Door (by) Dr ,7. Boerema. Deal 1 (Vol. 1): 
Gemlddclden van dan Reganval voor 971ft Wnarnemlngsplaatson In Neder- 
UudMjh'tndle, berekend ult Waarnetuinawn verrlcbt in hetTiJIvak ltiTft- 
1082 (Mean Rainfall Figures for 2715 Rainfall Stations in the Nether* 
lands Indies, calculated from Observations mnde during the Period 1870- 
1022). Pp vlll + 102. (Weltevreden . LandsdrukkerlJ.) 

The American Museum of Nftfmal History Guide Leaflet No. 01 * 
The Capture and Preservation of Small Animals for Study. By H G 
Anthony Pp ft3 (New York ) 1ft cents 


Diary of Societies and Public Lectures. 

SATURDAY , January St 

Gkograihical Association (Annual Meetings) (at London School of 
Economic*), at u.HO am- Exhibition —At 10.—Prof. P M Roxby . 
Tho Concept of Natural Regions m the Teaching of Geograph}, 
with Special Illustrations from Chinn—At 11 15 — Discussions helri 
concurrently In separntfi rooms — C G Beasley and others The Flnco 
of Geology in a Two Penod a Week Geography Course —C D Korda 
and others Detail in Geography Lessons -Major A, G, Church and 
others Geograph} In Relation to othet School Subjects.—Miss R M. 
Fleming and otheis Geography for tho Younger Children In Primary 
Schools 

Institution of Muntcipai and County Eno infers (Yorkshire Dlstilet) 
(at Town Hall, Huddersfield), at 2 3U 
Royal Institution of Great Britain, at 3 —Sir William Bragg • Old 
Trades and New Knowledge ( 0 ) The Trade of the Miner 
Institute or British Foundrymen (Lancashire lironch) (at College of 
Technology, Manchester), at 4 --J. Longden Liquid Shrinkage in 
Grey Iron 

MONDAY, January 11 
Ftov al Irish Academy, at 4 15 

Royal Society or Edinburgh, at 4 80 —Prof A A Lawson* Endemism 
and Evolution ns observed in the Australian Flora.—Prof, G Harrowor 
A Study of the Hokien and Tamil Skull — Di D A. Falrweather 
Electrosyntlieftis in the Series of Normal Dibasic Acids -Miss C C 
Miller. The Slow Oxidation of Phosphorus Trioxide, Pt. 1. The Action 
of Water Vapour on Phosphorus Trioxide —E T Copson * Partial 
Differential Equations, and tho Calculus of Variations, 

Victoria Institute (at Central Buildings, Westminster), at 4 80 — 
Prof. T G. Pinches Notes on the Discoveries at Ur and Tel Al Obeld, 
and the Worship of the Moon-God 

Institution OF Automobile Enoinkerh (Birmingham Centre) (at 
Chamber of Commerce, Birmingham), at 7 —H. Briggs The Elimination 
of Noise in the Motor Cycle 

Institution or Electrical Engineers (Informal MoetingHat Uulversity 
College), at 7 —W. C. Clinton and others Discussion on The Electrical 
Installation at the Rockefeller Building, University College 
Institution of Electrical EwuNEKua (North Eastern Centre) (at 
Armstrong College, Newcastle-upon-Tyne), at 7. 

Institution of Mechanical Engineers (Graduates’ Section, London), 
at 7 —E H Lewis * The Reduction of Fnotorv Costs 
Institute or Metals (Scottish Local Section) (at Si* Klmbank Crescent, 
Glasgow), at 7 SO—Prof F C Thompson The Mechanical Properties 
of Nnn-Forrous Metals and Alloys at High Temperatures 
Surveyors’ Institution, at. 8 — W L Taylor; Recent Forestry 
Development 

Roval GfooRAPHtCAi Society (at .Italian Hall), at 8.30.—,T P. Mills ■ 
The Assam Burma Frontier. 

Royal Society or Medicine, at fi 30 - Prof. Not,l Putnn . The Metabolic 
Changes in Chloroform Poisoning 

Institute of Brewing (London Section) (at Engineers’ Club, Coventry 
Street, W.) — .1 Stewart* Barleys 

Institution of Electrical Engineers (Western Centre) (at Swansea).— 
R A Chattock * Presidential Address 

TUESDAY, January 12 

Makchesier (Jem on u al and Mining Soufty, at 4 
Royal Society oi> Medicine (1 Iiarapeutlr* and Pharmacology and 
Medicine Sections), At 5 -Prof Elliott and Prof. Cummins and others . 
Discussion on The Treatment of Pulmonary Tuberculosis with Sano- 
crysln 

Institution of Petroleum Technoiooihth (at Royal Society of Arts), 
at 6,80 —J Stanley Lewis , The Vapour Pressures of Fuel Mixture*, 
Pait II , to be followed by a discussion. opened by Prof J 8 . 8 . Brome, 
on Thu Estimate of Unsat/urated and Aromatic Hydrocarbons 
Institution or Civil Engineers, at 0 —C. V Bengough * High Level 
Bridge, Newcastle upon*Tyne • Underpinning and R«i»afr of Founda¬ 
tions of River Piers 

Institution pr Ei eotrical Engineers (North Midland Contis) (at Hotel 
Metropole, Leeds), at 7. 

Institution or Ei sor rical Engineers (Scottish Centre) (at North 
British Station Hot*d, Edinburgh), at 7.—H. M Sayers; Electricity 
Supply Tariffs 

Royal Photoohaphic Society of Great Britain, at 7.—A. S Watson ; 

The Influence of the Renalssancu on Italian Painting. 

Institution of Automomile Bnoinkfus (Coventry Centre) (at Broadgate 
Cafe, Coventry), at 7 80 - J D. Parke* ; Logic applied to Failures, 

£001 kty or C hemic a 1 Industry (South Wales Section) (at Technical 
College, Cathays Park, Cardin), at 7.80.-Discussion on The Training 
of Chemists foi Industry, 

Institution or Enoinerra and Shipbuilders in Scotland (at 80 
Him bank Crescent, Glasgow), at 7.80 —Prof. W. Kerr* Failure of 
Metals by Creep 

Qukkrtt Microscopical Club, at 7 so.—T. Savory * Evolution In Spiders 

NO. 2932, VOL. 1 17] 


Pharmaceutical Society or Great Britain, at B.—F. Brrune and 
Dorothy G. Randle. Some New, Modified and Tested Formula of the 
Brltiah Pharmaceutical Codex. 

WEDNESDA Y, January 18 . 

Royal Society or Arte, at 8 .—Prof. H. E, Armatroug: Alice In 
Wonderland at the Breakfast Table (Mann Juvenile Lectures) ( 2 ). 

Royal Society or Medicine (Surgery: Sub-Section of Proctology), at 
6.30.— Dr. C. Dukes. Simple Tumours of the Large Intestine and 
their Relation to Cancer. (To be followed by a discussion ) 

Institution of Civil Engineers (Informal Meeting), at C.—F. J. Paice 
The Testing and Examination of Materials for Railway Construction. 

Radio Society of Great Britain (Informal Meeting) (at Institution 
of Electrical Engineers), at 6 . 

Institution or Electrical Engineers (South Midland Centre) (at 
Birmingham University), at 7 .—C. E. webb: The Power Losses In 
Magnetic Sheet Material at High Flux Densities. 

Institution or Chemical Engineer* (Jointly with Sockty of Chemical 
Industry (London Section)) (at Chemical Society), at ft,—A. J. V. 
Underwood A Critical Review of Published Experiments in Filtration. 
—Dr G Martin: Tube Mill Grinding—with special reference to 
Grinding in a Current of Air 

Institution of Engjnkfks»-tn-Chauub (at St. Bride Institute, Bride 
Lane, B C ), nt 8 — J W I. Rowe Industrial Economics. 

Institution of Structural Engineers (Lanoa shite and Cheshire 
Branch)—Prof J Husband. The Lateral and Transverse Bracing of 
Brldgea. 

THURSDAY, January 14. 

Royal Society, at 4 30 — Pi.L, Hill and V. Arums; Effects of Ultra-Violet 
Radiation upon Involuntary Muscle and tho supposed Physiological 
Interference or Visible Rays—I de B Daly* A Closed Circuit Heart 
Lung Preparation Effect of Alteration* in the Peripheral Rosin Unco 
and Tu the Capacity of the Circulation —To he read (a title 0 n/vT 8 , 
P Stranges ays and Honor B Foil Experimental Studies on the 
Differentiation Of Embryonic Tissue* growing in vivo and tfn, vitm, T. 
The Development of Uie Undifferentiated Limb-bud (u) when sub¬ 
cutaneously grafted into the Pont Embryonic Chick, and (ft) when 
cultivated hi rifio -C. N Long. Muscular Exercise, Lactic Acid, and 
the Supply and Utilisation of Oxygen Part XIV The Relation In 
Man between the Oxygen Intake during Exercise and the Lactic Acid 
Content ot the Muscich.—K F Wetzel and C N. Long* Tho Meta 
holism of the Diabetic Individual during and after Muscular Exercise 
--W, G. Millar The Diffraction Method of measuring the Diameter of 
Erythrocytes 

London Mathematical Society (at Royal Astronomical Society), at 6 

British Psychological Society (Education Section) (at University 
College), at ft.—Miss Margaret Drummond* The Nature and Training 
of the Imagination 

Institution of Electrical Engineers (Dundee Bub-Oantro) (at Univer¬ 
sity College, Dundee), at 7 80 — W. M. Mackay : Atmospheric 
Electricity 

Institution or Mechanical Engineers (Glasgow Brunch) (Annual 
Meeting) (at Roval Technical College, Glasgow), at 7.30.--8. Couper ‘ 
Economy of Fuel In Htaam Generating Installation* 

Institution of Mechanical Engineer* (Cardiff Branch) (Annual 
Meeting) 

Institution or Mechanical Engineers (Liverpool Branch). — Third 
Report of the Marine Engine Trials Committee. 

Oil and Colour Chu-mimth Association 

Institution or the Rubber Industry (Manchester Section) (at M»n 
cheater) —H O Young : Steam and its Control aa applied to Rubber 
Production Methods 

FRIDA Y, January 16. 

IIoyal Astronomical Society (Geophysical Discussion), at 6.—Piol J 
July 4 Radioactivity and the Earth’s Surface History Other speakers; 
Bi H Jeffreys and I 1 Lake. In chair— Lord Rayleigh. 

Institution or Mechanical Engineers (Informal Meeting), at 7.— 
Discussion Novelties al the 1025 Engineering Exhibition 

Royal Photographic Society of Great Britain, at 7 —A. O Bad bold 
and J D. Johnaton * Demon titration of Thiocarbamide Lantern Slide 
Making. 

Photom 1 orographic Society (at 20 Mortimer Street) (Members only), 
at 7.-J W» OgUvy DemonatraGon of Recent Implements in Micro* 
b cop ic a 1 Apparatus, 

Institute or Metal* (Swansea 1 x>ca 1 Section) (at University College, 
Swansea), at 7 lfi. — Pror F 0. Thompson: The Wire-Drawing 
Process. 

Junior Institution or ENQiNEEKa, at 7.30.—J. Wolatenholme* The 
Commercial Side of Foundry Work. 

Institute or Metals (Sheffield Local Section) (at Bheffleld University), 
at 7.30 —Prof. C. H. Dench ; The Early History of Gold. 

Institution of Structural Engineers (Midland Counties Branch) (at 
Birmingham), at 7 80,—W. E. Ballard; Metallisation with special 
reference to Zinc Coatings to prevent Corrosion of Structural Steelwork. 

Institution of Mechanical Engineers (Leeds Branch) (Annual 
Meeting) —Prof. F. C. Lea • Repetition Stresses 

SATURDAY, JANUARY 1ft. 

Scottish Junior Gas Association (at Royal Technical College, Glasgow), 
at 7 —Ii Garvie; Paper. 


PUBLIC LBCTURtfS. 

MONDAY, January 11. 

Dykrb’ Hall (Dowgate Hill), at ft.—0. M. Whittaker: Artificial 811k 
Dyeing. 

FRIDAY, January 16. 

UKiVftRsrrr College, at ft.—Prof. T, Boren lua: Donatello. 
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Research and Education in Agriculture. 

I T is difficult for the lay mind to appreciate the 
possibilities of an architectural venture until at 
last the scaffolds are withdrawn and the finished building 
stands forth for all to see—to praise or to blame. It 
has been thus with the steady building up of our 
present system of agricultural research and education. 
It is only now, as the scaffolds are being slowly re¬ 
moved, that we can realise to the full the scope of the 
edifice which it has been sought to erect. 

The Report recently issued by the Intelligence 
Department of the Ministry of Agriculture 1 is an 
interesting document, in which it has been possible 
perhaps lor the first time to give the reader a complete 
picture of the machinery by which it is hoped to bring 
scientific knowledge and scientific method to the direct 
aid of the farmer It will be a matter of surprise to 
many—no doubt accustomed to think that England 
still lags far behind other countries m the matter of 
financial support to agricultural research and educa¬ 
tion—to find on what a substantial foundation the 
system has been built. The plans, too, have been well 
drawn, for they allow of harmonious expansion in 
several directions, and there can be no gainsaying that 
the system as a whole holds much promise for the future. 

It will be apparent that one of the corner-stones of 
the whole structure is research—and it is satisfactory 
to be able, in parenthesis, to add that the farmers 
themselves have been second to none in their anxiety 
that this stone should be well and truly laid Not 
only are annual grants to a total exceeding 104,000/. 
made to twenty-one research institutions in England 
and Wales—each charged with definite lines of inquiry 
—but also grants now amounting to 31,400/, are made 
to fourteen advisory centres in order largely to provide 
for research into purely local problems. 

It is very satisfactory to note that the advisory 
system has been considerably strengthened—the grants 
have been increased by 13,650/. since 1921-22, and 
advisory economists have now been appointed to the 
majority of the centres. Perhaps the chief merit of 
the advisory scheme is the tacit recognition of the 
importance of stimulating the research spirit in con¬ 
nexion with the teaching departments. It follows that 
a far-reaching effect of the strengthening of the per¬ 
sonnel at the colleges consequent on the appointment 
of the advisory officers is that the teaching staff have 
greater opportunities for specialisation and for con¬ 
ducting independent research. 

Grants to agricultural departments of the univer¬ 
sities and to agricultural colleges for higher education 

1 Ministry at Agriculture tad Fisheries, Report of the Work of the 
Intelligence Department of the Ministry far the three years 1931-24. Pp, 
163. (London j H.M, Stationery Office.) 53.net. 
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are made to fifteen institutions to a total of 48,500/. 
There is less disparity between the grants made to 
the different teaching centres—although even here it 
is appreciable—than to institutions charged primarily 
with research. In the latter case a large disparity is 
almost inevitable, since the several research institutions 
have very different terms of reference demanding very 
different staffing and equipment As time goes on it 
is, however, to be hoped that it will be found possible 
rather to level up the grants to the several institutions 
than to accentuate the differences further—and this 
tendency should be applied alike to research and 
educational grants. Over-wide dispan ties in the dis¬ 
tribution of public funds are at all times undesirable, 
and if carried to excess might possibly stimulate 
something much less desirable than healthy rivalry. 

Grants to the counties have totalled 150,000/, 
making the gross expenditure on county work, in part 
financed from local funds, 224,000/. Agricultural 
organisers are now attached to practically all the 
counties in England and Wales, while in a large number 
of counties there also exists the nucleus of a sound 
educational staff. The provision of farm institutes in 
the counties has been increased to fourteen. 

There is thus provided a complete chain from re¬ 
search to education aiming at bringing the maximum 
of assistance to the farmer. The organisation of the 
whole system, however, presents difficulties, for not 
only are a large number and wide range of workers 
involved, but administration also falls to a number of 
different bodies — the Ministry of Agnculture, the 
governing bodies of colleges, universities and research 
institutions, and the county authorities. In regard to 
some aspects of the work responsibility is also, in part 
at least, delegated to advisory committees or councils, 
while trade interests and opinions have frequently to 
be considered. 

The Ministry of Agriculture has sought to co¬ 
ordinate the whole work by setting up standing con¬ 
ferences, such as, for example, those of the advisory 
pathologists and advisory chemists, and from time to 
time calling larger conferences of research, college, and 
county workers. Regional conferences of all the 
workers in the counties associated with the different 
advisory centres have also become general, and more 
and more are fulfilling the most important part in the 
smooth working of the machine. There is perhaps 
real risk, however, that some of the measures adopted 
may tend towards a too great standardisation in 
respect of the functions and duties of both institutions 
and individuals, rather than towards co-ordination in 
the highest sense. 

In research a certain amount of overlapping can 
never be avoided, and since method and individuality 
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go for so much, is perhaps rather to be encouraged 
than the reverse. The consequences could only be 
disastrous if research came to be considered as almost 
the sole prerogative of the research institutions and of 
the advisers, and if the drawing up, or criticism, of 
schemes of research or inquiry were deemed only to be 
the concern of the “ officialresearch workers. In a 
loosely knit together system the success of which 
depends solely on good-will—and since the system is 
primarily intended to serve the interests of a pro¬ 
foundly complicated industry—the ideas of practical 
workers in close touch with the farmer should be 
regarded as of at least equal value in formulating 
profitable lines of research to those of the research 
workers themselves. 

It is, therefore, of the utmost importance that the 
constitution of all conferences and committees—if only 
remotely connected with the administration of any 
part of the scheme—should always be such as to imply 
nothing in the nature of prerogatives. Moreover, the 
terms of reference under which an institution or an 
individual worker acts, no matter how restricted their 
scope, are surely not intended to imply the posses¬ 
sion of a monopoly; consequently—and in order to 
dispel completely the possibility of any such views 
being held—the greatest possible encouragement should 
be given to any independent worker of proved capacity 
to proceed with an attack by methods which seem good 
to him on a problem to which he is attracted, even if 
the investigation comes within the category of subjects 
dealt with at one of the research institutions. Any 
tendency in the opposite direction should be rigidly 
guarded against, for if allowed to develop it would 
assuredly shatter the stability of the whole fabric, and 
would certainly tend to stultify originality, which is 
the life-blood of successful investigation. 

There is very considerable evidence in the report to 
show that scientific information is, in fact, not only 
being put into the farmers’ hands, but is also being used 
to good advantage. Perhaps the most significant figure 
quoted in this connexion is that 6782 persons attended 
evening classes during the year 1923-24, while the 
success of the formation of agricultural discussion 
societies in the counties is another excellent augury 
for the future. The value of these classes and societies 
will, moreover, increase in proportion as the number 
of young men with practical farming as their objective 
pass through the colleges and farm institutes. 

The various schemes of organisation pressed forward 
by the Ministry have amply justified themselves. This 
is well seen with reference to the recent great advances 
made in poultry keeping in Great Britain and in rela¬ 
tion to various aspects of tb$ horticultural industry. 
In some ways the most significant work of organisation 
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is that connected with certain features of the administra¬ 
tion of the Destructive Insects and Pests Act. Refer¬ 
ence is made to the inspection and certification of 
growing crops of approved immune varieties of potatoes 
and to the wart disease immunity trials conducted 
under the auspices of the National Institute of 
Agricultural Botany at its Ormskirk station. These 
constitute relatively new departures, which eventually 
will almost certainly be applied in principle to other 
crops with beneficial results of a magnitude that at 
present we can but dimly foresee 

By no means the least important of the activities 
under the general guidance of the Ministry are the 
various live-stock improvement schemes. The report 
before us is evidence in particular of the fruitful results 
of the comparatively recently introduced milk-recording 
scheme The recorded herds show a substantial 
increase in the average yields per cow from year to 
year, and, what is of greater importance, a marked 
improvement in the proportion of high-yielding cows 
in the several herds, due to the steady weeding out of 
the poorer milkers. This is a scheme which has an 
altogether greater value than is indicated merely by 
the convincing statistics given—for more than any 
other educational activity it has taught the farmer the 
value of accurate records, a lesson which he must come 
eventually to apply to all his breeding and perhaps to 
most of his practices. 

From the scientific point of view, the achievements 
have important implications, for they show, the neces¬ 
sity of testing and checking the validity of show-yard 
criteria in respect of all live-stock. At present the 
breeding societies, assisted by the Ministry, base the 
selection of sires almost wholly on show-yard criteria, 
and the excellence of the selections made is sought to 
be substantiated in a paragraph—which is perhaps 
prematurely thrasonical—alluding to the successes of 
stock by premium bulls at the shows. 

The whole question of the merits of one breed com¬ 
pared to another, and of one type of animal within the 
breed to another, is intimately connected, however, 
with economy of conversion of feeding-stuffs. It 
would perhaps be wise, in view of the teaching of the 
milk records, to initiate well-planned local schemes of 
experimentation, at carefully selected centres, designed 
to obtain trustworthy data on the economic suitability 
of different types of animals *or the different con¬ 
ditions obtaining. This should be done before going 
too far to encourage breed societies run on the un¬ 
proven assumption that show-yard criteria afford the 
correct basis for selecting sires competent to beget 
progeny with the highest possible money-earning 
capacity vfrfyen employed as ordinary farm stock in the 
districts severally served by the societies* * 
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The History of Engineering. 

A History of Engineering . By A. P. M. Fleming and 
H. J. Brockiehurst. (The Histories of English Indus¬ 
tries Series.) Pp. vii + 312. (London: A. and C. 
Black, Ltd., 1925.) 12s 6 d , net. 

HOUGH there are many biographies of engineers 
and historical works in various branches of 
engineering, no attempt appears to have been made 
to write a general history of engineering The reasons 
for this are perhaps not far to seek. No one but an 
engineer could write such a book, and engineers, as a 
rule, are actively engaged in the exercise of their 
profession and are concerned more with the present 
and the future than with the past. It is true many 
engineers possess the necessary literary ability and a 
few the wide knowledge and experience, but the 
opportunities for historical studies are but few. A 
step in the right direction was taken a few years ago 
when the Newcomen Society was founded, and the 
researches by its members will prove a mine of informa¬ 
tion for the future historian. But the subject is a vast 
one; the materials are there in profusion, and the task 
of selection is by no means easy. Of the sources of 
information, none arc perhaps of more value than the 
transactions of the various engineering societies, the 
addresses of the presidents often containing historical 
reviews of great importance; those of Sir John Rennie 
in 1846 and of Sir William White in 1903 to the 
Institution of Civil Engineers bemg two notable 
examples. 

While no general history of engineering exists, 
historical notes are often given in text-books, and there 
is ample evidence that m the profession there is a 
growing sense of the value of the records of the past. 
France and England have possessed museums illus¬ 
trating invention and engineering for many years, 
German engineers supported whole-heartedly the build¬ 
ing up of the Deutsches Museum in Munich, and 
energetic action is now bemg taken to form a National 
Museum of Engineering and Industry for the United 
States. This will probably take the form of a central 
museum at Washington, with smaller museums of an 
educational character in some of the great industrial 
centres. This is a movement which will be watched 
with growing interest. The committee entrusted 
with the task of inaugurating the American Museum 
includes representatives of the four Founder Societies 
of Civil Engineers, Mechanical Engineers, Mining 
Engineers, and Electrical Engineers. For their president 
they have Mr. Samuel Insull, of whom it has been 
said “no ship ever stranded which had him for its 
helmsman.” : 

Nearly all engineering can be included in four groups 
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relating to transport, communication, power, and pro¬ 
duction. The story begins with the earliest of tools, the 
making of sledges and the use of metals. It includes 
the construction of canals and harbours, bridges and 
aqueducts by the Chinese, the Egyptians, and the 
Romans, who, working with the simplest appliances, 
raised those monumental works which claim our pro¬ 
found admiration to-day. While admitting the absorb¬ 
ing interest of the study of the engineering feats of 
the ancients, it is modern engineering which has 
changed the face of the world and the habits of nations. 
Modern engineering had its birth with the steam engine 
in the early part of the eighteenth century, and its 
scope is indicated by the definition accepted after much 
deliberation by the American Society of Mechanical 
Engineers in the statement: “ Engineering is the 

science of t ontrolhng the forces and utilising the 
materials of nature for the benefit of man and is the 
art of directing and organising human activities in 
connexion therewith.” The definition breathes a 
spirit of service worthy of the noble hentage of the 
engineer; a hentage of which we cannot know too 
much. Each generation has produced its pioneers, and 
the young engineer will find in their lives a source of 
inspiration. The objects of our engineering museums 
include the preservation of historic works, but they 
might also well include the publication of adequate and 
impartial histories of the progress of engineering 
Like all science, engineering is international, and the 
improvements and discoveries of each nation are 
available for all. Yet there is room for the histories of 
nations as well as of mankind, and the book which has 
led to these remarks is a history of engineering devoted 
mainly to the story of engineering in England. It 
has chapters on docks and harbours, canals, roads and 
bridges, steam, railways, iron, gas and electricity, as 
well as a short chapter on ancient engineering. The 
waters, however, have mainly kept to the old well- 
beaten tracks, and we are thus once again brought into 
the company of Brindley, Newcomen, Stephenson, 
Cort, Watt, Hedley, and Faraday. The story retold 
is of immense importance, but we should have been glad 
of more information regarding the growth of the great 
industries these pioneers promoted. Of thirty-four 
pages given to the chapter “ The Age of Steam,” 
thirty are devoted to Savery, Newcomen, Watt, and 
their contemporaries, and four to the steam turbine. 
We nowhere find the names of Perkins, Donkin, Hicks, 
Joule, Marshall, Elder, Kirk, Rankine, Willans, or 
Yarrow. The compound and triple expansion engines, 
the high-speed engines working with high pressures, 
were all very important improvements, and half a 
century ago numerous engineering firms were employed 
almost solely in their production. We were the makers 
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of steam engines for the whole world, and the history 
of this industry has never been written. 

As introductory essays to the study of engineering 
history, the sketches in the book are well worth readings 
but much more is required than this. The sense of 
proportion is one of the essential qualifications of the 
historian of engineering if he is to endeavour to follow 
in the footsteps of Gibbon, who with a wide and intimate 
knowledge of his subject possessed the power of 
mastering his materials and of condensing them into a 
broad and well-filled narrative in a manner which has 
never been surpassed We speak of the age of steam, 
the iron age, the steel age, the age of machinery, the 
age of electricity, and the age of invention, but there 
are no such separate ages; they are all included in the 
age of modern engineering, and the telling of that 
story still awaits its Gibbon. 


The Psychology of Juvenile Crime. 

The Young Delinquent. By Prof. Cyril Burt. Pp. 
xx + 643. (London: University of London Press, 
Ltd., 1925.) 175 6 d. net. 

ROF. BURT’S aim in this important study is 
primarily practical; he wishes to afford to 
teachers, probation officers, and others, aid in the 
investigation and treatment of young offenders. His 
practical advice, however, is based upon an exact and 
scientific study of data collected by himself in the 
course of his work in connexion with the schools of the 
London County Council, and he brings to bear upon the 
treatment of his problems a breadth of outlook very 
rare in the previous studies of the etiology of crime. 
Very frequently these have been vitiated by over¬ 
emphasis of selected cases, by preconceived notions as 
to the relative importance of heredity and environment 
as determinants of human conduct, by the absence of 
a sound anthropological and psychological basis. 

Prof Burt’s work undoubtedly avoids these defects. 
His method is to take a sample collection of two 
hundred consecutive cases of juvenile delinquency, to 
study these intensively, and to check his conclusions 
by a study of a control group of four hundred cases 
taken from the non-delinquent population of children 
of the same age and social class, living in the same 
streets and attending the same schools. In each case 
he studies carefully the home circumstances, the family 
history, the physical and mental condition of the child 
concerned. His main conclusions may be briefly 
indicated. As to hereditary factors, he shows that the 
notion that crime can be as such inherited is due to 
crude and antiquated ideas as to the existence of an 
innate moral sense, and to the fact that most writers 
on the subject have adopted the method of citing 
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conspicuous case histories and selected family trees 
with crime occurring in all of them. His own elaborate 
statistical study shows that cases of sporadic crime are 
far more usual than those with criminal lineage. It is 
true that intellectual and moral defects have a high 
frequency among delinquent families, but the figures 
given approach closely those for defective discipline 
and vicious surroundings, and it is therefore possible 
that we are dealing rather with contagion than bio¬ 
logical heredity We shall see later that a direct 
hereditary relation is asserted of crimes based upon an 
exaggeration of certain instincts. But even in these 
cases the instincts underlying them are not as such 
criminal and are never the sole causes of the crimes 
committed. All that can be said at the most is that 
what is inherited is a vague congenital enfeeblement 
which may affect the temperament, intelligence, and 
physique as a whole, and may in certain circumstances 
find expression in tendencies to crime. 

It is one of the many merits of Prof. Burt's work that 
he avoids any undue separation between environmental 
and hereditary factors. It is not any given situation or 
environment that makes a man a criminal, nor is crime 
due to hereditary structure or equipment taken in itself. 
In all cases we have to deal with a subtle and intricate 
personal response to a given situation. Such response 
is never merely mechanical, never a passive effect of an 
external cause, but the active expression of the mind 
of the individual in relation to his environment. It is 
necessary, accordingly, to study both the innate equip¬ 
ment and the environmental condition of the criminal, 
but the two sets of factors must not be sharply separ¬ 
ated from one another and pitted against one another 
in the simple manner so common in the literature of the 
subject. Moreover, in regard to the environmental 
factors, it must be remembered that owing to their 
complexity they can scarcely ever be fully and ade¬ 
quately determined, and that though, for purposes of 
investigation, each factor may be studied in abstraction 
from the rest, yet in fact they interact and modify one 
another in the most intricate and perplexing manner. 

The use of mathematical or statistical expressions 
often gives to results of social inquiry an appearance of 
precision quite unwarranted by the crude data upon 
which they are commonly based. Prof, Burt uses his 
statistical methods with the caution which we have 
learnt to expect from him. The coefficients of associa¬ 
tion he arrives at for environmental factors are: for 
poverty, 0-15 ; for defective family relationships, 0*33 ; 
for vicious homes, 0*39; for defective discipline, 0*55 ; 
for conditions outside the home, including unemploy¬ 
ment, uncongenial work, influence of associates, 0*29. 
He shows dearly that the commonest and most disas¬ 
trous conditions are those that centre about the family 
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life. As regards physical Characteristics, Prof. Burt 
confirms the conclusion, reached by Gormg in relation 
to adults, that the criminal conforms to no definite 
physical type. On the other hand, defects of develop¬ 
ment and general physique are more common among 
delinquent than among non-delinquent children of the 
same class. In general intelligence delinquent children 
have a lower average mental ratio than the non¬ 
delinquent More serious is the fact that the “ educa* 
tional ratio ” of the former which measures their 
attainment as distinguished from their ability is only 
81 per cent., that is, at the age of ten their attainments 
are on an average those of a child of eight, and that of 
those who have left school, more than half are under the 
level of Standard V. 

The least satisfactory portion of the book seems to me 
to be that devoted to the study of the temperamental 
conditions of crime. Prof. Burt finds a correspondence 
between categories of delinquencies and the usually 
accepted classifications of instincts, and this leads him 
to stress the instinctive origin of certain types of crime, 
especially those connected with sex, violent temper, 
wandering, and impulsive theft. But there is, as I 
think, at present too much divergence of opinion both 
as to the nature and classification of human instincts 
to make such a treatment really fruitful. Some 
examples will make this point clear. Prof Burt studies 
cases of theft in connexion with the instinct of acquisi¬ 
tion, but it may be and has been seriously doubted 
whether acquisition in man is really instinctive. The 
processes of acquiring are generally connected with the 
satisfaction of other instincts, for example, nutrition 
and sex, and objects connected with these and other 
instincts may by well-known psychological processes 
of assimilation and acquirement of meaning come to 
have value attached to them. Cases of so-called 
“ objectless ” hoarding can generally be shown by 
analysis to have an interest real enough to the subject 
concerned, though meaningless to the external observer. 

So again, I doubt whether self-assertiveness and self¬ 
submission can be correctly spoken of as instincts. They 
seem to indicate rather degrees of strength with which 
the instincts generally express themselves in different 
individuals. If this be so, the explanation of cruelty 
given by Prof Burt as due to an exaggeration of the 
instinct of assertiveness is only true in the sense that the 
intensification of any instinct, notably of combativeness 
and sex, may lead to a condition of absorption causing 
disregard of the pain of others. Again, to assert that 
sex-differences in relation to crime are connected with 
the different strengths of the instincts in the two sexes 
seems, in the present state of the psychology of the 
instincts,, weak methodologically. For example, the 
explanation suggested on these lines of the greater 
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frequency of cases of theft among boys than among 
girls, would have been better grounded if Prof. Burt 
had been able to produce independent evidence to 
show that women are innately less acquisitive than men. 
One conclusion certainly emerges from this discussion, 
namely, the urgent need there is at present for a really 
scientific classification of the human instincts. The 
volume before us is the first of a series of three The 
other two will be eagerly awaited by all students of 
social science and education. Morris Ginsberg. 

The Structure of the Earth. 

Der Aufhau der Erie. Von Dr. B. Gutenberg. Pp. 
viii+168 (Berlin: Gcbruder Borntraeger, 1925.) 

9 gold marks 

HK work under review is a general survey of the 
known results relating to the condition of the 
interior of the earth In most cases the theories dis¬ 
cussed are not developed in detail, but summaries of 
the data and the main conclusions are given. Accord* 
tngly a very large amount of material has been com¬ 
pressed into a small space It may be said that the 
main use of the book is to facilitate reference to original 
investigations ; in this the reviewer speaks from his 
own experience. Perhaps the greatest difficulty that 
besets geophysics is that its literature is scattered 
through so many periodicals. It is easy to think of 
eight British journals that have contained important 
geophysical (apart from meteorological) papers during 
the past ten years, but in Germany the confusion is 
even greater. The bibliography in this book refers to 
twenty papers by the author himself, in nine periodical 
and several non-penodical publications ; and the total 
number of German periodicals including geophysical 
papers is such that some convenient summary, with 
references, such as Dr. Gutenberg’s book affords, is 
essential to any one wishing to know what work has 
actually been carried out. Unfortunately there are 
signs of insufficient verification ; near the beginning of 
the bibliography we find “ Cooker ” for “ Coker,” 
without indication that the associated Adams is F. D. 
and not J. C. or L. H.; and incorrect initials are then 
attributed several times to L. H. Adams. But the 
labour involved in compiling a 14-page bibliography in 
the circumstances must have been enormous, and the 
author deserves our gratitude, especially as he has done 
justice to countries and languages not his own. 

The scismological parts of the book merit the greatest 
attention. The illustrations on pp. 7,8, 25, 30, and 96, 
showing typical seismograms for various epicentral 
distances, are a valuable feature. Accounts are given 
of the determination of the wave-velocities at various 
depths from the times of transmission, and also of 
ZSppritz’s method of amplitudes, the actual application 
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of which is largely due to Dr. Gutenberg. If the 
velocity of a compressional wave, say, increases steadily 
with depth, the amplitude of the motion it produces 
on emerging at the surface will vary smoothly with 
distance from the origin; but if the rate of increase of 
the velocity with depth changes suddenly, the amplitude 
will also change suddenly. As a rule, observations of 
the same shock at many stations are not collected, and 
use was made, instead, of the ratios of the amplitudes 
of the primary and first reflected waves for different 
earthquakes; this plan has obvious drawbacks, but it 
has the advantage that all the observations were made 
on the same instrument. The method is very sensitive, 
and its use probably lies mainly in filling in the fineT 
details of the variation of velocity, the times of trans¬ 
mission giving the general outline A rather sudden 
decrease of the velocity of the compressional waves, at a 
depth of about o*6 of the radius, was inferred from the 
time-curves by R. D Oldham in 1906. Gutenberg 
shows that this is confirmed by the smallness of these 
waves for distances of uo°-i4o°, while their reappear¬ 
ance at minimum deviation is indicated by the large 
amplitudes found at about 140°. That the central core 
below this depth is truly fluid is indicated by the 
absence of distortional waves at greater distances 

An account is given of the “ individual P-waves ” of 
A. and S MohoroviEid—compressional waves from foci 
within the outer granitic layer, which travel directly 
from the focus to the surface, whereas the normal P-wave 
travels down to the basic rocks below and up again. 
These and explosion waves give valuable information 
about the surface layer, and the author then discusses 
the surface waves at length. The estimate of the thick¬ 
ness of the surface layer based on these last is, however, 
vitiated by a confusion between wave-velocity and 
group-velocity. 

Other chapters deal with the figure of the earth, the 
internal distribution of density, chemical composition, 
the cooling of the earth, and the structure of the atmo¬ 
sphere. The age of the earth and tidal friction are not 
discussed, but the bodily tide is considered at some 
length. The author has misunderstood the situation 
with regard to the explanation of the annual variation 
of latitude, for he suggests that the work of the present 
reviewer on this subject was an attempt to improve on 
that of Schweydar, which was already perfect. Actu¬ 
ally my work was published in 1916, Schweydar’s in 
1919 (of course, independently), and in both there 
remains a considerable discrepancy between theory and 
observation. 

Dr, Gutenberg’s book is an important contribution to 
geophysics, both for its own content indfor the aid it 
gives in the search for o$jher literature ; *, 
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Our Bookshelf. 

The Dinoflagellates of Northern Seas . By Dr. Marie C. 
Lebour. Pp. vii + 250 (35 plates). (Plymouth: 
Marine Biological Laboratory; London; Dulau 
and Co., Ltd., 1925.) 1 2s. 6 d. net. 

A short account is given of the general morphology 
of *the Dinoflag ell at a, in which the terms afterwards 
employed are clearly explained, the various modes of 
nutrition are considered, and notes are added on the 
reproduction and habits. Dr. Lebour expresses the 
opinion that a large proportion of what are now 
regarded as species may prove to be merely phases 
in the life-lustory of other species. An outline classi¬ 
fication showing the families and genera precedes the 
systematic account, in which a short description of 
each genus and species is given, and the characters 
of the species are illustrated by one or more line 
drawings—those on the 35 plates being original The 
methods of collecting and examining dinoflagellates 
are briefly described, a list of memoirs on the sub-class 
is appended, and there is a full index 
Dr. Lebour set herself the task of making as complete 
a survey as possible of the dinoflagellates which are 
known to occur in northern seas, and she has accom¬ 
plished the work in a highly successful and critical 
manner. Her memoir will be warmly received by all 
who arc interested in these organisms. 

Kelvin the Man A Biographical Sketch by his Niece, 
Agnes Gardner King. Pp. xv + 142 + 12 platts. 
(London: Hodder and Stoughton, Ltd., 1925.) 
7 s. 6 d. net. 

By the many admirers of Lord Kelvin this book will 
be welcomed. In 1910, Silvanus Thompson wrote the 
official biography. In the preceding year, Kelvin’s 
sister, Mrs. King, wrote “ Lord Kelvin's Early Home,” 
which gives a delightful picture of him from childhood 
to adolescence as a member of a singularly gifted and 
harmonious family. Silvanus Thompson says that he 
'puiposely abstained from trenching on that narrative, 
which brings the story of Lord Kelvin’s life to 1849. 
The gap in the story of his personal and family life 
from 1849 onwards is now filled up by this book 
written by his niece, Agnes Gardner King. She 
presents a very pleasant home picture of the great 
physicist, showing a very human and lovable side of his 
character. In the introduction, Sir Donald MacAlister 
says: “ The testimony of an eye-witness in intimate 
touch with his home, and capable of putting down in 
simple and vivid words what she saw and heard, will 
crown as with a garland of homegrown flowers the 
Centenary Memorial raised to his scientific fame.” 

Intermediate Light. By Dr. R. A. Houstoun. Pp, x + 
228/ (London: Longmans, Green and Co., 1925.) 
6 s. 

Encourage by the favour shown by advanced 
students to hk “ Treatise on Light,” Dr. Houstoun has 
now produced an elementary book on the same subject. 
It is broadly of University Intermediate or Higher 
Certificate standard, but the author, it is pleasant to 
note, i$ at no pains to conform to the syllabus of any 
particular examination. The book, therefore, contains 
hsattet fteijfcra found in the ordinary elementary text- 
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book. Colour and colour vision, for example, claim 
more space than is customary, and the historical refer¬ 
ences are both less meagre and less stereotyped than 
usual. At the same time, examination requirements 
are by no means overlooked, and a collection of ques¬ 
tions from various public examinations forms a useful 
appendix. Other noteworthy features are the numer¬ 
ous and well-planned practical exerases and the new 
illustrations of familiar principles which are selected 
whenever possible. The diagrams and production are 
excellent; in fact, we have noticed nothing more repre¬ 
hensible than a split infinitive. There is no doubt that 
the book deserves and will enjoy a wide popularity 

Prof . Dr Paul Pfurtscheller's Coloured Zoological 
Wall-Plates Plate 32 : The Common Gnat ( Culex 
piptens). lnsecta, Diptera II 4 ft. 8 in. x 4 ft. 3 in 
(London : W. and G. Foyle, Ltd ; The Hague • 
Martinus Nijhoff, 1925) Unmounted, 105 6 d. . 

mounted, with rollers, 16s. , mounted, with rollers, 
varnished, 175. 6 d 

This is an excellent plate, lithographed in colours, 
illustrating the external features of the larva (from 
the dorsal aspect) and the pupa and the female winged 
gnat (as seen from one side) The important features 
are clearly displayed, the parts being skilfully arranged 
so as to exhibit as much as possible A portion of the 
wall of the abdomen of the imago is shown cut away 
to permit representation of parts of the stomach, 
intestine, Malpighian tubes and ovary In the fourth 
figure the head of a female and the mouth parts arc 
drawn on a larger scale. It is ungracious to ask for 
more on such a full plate, but a drawing of the hear! 
of a male would have been helpful for comparison 
with that of the female. 

Bacteriology. By Prof Carl H. Browning. (Home 
University Library of Modern Knowledge.). Pp. 
256 (London . Williams and Norgate, Ltd.; New 
York : Henry Holt and Co., 1925.) 2s. 6 d net 

We think that Prof Carl Browning has been extra¬ 
ordinarily successful in presenting a general outline of 
the principal facts concerning bacteria in a simple and 
concise manner suited to the general reader. The 
whole range of bacteriology is dealt with—history, the 
microscope, methods of investigating bacteria, and 
their r 61 e in Nature and in the causation of disease. 
Subjects such as antitoxins and the toxin-antitoxin 
reaction, complement fixation, the Weil-Felix ag¬ 
glutination reaction in typhus fever, ultra-microscopic 
organisms, the bacteriophage, immunity and chemo¬ 
therapy, are all considered, and their presentation is 
such that any one reading the accounts of them will 
have a very good general idea of what they are and 
mean. 

Geometry for Beginners, as far as the Theorem of Pytha¬ 
goras. By J. G. Bradshaw. Pp. vii + 99. (London: 
Longmans, Green and Co., 1925) 2$. 6 d. 

In many respects an excellent little book, in which blank 
pages are left for the pupil to insert his own proofs of 
the simpler propositions which are treated as riders, It 
is not in accordance with modern views, ^however, that 
beginners should be asked to learn the time-honoured 
proofs for congruence and parallels. 
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Letters to the Editor. 

The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous t ommunicatwns ] 

Further Studies of Sun-fishes made during the 
Dana Expedition, 1921 - 1922 . 

In the columns of Nature for March 17, 1921, 1 
gave an account of the development of the sun-fishes 
so far as it was known up to that date, based on the 
investigations made during the first Dana expedition, 



F10. i. — Mola rotunda, the short Bun-fisb, Specimen 5 mm. in length 
(Dana, St. 1238 , 26 “ 13' N., 78^ 4»' W ) 

in the course of which I was able to study the larvae 
in a living state. 

The article described briefly the development of 
the two species, Rumania truncata (the oblong sun- 
fish) and Mola lanceolata (the pointed-tailed sun-fish). 

In a later and more detailed work, published by 
J the Danish Commission for Investigation of 
the Sea (" Meddelelser fra Kommissionen for 
Havunders^-gelser," Sene Fiskeri, vol. 6, No. 6, 
Copenhagen, 1921) I gave a further account of 
the development, and showed also that there 
are in the North Atlantic area three species of 
sun-fish. namely, in addition to the little 
Ranzania, not one , but two species of the large 
sun-fish proper (Mola), these being the ordinary 
tailless Mola rotunda (the short sun-fish) ana 
the rarer form, Mola lanceolata (the pointed- 
tailed sun-fish) with a short tail. 

Only one of the sun-fishes is common in the 
vicinity of Europe and in the Mediterranean, 
namely, the short sun-fish (Mola rotunda ), which 
attains a length of from 8 ft. to 10 ft. or more, 
and a weight of more than a ton The oblong 
sun-fish (Ranzania) has occasionally been found 
near the shores of Europe, but Mola lanceolata 
has never yet been met with in these waters, 
and only once, by Prince Albert of Monaco, 
in the open sea near the Azores. 

To judge from the number of adult specimens 
known, Mola rotunda must, therefore, be by 
far the commonest species, Ranzania truncata less 
common, and Mola lanceolata very rare. 

The Dana expedition (1920-22), however, reveals 
an entirely different state of things as regards fre¬ 
quency of occurrence, so far as tne early develop¬ 
mental stages are concerned. 

On the first Dana expedition, in 1920, we found, 
in the Sargasso Sea, eggs and early stages in great 


numbers, chiefly those of Ranzania, but also many 
of Mola lanceolata* 

These stages, described in the issue of Nature 
above mentioned, were found in such abundance in 
the Sargasso Sea that there can be no doubt but 
that this sea is a very important breeding-ground for 
both species. Of Mola rotunda , on the other hand, 
we found not a single specimen in the early stages. 
Here, then, we encountered a phenomenon not un¬ 
known to the marine biologist, to wit, the fact that 
species which are " rare '* in the adult forms may be 
‘'common " in the larval stages, and vice versa. 

On the second Dana expedition, 1921-22, we 
found the same thing again ; here, however, in addi¬ 
tion to many early stages of Ranzania and of Mola 
lanceolata, we also obtained a single specimen of Mola 
rotunda , 5 mm long. It is possible that there may 
be one or two more specimens in the material, but 
up to now this is the only known early representative 
of Mola rotunda, the commonest or best known of all 
sun-fishes, and is therefore of no slight interest 

It is shown in the accompanying illustration, Fig 1, 
and together with a specimen of Mola lanceolata of 
equal size, in Fig. 2, The great difference in appear¬ 
ance of the two is noticeable at a glance, without 
going into details. Mola rotunda , for example, lacks 
tiie enormous development of some of those spines 
which are peculiar to the early stages of sun-fishes, 
while on the other hand, the so-called eye-spines are 
rather more strongly developed in Mola rotunda than 
in Mola lanceolata. 

Another feature of interest should also be noted. 
The larvae of Mola lanceolata were, as mentioned, 
common m the Sargasso Sea, whereas of Mola rotunda , 
not a single specimen was found here, despite the fact 
that the Dana expeditions fished very intensively in 
these waters. 

The only known early stage of Mola rotunda was 
found in a region west of the Sargasso Sea, where the 
expedition worked to a very slight extent compared 
with our operations in the Sargasso Sea, namely, at 
St. 1238 (26® 13' N. ( 78° 48'W.) p about 20 miles 
Bouth of GTarid Bahama Island Mola lanceolata, on 



NO. 2933, VOL. 11 7] 


Fro. rotund*, th* short sun-fish, the ums specimen as la Fig. l. totetber 

with a specimen of the same sice of the pointed-tailed sun-flth (AfoU t*nc* 5 *U). 
the latter from Dan*, St. 1334, 27* a#' W. ' 

the other hand, was not found here, but was taken 
at the subsequent stations east of Bahama (e.g< St. 
1240 at 35 0 35 / N., 74 0 45' W.). 

So long as only a single specimen is known, it is 
of course impossible to say anything definite, hut the 
question naturally suggests itself: May not the fre¬ 
quency of Mola rotunda as an adult form, in contrast 
to Mola lanceolata, <mthe shores of Europe, be 
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primarily due to this very fact, that its spawning 
grounds lie farther west than the latter, rarer species, 
so that its larvae would have more chance of being 
earned passively by the Gulf Stream and the Atlantic 
Current over to the European side ? 

I have to thank Mr. A. V. Tining for undertaking 
the difficult task of photographing the specimens 
shown, and also for valuable assistance in other ways. 

Johs, Schmidt. 

Carlsberg Laboratory, 

December 2. 


The Energy Levels of the Nitrogen Molecule. 

In a paper before the American Physical Society 
< Phys . Rev., 23, 294, Feb. 1924) and in a letter to 
Nature (Nov. i, 1924, vol. 114, p 642), I gave a set 
of electronic energy levels for the neutral nitrogen 
molecule, based on an analysis of its bajid spectra. 
These levels were designated X, A t B , C, and D, 
where X denotes the stable state of the molecule. 
The interval X to A was suggested as 65,0001- 
(-8-o volts), the band system corresponding to this 
transition being as yet unknown Dr. Sponer (Zeitsck 
J Phys., 34, 622, 1925), by measuring the excitation 
potentials of various groups of nitrogen bands, has 
now obtained results in exact agreement with this 
diagram. The X to A interval comes out as 7*9 volts. 

Duncan (Astrophystcal Jour , 62, 145, 1925) also 
has measured excitation potentials m molecular 
nitrogen. In discussing the theory he has stated that 
the 0-0 band of the second group (X3371) should be 
excited at a potential higher than the 0-0 band of the 
first group (X9108) by 2*3 volts This, however, is 
incorrect. The difference should be 3-66 volts, 
corresponding to the frequency of the 0-0 band of the 
second group. However, the bauds of the first 
group which he actually observed should be excited 
at about 2-0 volts less potential than the 0-0 band of 
the second group, in agreement with his actual 
results (10 and 12 volts respectively) .With this 
correction, and with the assumption that all of his 
measured potentials are about 1*3 volts too low, there 
is agreement between his results and those of Dr 
Sponer, as well as with my theoretical diagram. 
The only measurement by Duncan in error by more 
than his stated probable error is that for the weak 
fourth positive group 

As a result of my analysis of the nitrogen levels, I 
further stated that the carrier of the characteristic 
afterglow bands of active nitrogen was a neutral 
nitrogen molecule with 11*5 volts of energy (9*3 
volts electronic and 2*2 volts vibrational) in excess 
of the stable state. The afterglow phenomenon was 
noticed by E. P. Lewis and the chemical activity 
associated with the afterglow was discovered some 
ten years later by Lord Rayleigh, who gave the name 
" active nitrogen " (see Nature, Nov 15, 1924, 
vol. x 14, p. 717). As has been customary, I 
identified the carriers of the afterglow bands with the 
entity responsible for this Chemical activity, and hence 
was forced to postulate that this molecule with 
11*3 excess energy was a metastable condition 
Because this Condition corresponded to the high 
vibrational quantum number eleven, there are grave 
theoretical objections to such an assumption, and 
Dr. Sponer now assumes that " active nitrogen M is 
atomic nitrogen. The recent work of R. W. Wood, 
Bonhoeffer, and others, on atomic hydrogen, and of 
Franck and his co-workers on " collisions of the 
second class," now make such an assumption not 
only possible, but plausible, even though the after¬ 
glow (a secondary effect of the association of atomic 
nitrogen) has been obtained with a duration of more 
tbau fifteen minutes (R. Rudy, American Physical 
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Society , Nov 1925). The full argument is given in 
her paper, to which reference has just been made, 
and leads directly to the conclusion that the 11*5 volts 
of excess energy of the carriers of the afterglow bands 
measures accurately the heat of dissociation of 
nitrogen. 

After the emission of the afterglow bands, the 
excited nitrogen molecule is in state A and hhs 
9*4 to 8*9 volts of energy. The bands corresponding 
to the transition A to X should he in a 9pectral region 
where Prof, Hopfield and I later found a system of 
bands (Nature, July 4, 1925, vol. 116, p 15), but this 
system gave progressions which, on the basis of the 
data then available, agreed with no other known pro¬ 
gressions of nitrogen or of any other molecule. Using 
data which have recently become available, Dr. Sponer 
has now been able to classify this system, and her 
results are given in the accompanying letter. 

Raymond T. Birge, 

University of California, 

December 5 


The Energy Levels of the Nitric Oxide Molecule. 

In a recent letter to Nature (July 4, 1925, vol. 116, 
p 15) R T. Birge and J. J Hopfield record the 
observation of a system of emission bands in nitrogen 
in the region of X1854-X1250 They found a formula 
for these bands that did not fit into the known level- 
scheme of nitrogen. This was a peculiar fact because 
the bands arising from the normal state of the N, 
molecule are to be expected in this region The 
apparent discrepancy can now be explained by the 
discovery that these bands do not belong to the N, 
but to the NO molecule. This is quite possible, as 
the nitrogen used was not completely free from 
oxygen 

I am much indebted to Prof. J. J. Hopfield for 
giving me the opportunity to see the manuscript of 
an investigation by S W. Leif son, on absorption 
spectra of different gases and vapours in the Schumann 
region (Astrophystcal Journal, in press). By com- 

E anng the frequency differences of the NO bands of 
.eifson with those in the above-mentioned band 
system of Birge and Hopfield, I find that both 
systems have a common state. The final state of the 
absorption NO bands of Lcifson is also the final state 
of the emission bands of Birge and Hopfield. More¬ 
over, with the aid of new wave-length measurements 
of certain bands of the third positive group of nitrogen, 
kindly made for me by Prof. Hopfield from his plates, 
I find that the absorption bands of Leifson are merely 
the 0-0, 0-1, 0-2, etc , bands of the third positive group 
Leifson's plates contain also the Birge and Hopfield 
bands. 

Hence we have conclusive evidence that the third 
positive group belongs to NO, as has usually been 
assumed, and that its initial state in absorption is the 
normal state of the NO molecule, as Mulliken (Nature, 
Sept. 6, 1924, vol 11 a, p, 349) and Birge (ibid , Nov. 1, 
1924, vol. 114, p, 642) had suggested. The excitation 
potentials of the levels of the NO molecule can be 
given from these considerations as 5*44 and 5*44 -h 8*52 
= 13*96 volts , that is, 5*44 volts for the excitation 
of the 0-0 band (X2269) of the third positive group, 
and 13*96 volts for the excitation of the 0-0 band 
(M450) of the Birge and Hopfield bands. From this 
it follows that the ionisation potential of the NO 
molecule must be greater than 14 volts. 

I am glad to have had the opportunity to discuss 
these matters with Prof* R. T. Birge, and wish to 
thank him for his friendly co-operation. 

Hertha Sponer. 

University of California, 

December 5. 
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The Study of Taxonomic Zoology. 

The proper study of any aspect of zoology involves 
the consideration of the following facts : (i) the 

external world, m contradistinction to the organism, 
rs undergoing constant and ceaseless change; (2) 

the organism itself is similarly subjected to change , 
{3) the organism and its environment are in a constant 
state of reaction The physical sciences aim at a 
correct understanding of what is happening in matter 
in its innumerable aspects and the reality underlying 
these changes The biologist seeks to elucidate the 
phenomena connected with the organism, but his 
study is never thorough unless an attempt is made 
to correlate the relation of the changing organism 
to the external world It is not possible to explain 
correctly the form, shape or function of a particular 
organ, or the behaviour of a particular organism 
and its relationships to other organisms, without 
taking into account the third consideration mentioned 
above, m other words, that every organism is trying 
to fit itself to live m its particular surroundings 
This effort on the part of the organism is, to a large 
extent, conditioning its structure, its behaviour and 
its life-processes 

The primary object of taxonomy, or the systematic 
study of a group of animals, is to discover their 
relationships and to facilitate the advancement of 
this object by assigning to groups of individual 
kinds of organisms generic and specific names, 
grouped mto more comprehensive sections such as 
families, orders, etc , according to the method in¬ 
stituted by Linnaeus Such names when first pro¬ 
posed must be accompanied by a description of the 
animal to which it applies, in which, so far as is 
possible, its relationships must be emphasised. It is 
assumed that the manifestation of relationship is 
resemblance, and in order to establish the affinities 
of one species with another they must be generally 
similar in structure, development, behaviour and 
habits. Practically, however, complete mformation 
about an organism is very often not available, and 
the systematist has therefore to make the best of 
vthe data at his disposal (which at present is for the 
most part morphological) in expressing an opinion 
on the affinities of the organisms he has studied. 
In doing so, he assumes further that the individuals 
showing these resemblances will breed true, and that 
no two such groups regarded as different will inter¬ 
breed in Nature in ordinary circumstances To this 
conception of closely allied, but different, groups of 
individuals the name “ species ” is given In con¬ 
sidering this concept of a species, it must be re¬ 
membered that a general statement or " law " is 
true only within certain limits, and that the same 
organism will behave differently when these limits 
are exceeded and will acquire new properties and 
characteristics. 

Resemblance presupposes differentiation. The re¬ 
cognition of resemblance follows from the true 
estimation of the value of differences m characters* 
and for the purpose of establishing relationships the 
proper estimation of this value is very important. 
The value of characters varies according to the group 
of animals dealt with, what is considered sufficient 
for establishing a species in one group being considered 
insufficient in another. The appreciation of this 
depends on the systematist's experience and on the 
extent to which data are available. In some groups 
(e.g trypanosomes) where anatomical data afford 
no clue for the differentiation of species, the physio¬ 
logical reactions they produce are relied on for specific 
determination. The variation of the value of char¬ 
acters is a fact that the taxonomist must always bear 
in mind. 
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Zoology has from its beginning been an observa* 
tional science, and even now its purely observational 
and descriptive aspects have by no means been 
exhausted. Important conclusions have been derived 
from observation alone. It is possible to generalise 
from the observation of a large number of apparent 
facts, but such generalisations cannot be more than 
tentative hypotheses, their probable accuracy being 
proportional to the number of observed facts. It is 
here that the value of experiment in increasing the 
proportional accuracy of a hypothesis must be 
recognised. The observation of an orderly sequence 
of events m Nature may be considered by some 
sufficient for a generalisation, but it seems to me 
that the introduction of a disturbing clement in a 
given senes of events must result in giving us a 
more complete insight into the nature of things 
To recognise relationship by the interpretation of 
structure, physiological reactions and habits of 
animals, taxonomy would be in a better position if 
the opinions of the museum zoologist were tested by 
experiments in development, in breeding, m ecology, 
and in the habits of the organism The need for 
experiment cannot be too strongly emphasised. 

Yesterday our astronomy was geocentric , to-day 
our biology is anthropocentric Animated Nature 
has been, and is still, studied and interpreted through 
human emotions and prejudices, and it is this in¬ 
ability to assume a detached state of mind in studying 
Nature that is responsible for the lack (as compared 
with the mathematical sciences) of rigid thinkmg in 
biology. It must, however, be admitted that it is 
easier to maintain an impartial attitude when con¬ 
sidering inanimate Nature than is possible m the 
study of organisms more or less similar to ourselves 
We are too apt to regard man as the highest “ created'* 
being, superior to all animals, and this view colours 
most of our observations, especially those of the 
purely field-naturalist. We have no evidence for 
supposing that the fair face of Nature exists for the 
sole pleasure and benefit of man, and until we 
cultivate the,attitude of regarding ourselves as but 
one kind of organism in the phenomena of life, we 
cannot hope for careful observations free from 
personal likes and dislikes I stress the fallacy of 
egoism m zoology largely because the systematist 
has often to depend on the observations of the field- 
naturalist in his study of the relationships of the 
animals with which he deals It is not given to 
every systematist to be an ecologist or an experi¬ 
mentalist as well, and it is only by the co-operation 
of untrammelled minds that we can hope for much 
future progress in biology. S Mauuk. 

Spermatogenesis In Spiders and the Chromosome 
Hypothesis of Heredity* 

Referring to several letters which have appeared 
in Nature (September 12, October 3, October 17) on 
the spermatogenesis of spiders, I have now examined 
the testes of a number of South African spiders, 
and it is found that the chromatin behaviour and 
the absolute dimensions of the spermatogonia and 
spermatocytes may differ extraordinarily in different 
species, even when these species are not far removed 
systematically from one another. 

In some of the species there is a variable amount of 
more or less typical spermatogenesis with the forma¬ 
tion of spermatocytes by mitosis, but in addition, in 
all the species investigated bv me, there is an ex¬ 
tensive production of apparently functional spermato¬ 
zoa by some form Of amitosis, and in certain spedes 
frjgrical spermatogenesis appears to be almost entirely 
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In the case of Amaurobtus sp , recently examined 
by Miss S. D. King, it may very well be that in that 
species there is a considerable amount of mitosis in 
the formation of the spermatocytes, but I accept 
with much less confidence the assumption that the 
spermatogonia divide only by mitosis In the thou¬ 
sands of sections of testes which I have examined I 
have met with very few examples of the karyokmetic 
division of spermatogonia. 

The conclusions which the present observations 
seem to suggest are . 

(1) In spiders it is usual for the spermatogonia to 
multiply by amitosis. 

(2) The spermatocytes arise’in a variety of ways, 
and in certain species the typical mitotic process has 
been almost entirely superseded by some form of 
abbreviated or simplified spermatogenesis, and a single 
spermatogonium may give rise to less than 4 or con¬ 
siderably more than 4 spermatozoa 

In species in which typical sperm-formation is 
greatly reduced, or practically absent altogether, there 
may, "nevertheless, occur among the spermatocytes a 
certain amount of incompleted or erratic karyokmesis, 
but this is sporadic and is not an essential part of the 
process of sperm-production in those particular spiders 
For example, a symmetrical spindle may be formed, 
but then perhaps no dyaster arises, and afterwards 
the chromosomes break down and the cell forms 
spermatozoa in some atypical manner 

(3) In the testes of some species, spermatozoa of 
two sizes can be distinguished These may originate 
in very distinct ways, and the two kinds may be 
approximately equal in number. There is no evidence 
that the smaller spermatozoa are degenerate forms 
Jn certain species there seems to be a certain rhythm 
m the development of the two kinds 

(4) Owing to the fact that in some species the 
spermatozoa arise almost exclusively by an atypical 
method, it is not possible to suppose that such 
spermatozoa are degenerate and incapable of fertilising 
the ovum 

(5) The spermatozoa may undergo great reduction 
m size and modification m shape in the epididymis 
ot convoluted tube which connects the testis with 
the vesicula seminalis. In one species of Attus ( ? ), 
for example, the spermatozoa in the epididymis be¬ 
come converted into short, stout and perfectly straight 
rods, and in another species of the same or allied 
genus they assume a very characteristic and sym¬ 
metrical fusiform shape The distinction between 
large and small kinds of spermatozoa, which may be 
well-marked in the testis itself, becomes less obvious 
in the mads of ripe spermatozoa contained in the 
epididymis and vesicula seminalis. 

It is thus clear that there is a remarkable and 
very interesting diversity m the character of the ripe 
spermatozoa of spiders. 

(6) The multiplication of the spermatogonia by 
amitosis and the great differences which occur in the 
behaviour of the chromatin in the origin of the 
spermatocytes of spiders renders it exceedingly diffi¬ 
cult, dr impossible, to understand how the com¬ 
plicated factorial architecture, postulated by the 
chromosome hypothesis of heredity, could be trans¬ 
mitted in any material sense from one generation to 
another. 

In this connexion it may be stated that in a paper 
about to be published m the Annals of the Natal 
Museum, I am describing the extensive occurrence of 
amitosis in the early development of the body-tissues 
and ovary of the embryo of Palystes natalius. This 
amitosis takes phtoe both by binary fission and by 
fragmentation of the nucleus, and as these cells form 
a constituent pert Of actively growing tissues, it is 
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extremely improbable that their offspring should be 
incapable of dividing by typical karyokinesis 

With such facts as these before us, it is indeed prob¬ 
lematical how any definite arrangement Of material 
genes could be maintained in the chromosomes, either 
in the growth of the tissues or in hereditary trans¬ 
mission. 

Asa good corrective to the view of the all-sufficiency 
of chromosomes, and to the tendency to substitute 
cellular structure in the place of the directive Vital 
activity of the organism, I would recommend a close 
study of spider spermatogenesis. 

Ernest Warren 
Natal Museum, Pietermaritzburg, 

December 8. 


Measurement of Radiation Intensities by 
Photographic Methods. 

The use of the photographic plate for the com¬ 
parison of radiation intensities is becoming of greater 
importance every year. There are two essentially 
different methods available, and since considerable 
work is being clone in connexion with the method 
which appears to us least sound, it does not seem out 
of place to record briefly the general principles in¬ 
volved, with the view of indicating which, m the 
opinion of the staff of the British Photographic 
Research Association, is to be preferred 

The first method, and one which has been used very 
considerably in the past, depends on the character¬ 
istics of the particular kind of plate used in making 
the measurements, that is, it involves the preliminary 
calibration of the plate. By this is meant a determina¬ 
tion of the blackening or photographic density which 
results from various exposures to known intensities 
of the same quality of radiation as is to be measured, 
that is, an accurate “ characteristic curve " of the 
emulsion must be determined. From such a curve 
the intensity corresponding to any given density is 
read off If the actual times of exposure employed 
when measurements are being made are not the same 
as those used when the particular kind of plate was 
calibrated originally, then the problem becomes very 
complicated owing to the failure of the Bunsen- 
Roscoe law, which states that a given density is 
produced by a given value of the product of intensity 
and time, and is independent of the actual values of 
each factor. To get over this difficulty the pre¬ 
liminary calibration has also to include a determina¬ 
tion of the value of the so-called Schwarzschild's 
Constant, that is, the value of p m the expression 
D-I. t p , connecting the density with the intensity 
and time of exposure. Still further complications 
arise, since p is not usually a constant, but vanes 
with the intensity. When m addition one realises 
that these characteristics must be determined for 
every different wave-length which it is desired to 
measure, some idea is obtained of the immense 
amount of preliminary work involved. Further, 
it is possible for a new batch of plates, presumably 
of the same kind, to be sufficiently different to upset 
the results completely 

The main feature of the second method is that the 
plate is used solely as a detector of equal intensities 
of the same kind of radiation, that is, the only assump¬ 
tion made is that on adjacent portions of a plate, 
radiation of the same intensity, of the same quality, 
acting for the same time, will produce the same effect 
when the plate is developed. To compare the in¬ 
tensities 01 two beams of the same wfwe-length by 
method^ based on this principle, the intensity of the 
stronger beam is cut down until the effect it produces 
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on the plate is the same as that of the weaker for the 
same tune of exposure, etc. For example, if this is 
achieved when the stronger beam has to be cut down 
to one-tenth (by a method which does not involve an 
intermittency effect), then it follows at once that the 
ratio of the original intensity of the stronger to that 
of the weaker is io : i. Obviously the great advan¬ 
tage of this method is that it is independent of the 
kind of plate used, so that all the arduous work of 
calibration is avoided, and one depends for accuracy, 
so far as the photographic plate is concerned, only 
on the constancy of emulsion characteristics over 
a small portion of any single plate, a fact which must 
make for considerably greater accuracy This method, 
of course, involves the cutting down of the intensity 
of the stronger beam in a known manner at all wave¬ 
lengths, preferably by a " neutral " absorbing screen. 
No difficulty now seems to exist in regard to this, 
since successful methods have been used by vanous 
workers. 

As has been stated, this note is prompted by the 
amount of work which is still being done on the 
calibration of certain types of commercial plates, 
presumably with the view of using them for the first 
method described above. In our opinion the second 
method is vastly to be preferred. 

F. C. Toy. 

Physics Department, 

British Photographic Research Association, 

30 Russell Square, W C.i 


Valence Theories and the Magnetic Properties 
of Complex Salts. 

I have followed with considerable interest the 
discussion which has been recently carried on m 
Nature by Messrs. Jackson, Welo and Baudisch on 
the magnetic properties of the complex compounds 
of iron and other elements belonging to the first transi¬ 
tion group. Two papers on this subject have recently 
been contributed by me, the first of which was sent 
in June to the Philosophical Magazine and deals with 
* those complex compounds, the magnetic properties of 
which have been studied by Rosenbohm and Oxley 
I have defined with Sidgwick the " effective atomic 
number Z' ” of the co-ordinating atom in any complex 
compound, as the sum total of all the electrons con¬ 
tained in the former plus the number of electronic 
orbits which this atom shares with the neighbouring 
atoms and groups in the co-ordination compound. It 
can be shown that Z* - N - E + 2 P, where N - atomic 
number of the co-ordinating atom, is = its primary 
valency in the given compound and P = 4, 6, etc, 
according as the complex compound is either four¬ 
fold, sixfold, etc.; e.g. in the ferrous compound 
J£ 4 [Fe(CN) g ] + 3H a O, ^26-2 + 2x6^36; while in 
the case of the fourfold compound of copper 
[Cu(NH 3 ) 4 ](NO s ) f , Z' = 29 - 2 + 2 x 4 = 35. These num¬ 
bers can be independently calculated by the rule 
which has been given by Sidgwick. 

In the above-mentioned paper I have shown that 
if Z represents the atomic number of the inert gas 
which terminates any transition group of elements, 
in the case of the iron group the inert gas is 
krypton with Z = 36, then all those co-ordination 
compounds, in which Z' = Z, are diamagnetic, while 
the others are paramagnetic. This result agrees with 
that given by Messrs Baudisch and Welo in their 
letter (Nature, October 24, p. 606). In a second 
paper, which was written immediately after the 
publication of Mr. Welo's letter in Nature (Sep¬ 
tember 5, p 359) and has been sent to the Zeitsch. /. 
Pkysik for publication, I have shown that the number 
of Bohr's magnetons contained m any co-ordination 
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compound of, the first transition group of elements, 
the magnetic* properties of which have so far been 
studied, is given by Z-Z'. The following table 
shows how the values of the magneton numbers, cal¬ 
culated according to the above rule, agree with the 
experimentally determined ones; 


Compound. 

Exp Magneton No. 

Eff. At. No. 

Wetaa’s. 

Bohr's. 

z. z. z-z\ 

fCrfNH,),] I, 
[Fe(C>»,]k, + 3H,0 
[Fe(CN),]K,. 
[Co(NH s ),]C.lj 
[Ni(NH,) 4 JS0 4 . 

fN.(NH„),]S0 4 . 

[Cu(NH,) 4 ](NO,) 8 . 

19 

Dia 

10 

Dia 

16 

9 

3 (><>■*) 

Dia 

1 (8-6) 
Dia 

2 (14-1) 

2 5 (16-7) 

1 (8 6) 

33 36 3 

36 36 0 

35 36 1 

36 36 0 

34 36 4 

38 36 2 

35 36 * 


I have placed in brackets next to the Bohr's 
magneton numbers, the equivalent number of Weiss's 
magnetons, calculated on the assumption that the 
co-ordinatmg atom is in the " S " state. It will be 
seen that there is good agreement between the calcu¬ 
lated and experimentally determined number of Bohr’s 
magnetons contained in this class of co-ordination com¬ 
pounds. It remains to be seen whether further in¬ 
vestigations will show that modifications are necessary 
Incidentally, the above rule affords further evidence of 
the reality of Bohr's magnetons 

D. M. Bose. 

University College of Science, 

Department of Physics, 

92 Upper Circular Road, Calcutta, 

November 19. 


Mendellan Genes and Rates of Development. 

Prof. J. S Huxley and Mr E. B. Ford have 
directed attention in Nature of December 12 to the 
developmental mechanism connecting the Mendehan 
gene and the visible character. A field for an attempt 
to learn something about this mechanism was sug¬ 
gested to me some little time ago by Prof. W. 
Garstang Many problems of genetics, he pointed 
out, are connected with the hair and its colour in 
mammals, and therefore any process that is concerned 
in the distribution, development, or succession of 
hairs should be studied as minutely as possible. 

My work has so far been confined to the mouse 
{Mus musculus ). A study of the coat was first carried 
out as a piece of pure morphology in order to provide 
the necessary basis for the examination of the effects 
of known genes. A paper on this is shortly to appear. 
It will be enough to mention the following points. 
The hairs of the same region of the coat are of several 
types; the growth of a hair takes place entirely at 
the basal end, any individual hair taking about four 
weeks at the most to become fully formed; and, 
broadly speaking, all the hairs growing at the same 
time in any small area of the skin pass through much 
the same stage of development together. 

At present I am occupied with the colour pattern 
of the wild mouse. Agouti, as is weU known, is a 
simple dominant to black. Agouti differs from black 
in that some hairs have a sub-apical pale band that 
is in most cases yellow, though some are black through¬ 
out. As Prof. Garstang himself anticipated, there 
has proved to be a simple key to the agouti pattern* 
On the back of the mouse the presence or absence of 
the light band can be correlated with hair-type, and 
in types possessing the band its length and shade can 
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be correlated with the size of the whole hair or of 
some part of the hair. In every case there is some 
dark pigment at the apical end, the part of the hair 
first formed. Within a short distance in yellow- 
banded hairs the dark pigment gives place partly or 
completely to yellow, and then proximally black 
gradually replaces yellow, and no yellow pigment is 
formed in the rest of the hair. In some cases no 
yellow pLgment can be seen m the light band, but 
the concentration of the dark pigment is less than in 
the adjacent regions. In attempting to interpret the 
facts just outlined, various details of hair development 
must eventually be taken into consideration It may 
be mentioned that in the follicles of two adjacent 
hairs of the same type, m one the yellow band may 
be in process of formation after the banded portion 
of its neighbour has been fully formed and the pro- 
du lion of black pigment resumed. 

11 the light of the discussion of the agouti pattern 
in rodents by Sewall Wright (Carnegie Inst,, Wash., 
241, iqi 6, and Jour. Heredity, 8, 1917), and of 
Onslow's work cited by Huxley and Ford, we may 
conclude that in the region of the light band the 
production of black pigment is partly or completely 
inhibited, while, of course, the colour of any part of 
a hair depends upon the rate at which different 
substances are produced 

Some few months ago I was able to discuss this 
work with Prof Huxley, who suggested subjecting 
the animals to different conditions and observing the 
effect upon the agouti pattern. It also occurs to one 
that comparative studies should be made on the senes 
of multiple allelomorphs, yellow, white-bellied agouti, 
agouti, and black. It has not yet been possible to 
undertake these investigations They are mentioned 
as indicating further the possible usefulness of this 
line of inquiry F. W. Dry. 

The University, Leeds, December 15 


The Leaping Salmon. 

The word salmon, in late Latin Salmo (for the fish 
was unknown to the Greeks), comes from salto, to 
leap ; for all salmon run up the streams from the sea 
in the fall to cast their eggs in clear cold waters, for 


them to hatch as the waters grow cold. In this regard 
they are unlike most other fishes (birds and reptiles 
as well) whose eggs hatch as the weather becomes 
milder. 

When salmon encounter a waterfall, they leap over 
it if they can. In a broken cascade they may worm 
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their way through and around This is true in 
tributaries of the Atlantic and Pacific alike. But 
while there is but one kind of salmon m the Atlantic, 
and that one much like a big trout, there are five 
kinds on our Pacific coast, and those quite different 
from the Atlantic salmon as well as from one another. 
These are the king salmon, known also as Chinook or 
Quinnat, the red salmon of Alaska, known as Blue- 
back and as Sockeye (Sttkkegh) , the silver salmon or 
Coho ; the calico salmon or Chum ; and the hunch¬ 
back salmon All these agree in developing but one 
set of eggs, dying after once spawning The noble 
salmon, king and red, mostly spawn the fourth year ; 
the smaller hunchback the second year, the others at 
three or four. A few individuals delay the operation, 
growing to a correspondingly larger size The red 
salmon, unlike all others of its kind, enters only 
streams that have a lake in their course They 
spawn in streams at the head of the lake, and in it 
the young fishes mostly spend their first year. The 
other species are less particular, but some of them will 
ascend a stream for fifteen hundred miles (to Lake 
Laberge m the Yukon country, for example) before 
the suitable stream is found 

All salmon will leap over a waterfall where it is 
possible or necessary. I present here the finest 
picture of a leaping salmon 1 have ever seen (Fig. 1). 
An artist has to be keenly on the watch to take a 
picture like tins It represents a king salmon of about 
twenty-five pounds springing over the Punch Bowl 
Falls in the Cascade Range, Oregon, the height being 
about thirty feet For this picture I am indebted to 
a former student, Helen Gibson (now Mrs. Rockhold), 
resident m Oakland, and for the purpose of placing 
this charming picture on record, I write this little 
sketch David Starr Jordan. 


Detonating Meteors. 

The descriptions of a brilliant meteoric fireball in 
Nature of November 28, p 795, and in two letters 
dated November 17 and November 28 from Mr. 
W. F Denning to the Times , give details of the 
attendant acoustical phenomena which are perhaps 
worth examination 

It appears that at least 25 miles above Hounslow 
detonations occurred, and these 
not only originated sound at that 
great height, but were also heard 
loudly at Caterham after passing 
down through at least 30 miles of 
the atmosphere 

The loud and thunder-like sounds 
would appear to be the chief, if not 
the only, reason for supposing a 
detonation to take place Mr. 
Denning has confirmed in a letter 
to me that the accepted explanation 
of the ongin of the sound is that 
there is a detonation resulting from 
the great heat due to the swift 
passage of the meteor against the 
resistance of the air 

The sounds need not necessarily 
arise from a detonation or explo¬ 
sion, however, for a body moving 
through the air with a velocity 
greater than that of sound will on 
that account give rise to an intense 
and sudden sound, which in the now familiar case of a* 
high velocity shell or bullet was commonly supposed 
to originate from the explosion of the propellent charge. 
The ‘ Y shell wave" or onde de chocto which the 
loud crack is due is readily understood if Huyghen's 
principle is applied to this case, supposing the body 
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Fit*. t.—King aalmon leaping the Punch Bowl Fell*, Cascade Range, Oregon, 30 ft. high. 
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to be causing disturbances in the air all along its path 
in the same way as a slowly moving object causes a 
rushing or tearing sound. Prof. Boys has actually 
photographed the ” onde de choc ” of a bullet in 
night (reproduced in Barton’s ” Text-Book on Sound,” 
p. 82 ) r but we have a familiar analogy m two dimen¬ 
sions in the bow wave of a ship. 

It is difficult to estimate the speed of sound at a 
height of 25 miles, but the result of an expenment by 
S.R.Cook [Phys Rev., 23,pp 212-237, September 1906), 
on the speed of sound in air at liquid air temperatures, 
might be taken as a limiting case At 91 0 A. he found 
the speed to bo 181 metres per second The speed 
Computed for the fireball of November 15 was about 
17 miles per second At 91 0 A. this would be about 
150 times the speed of sound, and at normal ground 
temperatures of, say, 283° A it would be still 80 times 
the speed of sound. For these high speeds the " onde 
de choc ” would be a conical wave of such a naiTow 
angle that the wave front could be regarded as parallel 
to the line of flight This fact might serve to dis¬ 
criminate between sounds due to an explosion at a 
point in the path of the meteor and that due to its 

onde de choc ” 

In the case of thunder to which the sound of the 
meteor has been likened, the originating lightning 
flash is practically instantaneous and usually takes a 
very irregular path The sound wave begins with a 
front shaped like the flash, and this, even more than 
reflection, probably accounts for the prolonged sound 
of rising and falling intensity to a distant observer. 
The flight of a meteor is more regular, and its sound 
would be expected to be more uniform in intensity 
than thunder. It may, however, be complicated by 
the separate ” ondes de choc ” of fragments thrown 
off in the course of its flight 

P. Rothwell 

Acoustical Station, 

Air Defence Experimental Establishment, 

Hythe, Kent, 

December 18. 


Einstein Shift and Doppler Shift. 

In answer to Sir Oliver Lodge's question (Nature, 
December 26, p. 938), it depends on our point of view 
whether the Einstein shift is considered to be imposed 
on the light at its origin or m course of transit to us 
We cannot state the frequency of the ether vibrations 
without presupposing a system of time-reckoning, 
and in the non-Euclidean region round the gravitating 
star the ordinary conventions of tune-reckoning have 
broken down. There is a particular system of time¬ 
reckoning (/) commonly used in relativity investiga¬ 
tions ; but it must be understood that no merit is 
claimed for this system except that it renders certain 
calculations easier. In this reckoning the Einstein 
shift occurs at the origin of the light, and is carried to 
us by the light without change. But if we pay 
attention rather to the proper-time ($), which gives us 
an absolute point of view, atomic vibrations have the 
same period s wherever they are situated ; and the 
Einstein shift is imprinted on the light as it travels 
through the non-Euclidean region into the compara¬ 
tively flat region of space-time where we observe it. 

The answer to any problem of observation must, of 
course, be the same whichever point of view we take. 
The companion of Sinus will not produce the shift in 
light reflected by it from another source, because 
alternatively (1) no change of period t occurs, or (2] the 
change of period s during the approach is neutralised 
during the recession I should aad, however, that the 
so-called reflection of the light of one star by another 
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(often conspicuous in eclipsing variables) is really an 
absorption followed by re-emission ; and this kind of 
” reflected ” light would suffer the Einstein shift. 

A. S. Eddington. 

Observatory, 

Cambridge. 

Genes and Linkage Groups In Genetics. 

In the flatfishes ” mutations ” are not uncommon ; 
albinos, piebalds, etc., reversed examples (smistral 
individuals of dextral species and dextral individuals 
of sinistral species), and ambicdorate fish. There are 
many degrees of ambicoloration, from specimens with 
a small coloured patch or a few scattered spots on the 
blind side to others in which the whole blind side is 
coloured like the eyed side. When ambicoloration is 
complete, or nearly so, it appears always to be associ¬ 
ated with other variations ; the migration of the eye 
is delayed, so that it gets in the wav of the dorsal nn 
as it is growing forward on the head, the scales of the 
blind side resemble those of the eyed side m structure, 
the asymmetry of the paired fins is less marked. It 
is clear that the one thing that holds these van at ions 
together is that they are variations towards symmetry, 
and it is interesting to note that the head, which is the 
most asymmetrical part of the fish, is the last to be 
affected , thus it often happens that the whole blind 
side is coloured except a patch in the orbital region, 
and that the scales of the blind side are as rough as 
those of the eyed side except on the head 

The basis of this linkage group—ambicoloration, 
monomorphic scales, delayed migration of eye—is a 
tendency towards symmetry. These facts seem to be 
capable of an interpretation not very different from 
that given by Prof MacBride in his letter in Nature 
of December 26, p. 938 C. Tate Regan. 

Natural History Museum, 

Cromwell Road, S.W. 

The Paleolithic Drawing of a Horse from 
Sherborne, Dorset. 

In the third edition of his ” Ancient Hunters,” 
p. 536, Prof. W. J. Sollas states that the drawing of a 
head of a horse on bone from Sherborne, which I 
described in 1914 as an example of Palaeolithic art, 
“ is a forgery perpetrated by some schoolboys.” I 
read this statement with surprise, because the bone is 
in a semi-fossilised condition, and I think all who study 
the specimen will agree that the drawing must have 
been made when it was fresh When it was exhibited 
to the Geological Society, indeed, it was generally 
accepted as of Palaeolithic age. Through the kindness 
of Mr. Nowell Smith, headmaster, and Mr. R. Elliot 
Steel, formerly science master of Sherborne School, I 
have therefore communicated with Mr. Arnaldo 
Cortesi, the survivor of the two schoolboys who 
discovered the bone. He writes, ” I confirm the 
genuineness of the find,” and remarks that at the age 
of fifteen years he was too ignorant of the subject to 
take part in any such ” trick Yi as Prof. Sollas suggests. 

I may add that in the autumn of 1923, with the kind 
permission of Major Wingfield Digby, Mr. Elliot Steel 
and I examined one of the fissures in the quarry 
whence the bone is supposed to have been obtained, 
but we had no success. The teeth of mammoth ana 
rhinoceros from the lower part of the same valley, 
now in the Sherborne Schc*>l Museum, are still the 
only other Pleistocene remains from the neighbour* 
hood. Arthur Smith Woodward, 

Hill Place, 

Haywards Heath, 

Sussex. 



January 16, 1926] 


NATURE 


87 


Aptitude and Achievement, 1 

By Prof. J. McKeen Cattell. 


I NHERE was published in 1890 in Mind an article 
entitled “ Mental Tests and Measurements/’ and 
in 1896 in the Psychological Review, established in the 
meanwhile in co-operation with Prof, Baldwin, an 
article entitled " Physical and Mental Measurements 
of the Students of Columbia University u This was 
the first series of tests used with a large number of 
individuals, and it still remains the most extensive 
undertaking of this character The students were 
tested at the beginning of the freshman and the end 
of the senior year, the women of Barnard College as 
well as the men of Columbia College. 

About an hour was given to the examination of each 
student, and some thirty measurements were made, 
ranging from height, weight, and lung capacity, through 
keenness of sight, discrimination of pitch and reaction 
time, to memory, imagery, and association. In addition, 
some forty records and observations were made, ranging 
from colour of eyes and hair to an estimation of 
intelligence and straightforwardness. Further, the 
student at home filled in a blank answering some 
eighty questions, ranging from the ages and, if deceased, 
cause of death of his grandparents, to what profession 
or business he proposed to follow and in what calling he 
would prefer to succeed if he had his choice. Other 
information was also available, including class standing 
in different subjects, success in athletics, and social 
interests It is possible to follow the careers of alumni 
in after life and to measure their children when they in 
turn come to college at about the same age In 
addition to the Columbia students, these tests were 
made on members of the American Association for the 
Advancement of Science at three annual meetings, 
measurements having been obtained of men so dis¬ 
tinguished as Simon Newcomb and William James. 
At the St. Louis Exposition of 1904 a laboratory was 
set up and tests were made by Prof. Woodworth and 
Dr. Bruner, both on the visitors and on the racial 
groups that were represented. 

In working over the tests, Dr. Wissler used for 
the first time in psychology the methods of correlation 
developed by Francis Galton and Prof. Pearson. The 
correlations among the grades in different studies were 
significant and have been the basis of many subsequent 
studies. The lack of correlations among the measure¬ 
ments was at the time disappointing. It is due in part 
to the attenuation from measurements that are only 
accurate when deduced from averages, in part to a real 
lack of correlation in different traits. For example, a 
student who is accurate may be as likely to be quick or 
slow as one who is inaccurate. There is no correlation, 
but one-fourth of all students will be above the median, 
one in a hundred in the first tenth, in both accuracy 
and quickness, and will have a great advantage. The 
correlations—due to the circumstance that the same 
abilities and training are involved—discovered among 
complicated performances, such as class work and 
intelligence tests, have led to their cultivation and to 
the neglect of the simpler measurements. The cultiva- 

1 Fwa tha addroas, ontitkd “ Soma Piycbofotflcal Experiment*/' of the 
BeUrinf president of the American Auocdatioo for the Advancement of 
ftfeooe, oetfyefed at the Raws City meeting on December *S, 1995. 
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tion is desirable, the neglect unfortunate. It is of 
interest to any one to know where he stands among 
others in these traits and determinations; some of 
them, such as colour-blindness ot acuity of hearing, 
which can be measured in a couple of minutes, may 
be of real use. It is also the scientific method to be 
followed in analysing the more complicated processes, 
such as those going under a term so ambiguous as 
general intelligence. 

Estimates of character and of other psychological 
traits arc difficult and untrustworthy. No correlation 
has been found m the Columbia laboratory between size 
or shape of head and ability of any sort There is 
no known relation between complexion, forehead, nose, 
chin, or other features and psychological traits. The 
reading of character by physiognomy or graphology 
is the occupation of charlatans. It is difficult or im¬ 
possible to tell even the sex of the individual from 
the features of the face or from the handwriting. 
These are, of course, legitimate subjects of study. The 
full and side face have been photographed through a 
centimetre netting with a long focus lens, thus obtaining 
in a moment a large number of determinations, which 
are on the average as exact as can be got by direct 
measurement. The method can be used to advantage 
with children or savages, who do not like to be measured, 
and it is useful in recording and preserving a large 
number of determinations, some of which may prove 
to be of unexpected value Photographs of the face 
were cut in parts to determine by what features we 
recognise the individual, and estimate the age, sex, 
etc. A study was also made in which individuals were 
judged first from a photograph, later after a five-minute 
interview, and then by individuals who knew them 
well. 

It is possible to put judgments of character on a 
quantitative basis. In the earliest undertaking of this 
character, five instructors in Columbia University were 
graded on a percentile scale by twelve fellow-instructors 
and graduate students Twenty-four traits or qualities 
were included, ranging from physical health to efficiency 
and leadership. There were used the psychological 
categories of intellect, emotion, and will, together with 
the quantitative differences to which they have a certain 
analogy, breadth, intensity and quickness. All these 
qualities are useful, but it is especially desirable that a 
scientific man should have broad intellect, an artist 
intense emotions, a soldier or statesman quick will. We 
can fancy that these are unit characters which are com¬ 
bined by chance in Mendelian fashion. The probable 
error in position in a centile order for different traits 
estimated by twelve observers was only 4 places, ranging 
from 3 to 5-2, and apart from constant errors there is 
thus a close agreement. The chances, for example, are 
even that a man ranked 51 for integrity, with a probable 
error of 5, is moTe honest and straightforward than 45 of 
a hundred of all scientific men and less so than 44. A 
man ranked 95 for courage with a probable error of 3 
is to the best of our knowledge more courageous than 
9400 of the 10,000 scientific men of the country, and the 
chances are even that this position is correct within 300 
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places. There was greater agreement on mental balance 
than on physical health; there was least agreement 
on cheerfulness, most on energy, perseverance, and 
efficiency. 

There is a certain amount of validity in judgments 
of personal traits, character, and performance, and 
individual differences in the reliability of the judgments 
of those taking part in these experiments have been 
measured, showing a variation in competent observers 
covering a range of about two to one. It is an 
accepted truism that success in business and in other 
directions depends on the wise selection of associates 
and agents and on the ability to predict how others will 
act in given circumstances. When we learn to look 
upon our observations, recollections, beliefs, and judg¬ 
ments objectively, stating in numbers the probability 
of their correctness, there will be an extraordinary 
change in our attitude in religion, politics, business, 
and all the affairs of life 

Before the selection of a thousand students of 
Columbia University and a thousand American scien¬ 
tific men, a study was made of the thousand most 
eminent men of history, and this was the basis for the 
later studies by order of merit From each of six 
French, German, English, and American biographical 
dictionaries or encyclopaedias were selected about 
aooo of those allowed the longer articles. From the 
some 6000 individuals so determined were taken those 
who appeared in at least three dictionanes, and from 
these were selected those given the greatest average 
space, the several dictionaries being reduced to a 
common standard Thus was obtained not only the 
thousand men given most attention, but also the order 
in which they stand, The method further permitted 
the assignment of a probable error of position, which 
can be used as a measure of differences in eminence, 
and, if we assume the distribution of the probability 
curve, the differences between eminent men and aver¬ 
age individuals 

Curves may be drawn showing the historical distri¬ 
bution of eminent men by nationality and by perform¬ 
ance. After the Greco-Roman period and the so-called 
Dark Ages, there is a rise in numbers from the tenth 
century onwards, but with definite fluctuations in 
productivity. In the fifteenth century, Italy, England, 
France, and Germany had nearly the same number of 
eminent men. Italy was in the lead, but then falls, as 
does Germany, while England and France rise, their 
curves crossing through the centuries with nearly an 
equal number of distinguished men, England surpassing 
in the number of highest eminence. France reaches its 
culmination at the end of the eighteenth century. 
Germany rises rapidly from the second half of the 
seventeenth century, and the American curve then 
begins with much promise for the future 

An analysis of the kind of performance shows that 
France has excelled in war, science, and scholarship, 
England in politics, poetry, and philosophy, Italy in art. 
Of the eighteen great musicians, Germany has produced 
ten, Italy six. Of the fourteen great explorers, England 
has produced five, Spam four. Though text-books and 
treatises on history, at least until the most recent period, 
are mainly concerned with wars and politics, there have 
been fewer eminent sovereigns, soldiers, and statesmen 
than scientific men, philosophers, poets, artists, and the 
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like. The rising curves for science, the falling curves 
for philosophy and the church, are significant. Soldiers 
have been surpassed in numbers by men of science, and 
the curves predict a gradual cessation of war and the 
predominance of science Similar curves have been 
made for the percentage of the total population of 
different countries engaged in war through the centuries, 
and though the data were inadequate, they also point 
to the gradual elimination of war. But, of course, the 
projection of curves is a scientific method that must be 
used with the utmost caution. By similar methods a 
list of 1000 American scientific men who died prior to 
1900 has been compiled, and the changing interests can 
be shown by curves. A quantitative study of history 
is a possibility of the future 

Data have been collected concerning some of the 
1000 eminent men of history and a supplementary 
list of 10,000 has been used, with the view of placing 
information in regard to them on a statistical and 
quantitative basis, determining how they differ among 
themselves and from others, and the conditions favour¬ 
able to performance. Our present information is from 
anecdotes and examples from which almost anything 
can be deduced. We do not even know whether history 
depends on its great men or whether these are by¬ 
products of economic and other forres. We do not 
know the extent to which their performance depends 
on heredity and on opportunity. 

The distinctions hold not only for men of eminence, but 
also extend to differences adapting ordinary individuals 
to the work that they can do best. Thus three types 
of people, intergrading but often well defined, are those 
most satisfied and competent when dealing, respectively, 
with personal and emotional relations, whether the poet 
or the salesman ; with material objects and definite 
situations, whether the military leader or the mechanic ; 
and with abstractions, whether with the Deity or the 
atom, or simply with words and figures. In the trans¬ 
portation services, most of the employees have functions 
separated on the lines of these three types. The clerks, 
bookkeepers, and stenographers are concerned with 
words and figures; the conductors and pursers must 
remember faces, be obliging, ready to answer questions, 
interested in the affairs of the passengers ; these traits 
are disqualifications for motormen and engineers, who 
should be concerned about objects and machines. By 
a rough natural selection those tend to become clerks, 
conductors, or engineers who are best suited for the work, 
but probably more than ten per cent, of the employees 
could be transferred with an average increase of mote 
than ten per cent, in their efficiency; new employees 
could from the start be assigned to work for which 
they are best fitted By the use of the psychological tests 
that we now have and by research to perfect these 
tests, the corporations concerned with transportation 
could effect a direct saving measured by tens of millions* 
of dollars a year, indirectly of a comparable sum 
through the greater welfare and contentment of their 
employees. 

In addition to the groups already noted, a study has 
been made of American men of science, selected by 
the order of merit method. The sciences were divided 
into twelve groups and the number in each was taken 
approximately proportional to the total number of 
scientific workers, ranging from 175 chemists to 20 
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anthropologists. In each science the men were ar¬ 
ranged in the order of the value of their work by ten 
leaders. The average positions and probable errors 
were then calculated, giving the order m each science. 
These were interpolated to give a list of about 2000 
names, but in the main only the first thousand have 
been considered. The list was obtained in 1903 and 
again in 1910. In 1920 it was compiled for the third 
time, but by a different method, used partly for its 
scientific interest, partly in order to avoid too great 
demands on the time of a few leading scientific men 
and to prevent any inbreeding from a limited number 
of judges. 

The names and addresses of the scientific men in¬ 
cluded in each science in the two previous selections 
were sent to those on the list and they were asked to 
increase it by about 20 per cent. All those who re¬ 
ceived more than one vote were then asked to make 
nominations, and those who received the most votes 
were added to the list up to a number of names twice 
as large as was to be selected The names were then 
sent in alphabetical order to each of those included, 
and he was asked to check about half the names to 
indicate those whose work he regarded as of most 
merit, with a double check for about one in twenty 
whose work he considered the most important. Some 
2000 scientific men were asked to take part in the 
selection, and about 1000 complied. The probable 
error of the position of the individuals was nearly 
the same as before. The measurement of the validity 
of a vote has application from the decision of a com¬ 
mittee to a national election. 

The scientific men are thus arranged in the order 
of the value of their work with a probable error which 
shows the correctness of the position assigned to each 
and also measures the differences between them. It 
consequently becomes possible to measure the scien¬ 
tific productivity of a region of the country or of an 
institution and its contemporary strength, with the 
changes that occur at different periods The single 
figure giving the gain or loss in position of a scientific 
man in the course of ten years condenses a great deal of 
information and is dramatic in its implications. When 
we put knowledge concerning men of science on a 
statistical and quantitative basis, we may hope ulti¬ 
mately to determine the hereditary and environmental 
conditions favourable to the production and to the 
productivity of workers in science. 

There are large variations in the origin and in the 
present residence of scientific men throughout the 
United States. Their birth rate per million of popula¬ 
tion was 109 in Massachusetts, and decreased from that 
centre to 47 in New York, 23 in Pennsylvania, 9 in 
Virginia, less than 2 m the Gulf states. Their present 
residence tends to correspondence with their place of 
birth, but some cities and states obtain more scientific 
men than they produce, and conversely. Scientific 
activity is moving westward. Of younger men added 
to the list, the birth rate fell in Massachusetts from 
109 to £5, in New York from 47 to 36, whereas it 
increased in Michigan from 36 to 74, in Minnesota from 
*3 to 59. 

In academic production and possession of scientific 
tnen, Harvard leads by a wide margin, though the 
Johns Hopkps has given nearly twice as many doc- 
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torates to those who have attained scientific standing. 
In 1920 there were at Harvard 73 of our thousand 
leading scientific men. The numbers in other large 
institutions were—Columbia, 42 ; Chicago, 39 ; Yale, 
35 ; Johns Hopkins, 35 ; Cornell, 33 ; California, 31. 
From 1905 to 1920 the net gain was at Yale, 9; at 
Harvard, 7 j at the Johns Hopkins, 5 ; at California, 
4. Chicago and Cornell were stationary ; the net loss 
at Columbia was 18. The men can be weighted, m 
which case the relative strength of Harvard becomes 
greater. The ten strongest departments in each of the 
twelve sciences have been determined, Harvard among 
universities standing first in mathematics, physics, 
chemistry, botany, zoology, pathology, and anthro¬ 
pology , second in geology and physiology. The Johns 
Hopkins had one of our leading thousand scientific 
men for 37 students. At Harvard the ratio was 1:75, 
at Yale, 1 : r05 ; at Columbia, 1: 202. In the fifteen- 
year period the Department of Agriculture had a net 
loss of 9, the Geological Survey of 6, the Smith¬ 
sonian Institution of 5 ; the Bureau of Standards 
a gain, of n The Carnegie Institution and the 
Rockefeller Institute had large gains, as had also the 
industrial laboratories. The movement of scientific 
men to the research foundations and laboratories is 
one of the notable changes of the past twenty-five 
years 

The list of a thousand scientific men permits not 
only the measurement of scientific merit and a study 
of the origin and distribution of scientific workers, 
but also offers opportunity for obtaining vital and other 
statistics Thus, to take an example, the average size 
of the completed family of the scientific men is 2*2. 
Voluntary control increased from 48 per cent, of 
marriages prior to 1880 to 70 per cent, of those con¬ 
tracted in the 'nineties. Childlessness was involuntary 
in two-thirds of the cases , the standardised two-child 
family was desired in six cases out of seven. Or 
again, the brother of a scientific man is two hundred 
times as likely as another to be himself a scientific 
man. * 

We need scientific knowledge concerning scientific 
men and the conditions favourable to scientific work 
and to the scientific career. In the course of the week 
during which these remarks are being written, Secretary 
Hoover in an address to the Society of Mechanical 
Engineers has stated that the United States is behind 
most European nations in scientific research, and 
President Butler in his annual report has stated that 
Columbia University cannot replace older scholars of 
distinction and large achievements/’ because “ a choice 
must be made from a larger or smaller group of medio¬ 
crities.” It may be that we are inferior to other nations 
and that we now produce fewer scientific men of dis¬ 
tinction than formerly, but both statements are open to 
question. The circumstance that they are made by 
men of wide information and can be neither proved 
nor disproved shows the urgent need of correct 
information. 

It is the business of psychology to secure such 
knowledge, to determine how those fit for scientific 
research can be selected, what training should be given 
to them, what positions, opportunities, ar\d rewards are 
most effective. Scientific men should apply scientific 
methods to their own work and to securing the widest 
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co-operation. Books and journals, including technical 
publications for scientific men, others that will interest 
the “ average man ” in science and in the wider applica¬ 
tion of the scientific method, are leading agencies. 
Science Service, for which the American Association 
shares the responsibility, should be made a large factor 
in the dissemination of science. But of all agencies for 
the promotion and diffusion of science, scientific societies 
are the most important—the national societies in each 
science, the state and local academies, most of all the 
association in which these are united and which at its 
annual meetings and at all times advances the interests 
of science and of scientific men and impresses on the 
widest public the weight and magnitude of modem 
science. 

In spite of the limited value for science of direct 
introspection, our mental life is part of the real world, 
and is that part which is of the greatest concern to 
each of us. It may be, as has been suggested, that 
psychology lost its soul long ago and is now losing its 
mind ; but it cannot lose consciousness. Our percep¬ 
tions, thoughts, intentions, and feelings are not only 
elements in sensori-motor arcs; for us they are also the 
end to which the whole creation moves. So far as pro¬ 
duction goes, consciousness may be only a spectator; 
but it is the ultimate consumer. We shall have in due 
time a scientific psychology of human welfare, of the 
things that are beautiful, good, and true. But it will 
not come until we get these things instead of talking 
about them; for science has meaning and value only in 
its usefulness. Psychology may supply economic values 
equal to those of the physical and biological sciences, 
human values of even greater significance. 

Scientific research and the applications of science in 
the course of 150 years have increased fourfold the 
productivity of labour; they have doubled the length 
pf life. Science has made it possible for each to work 
at routine tasks half as long as formerly and at the same 
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time to consume twice as much wealth as formerly* 
Fourteen hours of labour, shared by women and 
children, once provided hovels, lice, and black bread for 
most people, luxury for a few- Seven hours of labour 
will now supply comfortable homes, warm clothes, and 
healthful food for all. If the resources provided by 
science were properly distributed—as they will be when 
we have an applied science of psychology—there is now 
sufficient wealth to enable all to share in the desirable 
luxuries that science has created, and to enjoy in full 
measure the most nearly ultimate goods of life—home, 
friends, things to do, freedom, self-respect. 

The better lives secured through the increased wealth 
provided by science, together with the applications of 
science to hygiene, medicine, and surgery, have doubled 
the length pf life. In the nations of the west, pestilence 
and famine have lost most of their terrors ; of the three 
evil fates, only war survives from a pre-scientific and 
barbarous past. Much is crude and ugly in the modem 
world ; atrophied instincts and aborted impulses must 
be replaced oy the products of a science of psychology 
before living can become free and fine. But those who 
call our industrial civilisation materialistic and ignoble 
have narrow thoughts and scant idealism. They fail to 
imagine what it means in terms of love and suffering 
that of ten infants bom, formerly only two or three sur¬ 
vived childhood, while now eight or nine may live to 
have children of their own. 

The applications of science have abolished slavery 
and serfdom, the need of child labour, the subjection 
of woman ; they have made possible universal educa¬ 
tion, democracy, and equality of opportunity, and have 
given us so much of these as we have. Science has 
not only created our civilisation*; it has given to it 
the finest art and the truest faith. The advancement 
of science should be the chief concern of a nation 
that would conserve and increase the welfare of its 
people 


The Progress of Directional Wireless Communication. 

' By Dr. R. L. Smith-Rose. 


F ROM the earliest days of practical wireless com¬ 
munication, it was realised that one of the most 
important services which this art would render to 
humanity was its contribution towards the safety of 
life at sea. The possibility of a ship being able to keep 
in communication with the remainder of the world 
during the longest voyages, and, in time of distress, to 
broadcast an appeal for assistance, has removed much 
of the terror of shipwreck and fire at sea. A later 
development, which bids fair to rank second in import¬ 
ance to the above, is the direct application of wireless 
to aerial and marine* navigation. There are, broadly, 
two methods by which a wireless signal may be used to 
determine the direction of any given fixed point. In 
the first, the direction of arrival of the signals from any 
transmitting station is determined by means of a 
direction-finder. The second method involves the 
transmission of a rotating beam of large or small angle 
and its reception on any suitable receiver. 

The wireless direction-finder makes use of the fact 
that in electromagnetic waves travelling over the earth’s 
surface, the magnetic force of the waves is horizontal 
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and perpendicular to the direction of transmission. If 
a closed loop or coil of one or more turns with its plane 
vertical is used to receive such waves, the strength of 
the signal E.M.F. induced in the loop will be pro¬ 
portional to the cosine of the angle between the plane 
of the loop and the direction of arrival of the waves. 
Hence, if the loop is rotated about a vertical axis, the 
strength of the signals received will pass through 
successive maximum and zero values at intervals of 90°. 
A consideration of the case shows that the rate of change 
of the resulting signal strength is greatest when passing 
through the zero position, which is therefore the most 
sensitive condition for the determination of the direc¬ 
tion of arrival of the waves. In this zero position thfc 
plane of the loop is perpendicular to the direction of the 
incoming waves and thus of the transmitting station. 

There are three practical forms of wireless direction¬ 
finder in use to-day operating on this fundamental 
principle of the simple rotating loop: and it Can be 
shown, both theoretically and experimentally, that 
the accuracy is of the same order for all the system^, 
each of which has its own Add of application, The 
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limiting accuracy to which the modern direction-finder 
has been developed is about i°, which, it may be 
remarked^ is ample for the present-day needa of 
navigation. 

Apart from any defects of instrument design and con¬ 
struction, the direction-finder is subject to errors which 
are conveniently divided into three classes. In the first 
class are those due to local conditions surrounding the 
instrument, such as metal-work, overhead wires, and 
trees. The currents set up in such objects create a 
secondary field in the neighbourhood which is super¬ 
imposed on the primary field of the waves, producing a 
resultant field the direction of which may deviate 
seriously from that of the original field. It is usual in 
selecting a site for a wireless direction-finder on land to 
attempt to avoid such sources of error, but it is seldom 
that an ideal site can be found. The small residual 
errors which are experienced are taken into account by 
calibrating the station on various fixed transmitting 
stations. Instances in which an error due to the site of 
the installation is unavoidable are those of ships and 
aircraft. In these cases the error in apparent direction 
varies in an approximately sine-wave form with the 
direction of the incoming waves relative to the fore-and- 
aft line of the ship. In such installations, either a cor¬ 
rection curve is prepared from observations taken while 
the ship is swung on a fixed transmitting station, or the 
error is approximately compensated for by a suitable 
circuit arrangement. 

The second class of error is in the nature of a surface 
refraction effect and is encountered when the path of the 
waves lies approximately parallel to the boundary 
between land and sea. If observations are made on 
wireless waves crossing a coast-line, the direction-finding 
instrument indicates that the waves in crossing from sea 
to land experience a deviation in a direction towards the 
normal to the coast-line at the point of transit. No 
satisfactory theoretical explanation of this phenomenon 
has yet been given, but as the error is frequently of the 
order of 5 0 , it is customary to avoid, wherever possible, 
the taking of bearings on waves travelling in a direction 
approaching that of a coast-line. 

The type of error in the third class presents more 
difficulty in accurate work, on account of its very erratic 
and variable behaviour. Fortunately this class of vari¬ 
able error is encountered only when the range of trans¬ 
mission exceeds certain minimum values, beyond which 
the apparent direction of arrival of the waves is subject 
to somewhat erratic variations, the frequency and 
magnitude of which are dependent to a limited extent 
upon the wave-length employed, the distance of trans¬ 
mission, and also upon the season and time of the day 
at which the observations are made. During the hours 
of full sunlight in summer, these variable errors have a 
maximum value of about 4 0 . As sunset is approached 
they increase in frequency and magnitude, and from 
about one hour before sunset until about one hour after 
sunrise the apparent direction of arrival of the waves 
varies rapidly on either side of the true direction over 
an arc which is often io° or so 0 and may occasionally 
exceed 90°, 

The theory which has been developed to explain these 
errors rests pn the same basis as the theory of the fading 
of wireless signals and of the mode of propagation of 
wireless waves around the earth's surface. This theory 
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assumes that the upper ionised regions of the atmo¬ 
sphere are operative in deflecting wireless waves arriving 
from a transmitting station in such a manner that they 
are eventually returned to the earth's surface* A 
direction-finding station will thus receive waves from 
the transmitter not only horizontally along the earth, 
but also from a downward direction* If, as is possible 
from several causes, the plane of polarisation of the' 
downcoming waves differs from that normally en¬ 
countered in transmission along the earth's surface, the 
direction of the horizontal component of the resultant 
magnetic field due to the two arriving waves will in 
general not be at right angles to the direction of trans¬ 
mission. Thus, although there has been no departure 
of the line of travel of the waves from the vertical plane 
connecting transmitter and direction-finder, the latter 
will indicate an error in the apparent direction of 
arrival. This theory is being supported by the accumu¬ 
lation of a large and varied amount of experimental 
evidence, and the investigations concerned provide an 
excellent means of studying the physics of the upper 
atmosphere. 

Direction-* inders in Navigation. 

The discovery of the existence of these errors in the 
course of the development of direction-finding during 
the War inspired a lack of confidence in this art among 
those responsible for manne navigation. Systematic 
research earned out during the last few years has, how¬ 
ever, brought to light a state of affairs which has 
resulted in the reinstatement of the wireless direction¬ 
finder as a direct aid to seamen. While the instrument 
may be used at ranges of several hundred miles to give 
a general idea of a ship’s position, it is in the making of 
a landfall after an open-sea voyage, or in the navigation 
of harbour entrances dunng bad or foggy weather, that 
the wireless direction-finder is in demand. The ranges 
at which it is required to operate with accuracy are 
seldom greater than 50 miles, and never greater than 
100 miles. Now the variable errors described above 
are only experienced when the range of transmission 
exceeds 30 miles overland, or 80 to ioo miles oversea. 
Hence, by a suitable choice of shore transmitting 
stations, the ship's direction-finder can be used to 
operate on waves travelling entirely over sea, with the 
result that, within its required range, about 95 per cent, 
of the observed bearings fall within a 2 0 limit of error, 
which is found to be adequate for most navigational 
purposes. 

During several years' observations, no effect of fog or 
other surface weather conditions has ever been noticed 
in wireless direction-finding, which is again fortunate 
for its use in navigation during times when visual 
observations are impracticable. 

In the application of the direction-finder to aircraft, 
similar remarks apply as to its accuracy, with one 
important addition. When the direction-finder is 
operated bn the ground on the transmissions from a 
machine in the air, the observed bearings are liable to 
error when the angle of elevation of the machine at the 
ground station exceeds a small value. This error is 
caused by the operation of downcoming waves on 
the direction-finder, but is evidently only appreci¬ 
able for very short range transmission. The limited 
amount* of experience with direction-finders used in 
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the aircraft itself appears to Show that these are 
destined to be of great service in the future of aerial 
navigation. 

Turning now to other means by which directional 
wireless may be used in connexion with navigation, we 
have first the scheme which is practically an inversion 
of the above systems; that is, a rotating loop or its 
equivalent is used at the transmitting end and the 
reception of the signals is carried out on an ordinary 
aerial. When a dosed loop or frame coil with its plane 
vertical is used for transmission purposes, the variation 
along the earth’s surface is a maximum along a line 
through the plane of the coil and decreases according 
to a cosine law to a zero value along the axis of the coil. 
If, therefore, the coil is rotated about a vertical axis, the 
strength of signals received at a distance on an ordinary 
aerial will vary from a maximum when the coil is 
pointing towards the receiver to a minimum or zero 
value when it is at right angles thereto. In the 
practical operation of the device the coil transmitter is 
rotated at some convenient uniform rate, and arrange¬ 
ments are made for characteristic signals to be trans¬ 
mitted as the coil passes through two positions such as 
the north-south and east-west lines. By the use of a 
stop watch at the receiver, the times of rotation of the 
coil from one of these positions to the minimum signal 
position can be determined, together with the time of 
complete rotation. A simple calculation then serves to 
obtain the direction of the transmittmg beacon from 
the receiver 

The great advantage of this system is that any ship or 
aircraft which is provided with a wireless receiver can 
obtain directional observations on these transmitters, 
and if a suitable distribution of the latter could be 
arranged, the method would be very useful for naviga¬ 
tional purposes. Although it was developed in Ger¬ 
many before the War and an organisation of rotating 
beacon transmitters was set up, the system has of recent 
years only been used for experimental purposes, and its 
commercial application has still to be realised It may 
be mentioned here that both this type of directional 
transmitter and the directional receiver referred to 
previously can be provided with a simple circuit modi¬ 
fication which results in only one signal minimum being 
produced in a rotation of the coil through 360°. This 
“sense-finding” attachment results in the removal of 
the 180° ambiguity which is otherwise inherent in these 
methods 

The development and use of the above directional 
systems has been earned out on the wave-lengths chiefly 
used for communication purposes in aerial and marine 
wireless, i.e. approximately from 300 to 3000metres. Asa 
result of the development of the thermionic valve to a high 
degree for both transmission and reception purposes, it 
has become possible to extend the practice of wireless 
communication to very much shorter wave-lengths. 
Among the numerous vistas of development thereby 
opened up, not the least important is the practicability 
of resorting to the use of reflectors for concentrating 
the radiated energy in the required direction of trans¬ 
mission. By the use of suitable reflectors at both the 
transmitting and receiving end of a point-to-point com¬ 
munication link, the resulting concentration of wireless 
wave energy can be made equivalent to a magnification 
of several thousand times as compared with the ordinary 
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transmitter which radiates its enei%y equally in all 
directions. This advantage, combined with the in¬ 
herent properties which waves lying within certain 
bands of wave-lengths between 15 and 100 metres 
appear to possess for travelling through the upper 
atmosphere to great distances with very small attenua¬ 
tion, has already caused a revolution in ideas as to long¬ 
distance wireless communication. The resulting open¬ 
ing-up of a large number of fresh communication 
channels has come as a great boon to wireless engineers 
struggling with an already congested ether. 

The Wireless Beacon. 

By the use of waves of length still shorter than those 
mentioned, it becomes possible to utilise another prin¬ 
ciple in applying directional wireless to navigation 
purposes. This consists in combining the aerial system 
of a wireless transmitter with a suitable reflector so that 
a fairly concentrated beam of wireless waves is sent out 
in one direction, which is varied by the regular rotation 
of the whole arrangement. We have here literally a 
wireless lighthouse, since it is exactly analogous to the 
rotating beam of light emitted by certain lighthouses 
around our coasts. Now it is a weil-kriown optical law 
that for a reflector to be effective its dimensions must be 
at least comparable with the wave-length. Hence it is 
evident that for the rotation of the reflector to be at all 
practicable, the wave-length employed must be quite 
small. 

In the two revolving beam transmitters which have 
been set up in the last year or two, the wave-length em¬ 
ployed is about 6 metres. In the first station erected at 
Inchkeith, Firth of Forth, the aerial is a straight vertical 
wire erected m the focal line of a cylindrical parabolic 
reflector system of vertical wires. In the more recent 
station erected at the South Foreland, the aerial system 
comprises a number of energised aerials arranged in a 
plane, and in front of a similar parallel system of 
reflecting wires. The result in each case is the trans¬ 
mission of a beam of limited angle which is rotated uni¬ 
formly at a rate of about one revolution per minute. 
Any ship fitted with a suitable receiver for the wave¬ 
length employed will then only receive signals as the 
beam flashes past its aerial. From the code signals 
heard the direction of the beam at that moment may be 
read from a simple chart. The range of the station is 
necessarily somewhat limited, owing to the great 
absorption of energy of such short waves by the earth. 
In experiments carried out a short time ago, it was 
claimed that a maximum range of 100 miles oversea 
could be obtained. 

A great advantage possessed by this system over 
those previously mentioned is that it should be free 
from any errors due to its waves being deflected from 
the upper atmosphere. This fact may prove to be very 
important in securing a practical working range well in 
excess of that given by the waves travelling along the 
earth’s surface. An advantage of the use of the short 
wave-length is the comparative freedom from inter¬ 
ference which is experienced at the receiver. On the 
other hand, the use of such short waves may result 
in serious errors due to the coastal refraction effect 
previously mentioned, and to deviation of the waves 
by such obstacles as cliffs and buildings acting as 
reflectors. 
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Helium in Canada. 

By Prof, J. C. McLennan, F.R.S., University of Toronto. 


I N 1916, at the request of the Admiralty, and in 
collaboration with my colleagues, Profs. Satterly, 
Burton, and Dawes, I investigated the natural gases 
of Canada with the view of ascertaining the amount of 
their helium content The gases with the highest 
helium content were found at that time to be in Ontario 
and in Alberta. In neither Province was any con¬ 
siderable supply of gas located that contained more 
than 0*36 per cent, of helium. During the years 1917-- 
1920, with the assistance of Mr. John Patterson, of the 
Meteorological Office, Toronto, I designed and success¬ 
fully constructed and operated a semi-commercial 
plant for extracting helium from natural gas The 
gas we worked upon was obtained from an extensive 
field situated near Calgary, Alberta During the 
operation of this plant we extracted in all from 15,000 
to 20,000 cubic feet of helium having a punty of 90 per 
cent. When the Cryogenic Laboratory was instituted 
in the University of Toronto in 1922, the helium 
extracted at Calgary became available, and we suc¬ 
ceeded in liquefying helium early in January 1923 
Since 1916 many new gas fields have been opened 
up in Canada, and about two years ago the Dominion 
Mines Branch decided to make a re-exarmnation of 
the Canadian natural gases for helium. Mr. R. T. 
Elworthy was invited to undertake this task, and has 
carried it through most thoroughly and expeditiously. 
He found that in Alberta, while some of the natural 
gases contained less than o*i per cent, of helium, a 
number of them contained so much as 0-25 per cent. 
In some cases in this Province the helium content ran 
so high as 0*34 per cent. In New Brunswick none of 
the natural gases investigated was found to contain 
more than 0*064 per cent. In Ontario the natural 
gases varied considerably in their helium content. 
The gases of Lambton, Kent, and Essex Counties were 
found to contain not more than 0*15 per cent., while 
those in the counties of Brant, Haldiman, Lincoln, 


and Welland were found to have a helium content of 
from 0-25 per cent, to 0*35 per cent. In the County of 
Norfolk considerable supplies of gas were produced 
which ran from 0*4 per cent, to 0*5 per cent, in helium. 
The gas richest of all in helium was found in Peel 
County, the content being slightly more than o-8 per 
cent. In this field three wells have already been sunk, 
and the gas is drawn from a horizon approximately 
600 feet deep. The wells are consequently shallow, 
and though the gas supply is only moderate in amount, 
it has been estimated that the three wells will provide 
at least 100,000 cubic feet of helium per year. 

With the view of rendering the supply of helium 
permanently available for research work in the Uni¬ 
versity of Toronto, the Hon the Premier of Ontario 
recently announced that, under an Ordcr-in-Council, 
the Government of Ontario had secured, for the Crown, 
the products of the three wells mentioned, and the 
natural gas rights as well over a large block of land 
in the immediate neighbourhood of the wells. 

The National Research Council of Canada has 
endorsed the policy adopted by the Government of 
Ontario, and is co-operating with the University of 
Toronto and other organisations in a scheme to establish 
a helium extraction station in the Peel County gas 
field, with the object of providing helium for research 
workers requiring the gas in Canada and probably in 
other parts of the British Empire as well. 

It is fortunate that a supply of helium has been 
found m such a convenient locality—only some thirty- 
five miles from Toronto—for although the Government 
of the United States has extracted enormous amounts 
of helium from the natural gases of the Western States, 
its export from the United States is prohibited by law. 

If we succeed in making the financial arrangements 
we have in mind, we hope to be in a position to provide, 
in the near future, ample supplies of helium for scientific 
investigations within the Empire. 


Obituary, 


Prof. J, G. M'Kendrick, F.R.S. 

E meritus-professor John gray m<ken- 

DRICK, who died in Glasgow on January 2, was 
bom in Aberdeen in August 1841. By the death of 
his parents he was at a very early age thrown upon 
his own resources. When he was but thirteen years 
of age he was sent to spend a summer with his 
grandfather at Braco in Perthshire, where, herding 
sheep daily from 5 a.m. to 8 p.m., he learned to know 
and love the plants and the animals and Nature in 
all her moods. Zoology became M'Kendrick’s first 
scientific study; and the youth of seventeen actually 
demonstrated his little marine aquarium at a con¬ 
versazione of the British Association which met in 
Aberdeen in 1859. Here he saw for the first time 
Faraday, Owen, Murchison and Huxley; science had 
begun to call him to herself. 

Some one suggested that Kendrick should qualify 
for the medical profession, and so, while still apprenticed 
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to a lawyer in Aberdeen, he would rise at five and 
study until ten, when the duties of the desk claimed 
him for the day. Alter passing the “ Medical Prelim.” 
at Aberdeen, he went to Edinburgh in 1861 to enter 
upon the serious study of medicine. Here he heard 
Goodsir lecture; saw Turner and Joseph Bell (“ Sher¬ 
lock Holmes ”) demonstrate, listened to Simpson 
with his European reputation, to Laycock who was a 
psycho-analyst sixty years ago, and to Christison who 
was making toxicology a science. M f Kendrick took 
Goodsir’s medal in 1863, and was a prizeman in 
medicine, obstetrics and surgery. In 1864 he gradu¬ 
ated M.D. with distinction at the University of Aber¬ 
deen. Years afterwards he summarised his medical 
course '“ no laboratories, no apparatus, no histology, 
no bacteriology, and seven different theories of in¬ 
flammation.” 

After a few months at the Chester General Infirmary, 
M'Kendrick obtained the position of surgeon to the 
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Eastern Dispensary in Whitechapel; and as he passed 
through London to take up his duties he sawthe crowd 
witnessing the execution of Miiller for the murder of 
Mr. Briggs in 1864. For the pain, squalor and vice of 
Whitechapel, M'Kendrick exchanged the punty and 
serenity of Glen Nevis, for he became surgeon to the 
Belford Cottage Hospital at Fort William in 1865. It 
was in Lochaher that he met Hughes Bennett acci¬ 
dentally, and soon became his assistant. From 1870 
until 1873, when Bennett’s ill-health compelled him to 
winter abroad, M'Kendrick had sole charge of the 
university classes at Edinburgh, which he conducted 
with marked success. Bennett resigned in 1873, and 
Rutherford was recalled from King’s College, London, 
to fill the vacant chair, so that W Kendrick applied 
for and obtained the lectureship in physiology at 
Surgeons’ Hall, and that at the Dick Veterinary College, 
Edinburgh Here it was that he met James Dewar, 
with whom was begun that joint research which re¬ 
sulted in the discovery of the electric current produced 
in the retina and optic nerve when a beam of light was 
allowed to enter the eye 

For the first time in the history of physiology a 
current of action had been demonstrated in a sensory 
nerve by the normal stimulation of its end-organ. 
That Holmgren in Upsala made the same discovery 
about the same time was, of course, unknown to the 
Scottish workers. Dewar and M'Kendrick also in¬ 
vestigated the physiological action of chinoline and 
the pyridenes, becoming once more pioneers, this time 
in researches into the correlation between chemical 
structure and physiological effect. In 1872 M'Kendrick 
visited Germany, and met Schultze, Pfldger, Du Bois- 
Raymond, Ludwig and Helmholtz. His “ Life of 
Helmholtz ” is perhaps his best piece of writing ; it is 
an admirable account of a life with little incident in it 
apart from the scientific discoveries. 

In 1876 M'Kendrick was appointed to the chair 
of the Institutes of Medicine at the University of 
Glasgow; and here a Department of Physiology was 
created out of a lecture-room, a sphygmograph, a few 
microscopes and some diagrams. 

M‘Kendnck was one of the most agreeable scientific 
lecturers Scotland has produced : his discourse had all 
the charm of a tale pleasantly told. In 1871 he had 
been elected a fellow of the Royal College of Physicians 
of Edinburgh. In 1881 he was appointed Fullerian 
professor of physiology at the Royal Institution, m 
which capacity he delivered many Friday evening 
discourses, as well as Christmas lectures to the children, 
and a valuable series on the history of physiology. In 
1882 he received the degree of LL.D. from his Alma 
Mater ; and two years later was elected into the Royal 
Society on the Council of which he afterwards served. 
He had been president of the Royal Society of Edin¬ 
burgh, of the Section of Physiology of the British 
Association, of the Glasgow Philosophical Society; 
and he acted as examiner in a large number of 
universities. He delivered two courses of Thomson 
lectures at the Free Church College at Aberdeen. 

M'Kendrick wrote with ease; he was the author of 
the articles on ear, eye, senses, stereoscope, longevity 
and nervous system in the “ Encyclopedia Britannica,” 
as well as of “ The Outlines of Physiology ” published 
in 1878, and ten years later of a “Text-book” in two 
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volumes splendidly illustrated. In conjunction with 
his assistant, Dr. Snodgrass, he wrote an interesting 
volume on “ The Physiology of the Senses.” 

From 1892 onwards M'Kendrick, who had always 
been interested in physiological acoustics, investigated 
the tracing on the surface of the wax cylinder of the 
phonograph by a photographic method. Later he 
devised an apparatus to eliminate the hissing sounds 
which mar the music reproduced by that instrument. 
MfKendrick was very fond of music, of poetry and 
of animals. He published a volume of devotional 
verse. His disposition was that of a deeply religious 
and reverent man who, though enjoying fun, disliked 
fnvolity His sympathies were wide, his friendships 
many, his capacity for bringing the best out of every one 
conspicuous. He urged moderation in the use of strong 
drink; some of his best addresses are those dealing with 
this subject. 

M'Kendrick married in 1867 a daughter of W. 
Souttar of Aberdeen, who died in 1898. He is survived 
by two sons—Dr. J. S. MfKendrick of Glasgow, 
and Colonel Anderson MfKendrick, LM.S. (retired), 
director of the Laboratory of the Royal Colleges at 
Edinburgh—and by one daughter. 

I). Fraser Harris. 


We regret to announce the following deaths: 

Prof E G Browne, Sir Thomas Adams professor of 
Arabic in the University of Cambridge and fellow and 
president of Pembroke College, known for his work 
on Persian literature and on the history and literature 
of oriental religions, on January 5, aged sixty-three 
years. 

Dr. R. Caton, C.B.E., pro-chancellor and emeritus 
professor of physiology in the University of Liverpool, 
and vice-chairman of the Liverpool School of Tropical 
Medicine, on January 2. 

Rev George Henslow, lately professor of botany to 
the Royal Horticultural Society, and from 1882 until 
1904 president of the Ealmg Natural History Society, 
on December 30, aged ninety years 

Prof. Martin Kirchner, who was prominently 
associated with the anti-tuberculosis campaign and 
with the framing of the German laws relating to 
infectious diseases, on November 11, aged seventy- 
one years, 

Mr. Frank Morey, honorary curator of the Prince 
Henry of Battenburg Memorial Museum at Caris- 
brooke Castle, Isle of Wight, and editor and joint 
author of “ The Guide to the Natural History of the 
Isle of Wight,” on December 29, aged sixty-seven 
years. 

Dr. James Murie, formerly assistant-secretary and 
librarian of the Linnean Society, and naturalist to 
Consul Petherick’s expedition of 1861 to Gondokoro, 
on December 21, aged ninety-five years. 


Erratum. —Mr. Edgar R. Waite, the Director of the 
South Australian Museum, Adelaide, informs us that 
the details given in the obituary announcement 
referring to Mr. A. R. McCulloch, which appeared in 
Nature of October 24, 1925, p. 620, are incorrect. 
Mr. McCulloch was zoologist at the Australian Museum, 
Sydney, where he devoted himself to research on fishes 
and crustaceans, and his death occurred on August tx 
at the age of about thirty-eight years. 9 
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News and Views. 


.Jfcftdfk W. Garstang, whose address on " Words¬ 
worth's Interpretation of Nature " is published as a 
Supplement to this week’s issue of Nature, is both a 
naturalist and a poet, and is therefore appropriately 
equipped as an exponent of one who made Nature and 
man his chief poetic theme. Wordsworth felt himself 
to be a great high priest of Nature, and his spiritual 
insight was deep and penetrating In the application 
-of scientific truth to poetic purpose, he was as accurate 
and trustworthy as Tennyson, but not so rich or 
minute in his allusions to scientific knowledge We 
do not for a moment suggest that the worth of poetry 
can be measured by the use made of such knowledge, 
but new natural phenomena and conceptions can 
extend the range of poetic thought and inspire that 
emotion which expresses itself in enduring verse 
" Poetry,” said Wordsworth, “ is emotion recollected 
m tranquility,” and it differs from science in being the 
expression of individual feeling as an end in itself and 
not as a means of securing general assent to particular 
conceptions or interpretations of the theme There 
is plenty of imagination in science, but it is disciplined 
and unemotional, and is put to the test of observation 
with the view of arriving at natural truths, whereas 
in poetry its object is the communication of pleasure 
i>y beautiful phrase or creative fancy. In ornithology 
there is but one description of the skylark, but m 
poetry there are scores, and each has a note of its own 
That is why we find such poets as Keats, Shelley and 
Wordsworth interpreting the aspects and operations 
of Nature in ways that are differently beautiful 
Keats by sympathetic human imagery, Shelley by 
changefulness and its symbolism, and Wordsworth by 
richness of allusions to everyday aspects of natural 
objects and events. We are sure that Prof. Garstang’s 
illustrations of Wordsworth’s style and genius will 
be read with pleasure by lovers of literature as well 
as of science 

The searchlight of public opinion begins to shine 
upon the mathematical tnpos A few days ago Prof 
G. H. Hardy, in his presidential address to the 
Mathematical Association, gave it as his considered 
opinion that the tripos should be abolished It is not 
because mathematics are m a better state at Oxford 
than at Cambridge that he directs his fire against hi9 
old university and not his new one, it is because the 
Cambridge examination is the more important one 
Prof. Hardy considers that the nature of the mathe¬ 
matical tripos examination prevents any serious study 
of mathematics and causes candidates to spend their 
time learning tripos tricks instead So bad is the 
effect of this that among mathematicians of world 
fame, we produce only about a twentieth of the 
number that our record in more wholesome times 
would entitle us to expect To determine whether a 
candidate is worthy of a degree, Prof. Hardy would 
require him to send in a dissertation and judge him 
upon that. He would in fact adopt the usual 
continental method. This method of a degree by 
thesis is also not unknown in Great Britain. Most of 
out universities allow it as a method for higher 
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degrees. Most of them it is true require the first 
degree to be by examination, and only in the London 
B Sc do we find an instance of a first degree that can 
be obtained by thesis. 

Prof. Hardy's cure is a more drastic one than that 
proposed in our leading article of May 10, 1924, p. 665, 
entitled ” Mathematical Physics in University and 
School ” In that article we proposed to broaden the 
mathematician's studies by including physics, and to 
make this possible m the three years at the disposal 
of the student by the severest pruning of both mathe¬ 
matics and physics. Now pruning is always a delicate 
and difficult operation, and we are inclined to believe 
that Prof Hardy's cure is a better one. It has, more¬ 
over, the advantage of mending ills that we had not 
considered Our complaint was only against the 
narrowness of the range of the mathematician's 
studies, his is against the method of treatment of the 
whole subject A system in which a candidate, after 
taking the fiist part of the mathematical tnpos, would 
be allowed to shew up a dissertation instead of taking 
the second part, is no great departure from the tradi¬ 
tions of British universities, since they do already in 
certain cases allow degrees by thesis. To aim at 9uch 
a system^ would seem an appropriate first objective, 
and when such a system had been adopted and had 
had some years trial, it would be time enough to 
consider whether it was right or wise to go further 
and allow an alternative also to the first part of the 
examination. 

For the meeting of the Bntish Association in 
Oxford, August 4-11, under the presidency of the 
Prince of Wales, the Council has appointed the follow¬ 
ing sectional presidents . Section A (Mathematics and 
Physics), Prof. A Fowler, professor of astrophysics in 
the Imperial College of Science and Technology; 
Section B (Chemistry), Dr J F Thorpe, Yarrow 
research professor of the Royal Society and professor 
of organic chemistry in the Imperial College of Science 
and Technology, Section C (Geology), Dr S. H. 
Reynolds, professor of geology m the University of 
Bristol; Section D (Zoology), Prof J. Graham Kerr, 
regius professor of zoology m the University of 
Glasgow, Section E (Geography), the Hon. W. 
Ormsby-Gore, MP, Colonial Office Section F 
(Economics), Sir Josiah Stamp ; Section H (Anthro¬ 
pology), Dr. J. H. Fleure, professor ot geograpny ana 
anthropology in University College, Aberystwyth; 
Section I (Physiology), Prof J. B.f Leathes, professor 
of physiology in the University of Sheffield ; Section J 
(Psychology), Dr J. Drever, reader in psychology in 
the University of Edinburgh, Section K (Botany), 
Dr. W. Bateson, director of the John Innes Horti¬ 
cultural Institution;! Section L (Education), Sir 
Thomas Holland, rector of the Imperial College of 
Science and Technology; Section M (Agriculture), 
Sir Daniel Hall, chief scientific adviser to the Ministry 
of Agriculture. The name of the president of Section 
G (Engineering) will be announced later. 
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The extent to which the technical intelligence 
service attached to the manufacturing community of 
Great Britain has been augmented since the War by the 
new industrial research associations is well illustrated 
in a paper read before the Institution of the Rubber 
Industry on December 7 by Dr. S S. Pickles, the 
Chairman of the Library Committee of the Research 
Association of British Rubber and Tyre Manufacturers. 
The paper dealt with the importance of such a service 
to the rubber industry, and described some of the 
work that the Rubber Research Association is doing 
in this respect In the short period of its existence 
the Association has built up a Library which not only 
possesses a representative reference collection of books, 
pamphlets, and periodicals (claimed by Dr Pickles to 
be without an equal in Great Britain), but also acts 
as a very complete information bureau on all matters 
relating to the rubber industry and trade. The 
Library is provided with a comprehensive classified 
card index to the contents, which enables it at short 
notice to supply references to all published information 
on any branch of the subject, and in addition issues 
monthly to all its members a Summary of Current 
Information m which arc given more or less lengthy 
abstracts of articles appearing in the scientific and 
technical press, and of English and foreign patents, 
notices of new publications and of book reviews, and 
lists of English patent applications and acceptances 
The size of this publication, which will comprise well 
over 400 pages for the current year, shows how 
increasingly serious a problem it is for the specialist to 
keep in touch with what others are doing in the same 
field, and emphasises once more the vital necessity 
for the provision of adequate compilations of this 
nature in all branches of science and technology 
«Some of the best work m this direction being done at 
the present time lies to the credit of the research 
associations, and though the records are not usually 
available to the general public, their circulation 
amongst the majority of those intimately connected 
with the industries concerned cannot but have far- 
reaching results 

The use of hydrogen in large-scale chemical manu¬ 
facture is a comparatively recent development, of 
which the importance is growing rapidly Pro¬ 
duction of synthetic ammonia entails the greatest 
consumption, but large quantities are also used for 
hydrogenating liquid oils to convert them into solid, 
edible fats. The manufacture of hydrogen for the 
latter purpose was discussed at a meeting of the 
Chemical Engineering Group of the Society of Chemical 
Industry on January 8, when Mr A. E Knowles read 
a paper on the electrolytic method of production. 
The Lane process of making hydrogen, by passing 
steam over heated iron or a carbonaceous iron-ore 
and then reducing the iron oxide with water-gas, has 
fallen out of use for economic reasons, and the Haber - 
Bosch process of passing water-ga9 and superheated 
Steam under pressure over a catalyst, though cheaper 
than any other, is unsuited for producing hydrogen 
to be used for hydrogenation, because it is always 
contaminated by much nitrogen. In Mr. Knowles's 
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opinion, the electrolysis of distilled water w 
suitable, and in his paper he described in diJpS fhe 
electrolytic plants in use at Port Bromboto’, in 
Cheshire, and at Bussi, w Italy. The outstanding 
merits of this process are great purity of the hydrogen, 
economy m labour and wear and tear of plant, no 
leakages of electricity or gases, and very cheap pro¬ 
duction, if cheap electricity is available, and if there 
is a ready market for the by-product oxygen. Dr. 
A C Thaysen’s paper on the production of hydrogen 
by micro-organisms summarised the history of this 
method, and gave data concerning the process used 
in the Royal Naval Cordite Factory at Holton Heath 
during the War for making acetone by fermenting 
maize-starch and other amylaceous matenal. This 
process yields, m addition to acetone, n-butyl alcohol, 
organic acids, and carbon dioxide* 160 per cent, of 
hydrogen, or 5 5 cubic feet per lb of grain fermented. 
A comparatively small plant consuming 20 tons of 
grain per day produced about 250,000 cub. ft of this 
gas at an estimated cost of about zs per 1000 cub. ft. 
for collection and purification Both the electrolytic 
and the fermentation processes are of especial interest, 
because they do not involve the use of any fuel. 

Captain P P Eckersley, the engineer to the 
British Broadcasting Company, gave an interesting 
lecture on January 7 to the Institution of Electrical 
Engineers on “ Past, Present, and Future Develop¬ 
ment in Wireless Telephony " As a means of com¬ 
munication between individuals, Capt Eckersley does 
not anticipate any rapid development in radio tele¬ 
phony, the future of the art will lie mainly in its 
applications to broadcasting If in Great Britain at 
the present time, we connect a microphone with the 
net-work of wires each of which terminates at a trans¬ 
mitting station, then one voice can be heard simul¬ 
taneously by ten million people. In Capt Eckersley 
opinion, a final scheme for Great Britain would rely on 
line relay stations at Glasgow, Leeds, London, and 
possibly Bristol or Gloucester The other stations 
would be connected with these by suitable land wires. 
The system would be completed by interconnecting 
Glasgow with Leeds, Leeds with London* and London 
with Bristol by trunk lines. Future development 
seems to be leading m the direction of a few stations 
having large power outputs Owing to the fact that 
only about 100 wave-lengths are available for broad¬ 
casting, the allocation of them internationally is still 
a vexed question. He had recently suggested that 
82 of them should be allocated to the most important 
stations, and that sixteen wave-lengths should be 
reserved for group working. By suitably distributing 
these sixteen wave-lengths amongst stations of 
moderate power, there would be little serious inter¬ 
ference. If stations could work on exactly the same 
wave-length, no heterodyne note would be audible. 
The difficulties in the \yay are great, but Capt. 
Eckersley has hopes that they will be overcome. In 
choosing a site for substations in Great Britain, the 
criterion must be the crystal set. If the listener can 
receive broadcasting on a crystal set from a given 
station, there will be little risk of him suffering 
appreciably from interference. 
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The present exhibit in thfe house devoted to objects 
Off special interest at the Royal Botanic Gardens, | 
Kew, illustrates living plants of economic value. It 
includes plants which produce rubber, balata and | 
chicle gum, and a Wardian case packed with young 
para rubber plants is also exhibited in order to 
illustrate the manner in which the para rubber and 
other economic plants have been sent from Kew to all 
parts of the Empire. Plants of tea, coffee, cacao, and 
Paraguay tea (the Yerbe de Mat£) are examples of 
the plants yielding beverages. Amongst the fibre- 
producing plants shown are sisal (Agave), silk grass, 
China grass or ramie, Manila hemp {Musa textihs), 
Mauritius hemp (Furcraea), and the palm yielding 
raffia or bass (Raphia mnifera). Timbers are repre¬ 
sented by young plants of teak, the true mahogany 
(Swietenia) from Honduras, West African mahogany 
(Khaya), and West African cedar Other plants of 
economic importance exhibited are those yielding 
cocaine, quinine, ipecacuanha, eucalyptus oil, cloves, 
cinnamon, camphor, olives and pepper A plant is 
also shown of Taraktogeno s Kurzii, one of the sources 
of chaulmoogra oil, winch is now being used in the 
treatment of leprosy. The notices with the plants 
indicate their countries of origin and also the part 
which has lieen played by the Royal Botanic Gardens, 
Kew, in introducing such plants of economic value to 
the various parts of the Bntish Empire 

On December 18 Prof. T H. Havelock read an 
interesting paper before the North-East Coast Institu¬ 
tion of Engineers and Shipbuilders on “ Some Aspects 
of the Theory of Ship Waves and Wave Resistance " 
The first two sections of the paper must be of great 
interest to those who, engrossed in the more immedi¬ 
ately practical problems that present themselves, have 
not the opportunity of studying the mathematical 
theory for themselves or of keeping abreast of its 
developments In the first section, it is shown how 
calculations with travelling pressure disturbances 
illustrate such problems as the variation of wave 
resistance with speed, the interference of bow and 
stem waves and the effect of shallow water In the 
second section, the hull of the ship is regarded as 
equivalent to a certain distribution of sources and 
sinks m the fluid and this enables such questions as 
the effect of the form of the water-line section, the 
length of the parallel middle body, and the effect of 
variations in draught to be treated. Some notes on 
the detailed mathematical calculations as they have 
appeared in Prof. Havelock's published papers is 
dealt with in an appendix. It is not claimed that 
the theory has reached a stage at which any new and 
important practical results can yet be deduced but 
rather that the general conformity of the conclusions 
from a pure hydrodynamical theory with known 
practice is satisfactory from the point of view of 
future development. 

We regret to learn from the Chemiker-Zeitvng that 
a fatal accident has been caused by the unexpected 
explosion of a mixture of carbon disulphide and liquid 
air. Organic liquids of many different types, e.g* 
etbair, chloroform, ethyl acetate, petroleum, pyridine, 
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etc,, have been employed at various times in con¬ 
junction with liquid air for the purpose of preparing 
freezing mixtures, and, so far, explosions have only 
resulted when carbon disulphide has been used. 
When this substance is dropped into liquid air there 
is formed on the surface a crust which may hindpr 
evaporation and thereby cause an explosion unless 
the crust be pierced as quickly as it is formed. 
There appears, however, to be some further cause of 
instability, which has not yet been explained Prof. 
W, Blitz, of the Technische Hochschule in Hannover, 
states that on November 16 a skilled experimenter, 
Dr Asbrand, was preparing the mixture in a Dewar 
flask and had carefully observed all the usual pre¬ 
cautions, when the flask suddenly exploded. He was 
severely hurt, and he succumbed to his injuries on 
November 28 Dr Asbrand, who was only twenty - 
eight years of age, had studied at the University of 
Gdttmgen and later at Rostock under Prof. Walden. 
He had only commenced work at Hannover at the 
beginning of the present academic year 

Mr Davip Grlenhill. the Director and General 
Manager of the Sun Engraving Company, in a 
lecture before the Royal Society of Arts (published in 
the Society's journal, December 25), said that colour 
printing of to-day is done chiefly by lithography, 
offset, and the three-colour process, the last almost 
exclusively by letterpress methods, though the photo¬ 
graphic principle of the three-colour process is being 
increasingly used to develop offset work, and also 
more recently to develop photogravure in coloui. 
The three-colour process is certainly the greatest 
advance m colour printing of recent years, and with 
scientific photography and colour selection, skilful 
line etching, and very careful machining or printing, 
it seems to be capable of reproduemg almost anything 
in the way of pictonal representations in colour The 
lecturer claimed for British photo-engravers and 
printers the first place in quality of three-colour 
process work, though our position is successfully 
contested in America, Germany, and France, except 
perhaps in the fine attention to detail and finish 
Photogravure, " the most beautiful method of print¬ 
ing yet evolved," has made more rapid strides abroad 
than Great Britain. It promises to solve the paper 
difficulty of the letterpress method, which needs a 
smooth surface, as it readily gives fine results on 
almost any uncoated paper, and it overcomes various 
difficulties connected with the inks used in the letter- 
press method. 

It was suggested in a paragraph m Nature of 
January 2, p. 25, that platinised glass might be used 
instead of neutral tinted glass for solar telescope work 
Messrs. Hawksley and Sons, 83 Wigmore Street, 
Cavendish Square, London, W.i, write to say that 
they are in a position to supply platinised glass discs 
of various densities. The Rhemberg methods are 
employed 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned:—A 
professor of political science at the London School of 
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Economics—The Academic Registrar, University of 
London, South Kensington, S.W.7 (January 22). A 
medical superintendent in the Infectious Hospitals 
Service of the Metropolitan Asylums Board — Clerk 
to the Metropolitan Asylums Board, Victoria Em¬ 
bankment, E.C.4 (January 26). An electrical en¬ 
gineer and electric inspector for the public works 
department of the Government of Bihar and Onssa— 
The Secretary to the High Commissioner for India, 
42 Grosvenor Gardens, S W 1 (January 29) An 
assistant engineer and a junior assistant engineer at 
tlie Fuel Research Station, East Greenwich, for re¬ 
search work in connexion with coal purification and 
internal combustion engines respectively—The Secre¬ 
tary, Department of Scientific and Industrial Research, 
16 Old Queen Street, Westminster, S W 1 (January 30) 


A forestry inspector in the Lands and Agriculture De¬ 
partment of the Irish Free State—The Secretary, Civil 
Service Commission, 33 St. Stephen's Green, Dublin 
(January 30). Sir Ernest Cassel readerships m economic 
geography and in foreign trade at the London School 
of Economics—The Academic Registrar, University 
of London, South Kensington, SW.7 (March 9). 
A director of research in animal diseases under the 
Animal Diseases Research Association — The Secre¬ 
tary, 83 Buccleuch Street, Glasgow (March 27). A 
computer for the Cadastral Framework Party, Gold 
Coast Survey Department — Crown Agents for the 
Colonies, 4 Millbank, S W.i (quoting M/13965), A 
chief engineer for the Public Works Department of 
the Government of Nyasaland — Crown Agents for 
the Colonies, 4 Millbank, S W 1 (quoting M/14046) 


Our Astronomical Column. 


The Total Eclipse of the Sun, January 14 — 
It is hoped that fine weather has favoured the various 
expeditions sent to stations on the path of totality 
assing from East Africa across the indian Ocean to 
umatra and Romeo One matter of interest is the 
shape of the corona, which is known to vary in a 
cyclical manner with the sunspots, flocculi, and 
rommences This eclipse, occurring about midway 
etween sunspot minimum and maximum, may be 
expected to show a type of corona which is inter¬ 
mediate between the characteristic minimum type, 
with polar " brushes M and extended equatorial 
streamers, and that of the maximum type in which 
the distribution of the corona is more concentric with 
the sun’s disc 

The finer details of the inner corona have sometimes 
been observed to show local structures winch were 
apparently related either to sunspots, flocculi, or 
prominences near the limb at the time of eclipse It 
may be noted that, on January 14, the region of the 
sun containing the large sunspots which crossed the 
central meridian on December 25, was within a short 
distance of the limb at position angle 106° east of the 
north point of the disc 

The January Meteoric Shower —Mr, W. F. 
Denning writes • “ The weather proved unfavourable 
for observation on January 3 There were, however, 
a few brief intervals of clear sky between successive 
storms at Bristol About 20 meteors, including 17 
Quadrantids, were observed, and they were mostly 
brilliant objects with long flights and fairly slow 
motion The largest meteors were sfeen at 6 h i6 m , 
6 h 2i m and 6 1 * 50™ At 7 h I8 1 * 1 p.m a fine object with 
exceedingly slow motion was seen in Gemini and 
directed from a southern radiant near y Eridani, 
Later in the night the sky was more or less clouded, 
though there were temporary clearances and occasional 
meteors were observed. 

" At 9 h 52 m p.m. a fireball was viewed from various 
south-western stations falling in the northern sky. 
It was directed from a region of the heavens opposite 
to that in which the radiant of the Quadrantias was 
situated. Mr Corder of Bridgwater observed this 
object and described it as quite equal to Venus ; 
emerald green m colour with a red flash at the end. 
Several observers saw the meteor from Bristol, and I 
am collecting details with the view of finding the 
height, velocity, and radiant point. 

" On January 4 unsettled weather continued and the 
prevalence of clouds frequently interrupted watching. 
Among the meteors observed were five certain Quad- 
rantids, thus proving the shower's active sustenance. 
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Iii fact, the evidence obtained this year strongly indi¬ 
cates that this display has lengthened its visible dura¬ 
tion m recent times In t88o, 1886, and some other 
years, extreme brevity appeared to be a character¬ 
istic feature of the shower’s richer phase, though 
occasional shots were directed from the same radiant 
on later nights of the month, certainly to January 15 " 

The New Greenwich Sidereal Clock — The 
new clock by Short with a free and a slave pendulum, 
the former m an airtight case, has now been m use for 
a year, and Mr W Bowyer contributed a paper to the 
Royal Astronomical Society, which was read at the 
meeting on January 8, in which the performance of 
the clock is described and analysed 

The rate at the beginning of 1925 was very small, 
but gradually increased, owing partly to a slight 
amount of air leakage into the case, which necessitated 
reduction of the air pressure on one or two occasions. 

The dock error could be expressed very exactly by 
an expression of the form a + bt + ct * The quantity 
c remained uniform from January until August, when 
it underwent a notable reduction, the cause of which 
is unexplained It retained the new value until the 
end of the year 

Dr Jackson noted that the clock performs so well 
tliat it raises the question whether we should not 
make sidereal time vary uniformly, i.e reckon it from 
the mean equinox instead of the true, which is affected 
by nutation. The rate of the former clock was not 
uniform enough to make the difference an important 
one 

Si ar Fission and Cepheid Variability. — Dr. 

J eans read a paper at the January 8 meeting of the 
loyal Astronomical Society, m which he elaborated 
the suggestion made at the previous meeting that 
Cepheia variables might be stars in which the process 
of fission was in progress but uncompleted. He gave 
an estimate of the duration of this stage as compared 
with the whole life of the star, and concluded that the 
result accorded with the observed number of Cepheids. 
He enumerated several points in which the new theory 
seemed to fit the facts better than the pulsation theory. 
The latter seemed to require too large a time-lag Stor 
the heat produced by compression in the star's 
intenor to reach the surface. Also he found it diffi¬ 
cult to picture the whole star pulsating in a single 
period. He would rather have expected a complex 
curve like that arising from the striking of several 
adjacent notes on the piano. 

Prof. Eddington continued to defend the pulsation 
theory, so the matter is one for further discussion and 
consideration. f 
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The Maximum Possible Population of the 
World —Sir George H Knibbs concludes in ScienHa 
{Nov, 1925) his examination of the world-problems 
of population, with special reference to the conditions 
governing the maximum possible population. He 
gives various estimates (based upon certain con¬ 
siderations) of the possible population ranging from 
2942 millions — if the world's existing population 
increased in ratio of O. R. Baker's estimate of possible 
increase in the US agricultural area—to 9792 millions 
—if all existing arable land in the world could support 
three persons per acre—and a final maximum of 
13,440 millions if an average of a person per 2J acres 
applied to the whole land surface of the world But, 
as he points out, any one estimate is unsatisfactory, 
because the possible number must depend upon the 
world's social and economic organisation, upon ethical 
considerations governing these, and upon the extension 
of man's knowledge of Nature, and he briefly examines 
some of the main issues Assuming that the present 
standard of living is retained, together with the present 
national prejudices and egoisms, Sir George considers 
it doubtful whether the population will ever reach 
the 5000 million limit If man better co-ordinates 
his efforts so as to involve less expense in non¬ 
productive effort, then possibly the advance of science 
may enable the 7000 million limit to be reached 
Jhe friendly study of universal economic conditions 
and of the adjustment of all territorial and economic 
relations, together with the advances made through 
systematised knowledge, would perhaps make possible 
a population of 9000 millions, though this would leave 
only a small area available to each individual. 

Javanese Architecture. —In December 1924 at 
a conference of the Java Institute held at Jogjakarta, 
one of the questions discussed was the value of the 
ancient 'Javanese monuments for the present and 
future Javanese culture. A report of the discussion 
appears in a translation by Mary A Riis in the Indian 
Antiquary for December. Among the speakers, Mr 
Maclaine Pont enforced his argument by an analysis 
of the native and foreign elements m Javanese 
architecture The Javanese monuments have many 
special features which are absent from the Indian 
buildings, such as the Hala head, the Makara, the 
spouts. The strong personal element in Indian 
images gives way in Java to a stereotyped " loveli¬ 
ness." Javanese style is elegant, correct, and 
accurately balanced, while the Indian is overloaded, 
overpoweringly vital, more solid, but not pure The 
great buildings in Java coincide m date with the 
struggle for Supremacy of the two great dynasties of 
Palembang and Java, but they represent the spiritual 
aspirations of a people rather than the feeling of 
Hindu rulers and upper classes. There must have 
been an architecture in Java resembling the primitive 
Jameh style before the Hindu dynasties came, It 
may be assumed that the Hindu dynasties gamed 
their power m the first instance by missionary propa¬ 
ganda! which developed canonical architecture in 
accordance with Indian proportional outlines, The 
style of the Javanese school perhaps originated from 
Central Asia through Indo-Cmna. A close study of 
the reliefs of the great temple of Borobudur reveals 
that the sculptors had not the slightest knowledge of 
Indian structure; that in illustratng Hindu tales, 
they pictured the persons in complete Javanese sur¬ 
roundings, and this convention was accepted by both 
brieatly, and civil builders, The conclusion, there- 
tore, tfoAt influence was brought to bear on Javanese 
cotapoiitions by Hindu rulers and priests who had 
themdveg no technical knowledge. 
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India and the Pacific. —In the Ceylon Journal of 
Science , vol 1, Pt. 2, Capt. A M. Hocart marshals in 
some detail the evidence which, in his view, points 
to an explanation of the similarities of culture in 
India and in Fiji as due not to a convergence from a 
distinct origin, but as being essential elements of a 
resemblance which could only be due to derivation 
from a common prototype The points to winch he 
refers are the cross-cousm system with a common 
religious background as shown in certain ritual prac¬ 
tices connected with that relationship, a social organ¬ 
isation with a dichotomous system in each case 
on Capt Hocart's interpretation, the relation of the 
elements within the two caste systems, succession 
and chieftainship and their attendant rituals and the 
ceremony of fire walking Certain divergences are 
to be explained as due to a simplification that has 
taken place in Fiji On the whole, Fijian culture is 
more archaic and is not to be derived from that of 
the Vedic literature It is suggested that this pre- 
Vedic culture may have been carried to the Pacific 
by a Mongoloid element of North India, which was 
partly swamped by the aborigines, partly pushed back 
into the Himalayas and eastward by western m- 
! vaders It is at least certain that everything m 
south Asia is farther east than it was, and the 
spread of pre-Vedic culture to the Pacific is merely 
an episode m a great retreat of people along the 
southern shores of the Asiatic continent and into the 
islands. 

Trial and Error in the Behaviour of certain 
Arthrofoda —Prof W E. Agar gives an account 
(Australian Journ Exp Biol and Medical Science , 
Vol 2, Part 3, 1925) of observations on the behaviour 
of several arthropods, which were placed m conditions 
unfavourable to their normal activities, from which 
in each case there were two apparent avenues of 
escape—one actually leading to freedom, but the 
other ending in a cul-de-sac and thus failing to afford 
relief In the majority of the experiments the 
animal was placed m the stem of a Y-shaped passage 
and when it arrived at the bifurcation had to make 
a choice between the right or left branches Experi¬ 
ments with Daphma involving more than 1400 
trials failed to reveal any power on the part of the 
animal to learn by experience, and a similar finding 
is recorded for water mites Young crayfish (Para- 
chasraps) gave very different results, soon learning 
to avoid the wrong passage and to take the right one, 
e g in one experiment in which entry into the wrong 
passage, besides failing to brmg freedom, resulted in 
an electnc shock, the animal took the wrong (left) 
turn at its first trial but then chose the right passage 
seven consecutive times. The electrodes were then 
transferred to the nght-hand passage and the animal 
continued to go into this passage for eight more times, 
receiving a shock each time, but out of the next 
twenty-one times made the correct choice nineteen 
times. The difference of intelligence may perhaps 
be correlated with the modes of life—the crayfish 
searches out its food by means of its sense organs, 
while Daphnia has far les9 initiative, feeding on 
microscopic organisms collected by a current of 
water produced by the movement of certain ap¬ 
pendages, and shows no evidence of awareness of 
other animals or bodies. 

Herring Investigations. —The report for 1924- 
1925 of the Dove Marine Laboratonr, Cullercoats, 
Northumberland, edited by Prof. A. Meek, contains 
further investigations on herrings from various 
localities by Mr, B. Storrow, who* in continuing his 
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work of previous years, finds that the fish hatched 
in 1920 formed the bulk of the catches from the 
Shetlands, Firth of Forth, and the north Of Scotland, 
Those caught inside the Forth consisted mainly of 
much younger fish than those caught south of its 
entrance ; a fact regarded as indicative of a southerly 
migration for spawning The author believes that 
there is again evidence pointing to extended migration 
from the North Sea and the north-west of Ireland to 
oceanic waters, and there are possibly similar in¬ 
dications from the south-west 01 England, but the 
small number of hemngs examined from Milford 
Haven and St. Ives makes this latter statement very 
uncertain He sums up with the following words : 
11 Our work points to migrations from seas to or 
towards the ocean, and return migrations towards or 
into seas for spawning" Mrs. Cowan adds data 
dealing with the size of these same samples. In the 
faumstic notes the spawning of the lug-worm 
Aremcola Manna is described. White patches were 
seen m the water towards the end of September 1924, 
in ripple marks on Cullercoats sands, which proved 
to be masses of sperms, and the worms were found 
close to the patches Most of those examined had 
already spawned, and on the next day all the worms 
had disappeared. This probably represented the end 
of the autumn spawning 

Spectral Photometry. —The issue of the Physi- 
hahsche Zettsckrift for December 8 contains a report 
by Dr. H B, Dorgelo, of the Scientific Laboratory 
of the Philips Electric Lamp Works, Eindhoven, 
Holland, on the recent progress in the methods of 
determining the intensities of spectral lines by photo¬ 
graphy. He deals first with the expression of the 
blackening of a photographic plate as a function of 
the intensity of the light falling on it and the time of 
exposure. Then follows a section on the comparison 
of the intensities of the lines of a narrow group in a 
photograph by means of photometers and the use of 
semi-transparent wedges of platinum deposited on 
quartz as absorbers. For lines far apart it is necessary 
to compare the photograph of each with that produced 
by a standard source of light for which the relation 
between energy emitted, wave-length, and blackening 
produced is known Several sources, including the 
tungsten incandescent lamp, are discussed and the 
various types of spectro-photometers are considered. 
Some of the most striking results of observations are 
given, with references to nearly a hundred papers 
mainly of recent date 

The Velocity of StecoNDARY Cathode Hays.— 
The results of an investigation, in which homo¬ 
geneous cathode rays are made to fall on a blackened 
metal surface and the secondary cathode rays are 
retarded by an opposing electrostatic field, are given 
in a paper by Dr. A. Becker in the November Annalen 
der Physik It is shown that the secondary electrons 
are, in general, considerably more numerous than the 
primary electrons of similar low velocities reflected 
or diffused backward, so that it is not difficult to 
determine the manner of emission of the former. The 
velocity distribution proves to be identical with that 
of the Eradiation The most probable exit velocity, 
and therefore the absolute value of all the secondary 
velocities m the cases investigated, is independent of 
the velocity of the primary rays ; there are signs of 
a decrease at 24 volts, when the limiting velocity for 
the excitation of secondary radiation is approached. 
The most probable velocity of the secondary rays is 
about 2 volts, which agrees with that found for 3 -rays. 
This velocity depends on the nature of the atom in 
which the secondary ray originates, and it is oft the 
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atom that the amount of energy abstracted from the 
primary corpuscular ray depends. The results fit in 
perfectly with the Views of Lenard on secondary 
radiation. 

* The Preservation of Fruit. —B, T. P. Barker and 
O. Grove discuss a valuable practical application of 
sulphur dioxide for the preservation of fruit for 
subsequent use in jam making or as cooked fruit in 
the home, in the Journal of Pomology and Hortt~ 
cultural Science for December. Starting from the 
problem as to how to preserve pulped fruit put aside 
at periods of pressure until its conversion into jam is 
practically convenient, they have reached the con¬ 
clusion that a better method of preservation of the 
fruit is to drop it direct into a o*o8-o-i per cent, 
solution of sulphur dioxide in an air-tight container. 
Red fruits in particular lose their colour, but tyis is 
largely though not completely restored on boiling, and 
the skin of gooseberries and currants is toughened as 
the result of the treatment, but otherwise fruit so 
treated seems little if at all inferior to fresh fruit for 
subsequent cooking purposes, and the sulphur dioxide, 
being volatile, is driven off on boiling. The method 
therefore seems likely to supersede pulping for the 
jam manufacturer, whilst in the home, if UBed with 
suitable precautions, it may replace the somewhat 
more troublesome process of bottling in sterile, air¬ 
tight containers. 

Chemistry in the Artha&astra —In two recent 
issues of the Chennker Zettung (Nos. 134 and 135, 
1925) Prof E O. von Lippmann deals with those 
sections of the ArthaSastra which are of scientific 
interest. The text of the ArthaS&stra has only com¬ 
paratively recently come to light; it has been trans¬ 
lated into English by Dr. R, Shamasastry, whose 
edition is that upon which Prof, von Lippmann has 
worked The Arthafi&stra is ascribed to an author 
of the name Kautilya, who lived in the time of King 
Chandragupta (321-296 bc); it deals with problems 
and methods of government and administration and is 
largely compiled from more ancient works of a similar 
character The latter fact is of particular importance, 
since it enables us to get an idea of political and 
administrative conditions in India in a pre-Buddhist 
age In the course of the book many facts of scien¬ 
tific interest are mentioned incidentally ; these ProL 
von Lippmann has gathered together and enriched 
with annotations. Among the metals gold takes the 
first place. It is of two kinds—river (alluvial) gold 
and rock gold. The pure metal is yellow, brilliant, 
heavy, ana very malleable, and on the touchstone 
gives a characteristic streak. If impure, gold may be 
purified by fusing it with an appropriate quantity of 
lead and afterwards treating it with cow-dung and oil, 
By melting gold with 1 to 15 parts out of 16 of copper, 
16 standard alloys can be obtained; these give 
streaks which can be compared with those of unknown 
alloys, and thus the composition of the latter may be 
ascertained. Pure silver is white, shining, and malle¬ 
able ; if it contains impurities, these may be removed 
by melting the metal with a quarter of its weight of 
lead. The most important remaining metals are 
copper (tdmra) t lead tin (trapu)> iron (kSUaydsa), 
bronze (hdmsya), brass (< drakdta ), urtta or vritta (?), 
and vaikrntaka. Other substances described are salt 
(kshdra), alum \sphat%ka ), borax, blue vitriol {tikshtod), 
and green vitriol (k&stsa). On heating the latter a 
poisonous vapour with a strong smell id obtained, A 
number of plant and animal products are also men¬ 
tioned, together with several poisons {ydgapdna). 
Although fermentea liquors are discussed at some 
length, there id no indication that alcohol utas recog¬ 
nised as a distinct substance. 
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The Physical and Optical Societies’ Exhibition. 


'"THE sixteenth annual Exhibition of Electrical, 
* Optical, and other Physical Apparatus held 
by the Physical Society of London ana the Optical 
Society on January 5, 6, and 7, was marked by a 
new departure which added greatly to its interest 
and popularity. In addition to the trade display 
of scientific apparatus, a number of demonstrations 


were provided in illustration of typical results of 
modem research and new or improved laboratory 
methods, together with lecture experiments and 
repetitions of famous historical experiments After 
the admission of ticket-holders for the usual two 


days, the Exhibition was thrown open to the general 
public for a further day, and the available accommoda¬ 
tion at the Imperial College of Science and Techno¬ 
logy, South Kensington, was fully occupied through¬ 
out There can be no doubt as to the success of 


the new section, and it is to be hoped that in future 
years it may be greatly extended It makes con¬ 
siderable demands on the time of those who take 


part in it, as the experiments have to be carefully 
prepared, but public spirit of this kind has never 
been lacking amongst physicists Prof. A O. 
Rankine must be congratulated on the feat of organis¬ 
ation which he achieved, and mention must be made 
of the excellent illustrated catalogue, containing 
brief descriptions of the more important exhibits, 
which is now printed in a form suitable for inclusion 
in the bound volumes of the Proceedings of the two 
Societies. 


In the historical section, pride of place must be 
given to a repetition of some of Newton's funda¬ 
mental experiments in optics, prepared by Prof. 
F J Cheshire and Mr. B K. Johnston Elaborate 
care was taken to reproduce the original conditions 
as closely as possible, and an artificial sun was 
employed, comprising a source of light to which 
the required angular diameter was imparted by 
means of a lens system. Sir William Bragg illus¬ 
trated Faraday's discovery of electromagnetic induc¬ 
tion with apparatus which included the coil actually 
used by Faraday, and Mr. F. E Smith showed the 
British Association rotating coil with which Maxwell 
measured resistance in primary units. 

Amongst the more striking lecture experiments 
may be mentioned those by Mr. G L. Adaenbrooke 
on electrostatic attraction and by Dr L. C. Martin 
on the polarisation of light. In the former, one 
sparkirtg-ball of a Wimshurst machine is located 
over a saucerful of castor oil, a few millimetres 
above the surface When the machine is operated, 
a column of oil rises up and adheres to the ball so 
long as the latter remains charged. In Dr. Martin’s 
experiment, a beam of plane-polarised light is reflected 
vertically downwards through a sugar solution 
clouded" by particles in suspension. Since the 
scattered light is seen with maximum intensity in 
the plane in which it is polarised; and this plane is 
rotated by the solution at different rates for different 
colours, the colour of the beam appears to change 
along its length* A current weigher designed by 
Mr. F.E. Smith should be of value in getting students 
interested in the subject of absolute measurements. 
It comprises a large fixed vertical coil, and a small 
central horizontal coil which swings about the 
horizontal diameter of the former. The current to 
be measured is passed through the two coils in series 
end riie resulting torque is balanced by weights 
added to ja scale pan, which is attached to the moving 
cojUat a suitable distance from its axis. 

This .research section comprised exhibits by the 
mCfhimpo^ant research departments maintained by 
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the Government and by industrial firms. An interest¬ 
ing item in the Admiralty's contribution was the 
piezo - electric oscillograph. A quartz strip with 
metal faces contracts longitudinally when the faces 
are oppositely charged, and this movement may be 
applied directly to an optical lever , or two strips of' 
quartz may be cemented together in piezo-electric 
opposition so as to £ive a bending movement like 
that of the bimetallic strips used in thermostats. 
The National Physical Laboratory's exhibits included 
a Ewmg flowmeter (Dr, E. Griffiths and Mr J. H, 
Awbery), in which water flowing upwards m a tube 
containing a steel ball keeps the ball at a height 
which depends on the rate of flow. When the tube 
is vertical the ball may either rotate steadily or 
oscillate from side to side of the tube : two markedly 
different calibrations are applicable to these two 
alternative states Mr. J. Guild showed a colori¬ 
meter which enables any mixed colour to be plotted 
on the colour triangle by means of purely qualitative 
measurements The colour is matched against a 
mixture of a pure red of known wave-length from a 
filter with monochromatic light selected from a 
spectrum, the intensities being vaned as required 
but not measured. A similar observation is made 
with a blue instead of a red filter, and the two wave¬ 
lengths of the colours selected from the spectrum 
determine the required co-ordinates. A useful 
laboratory method for splitting mica was shown by 
Mr F Harnson Glew Two pieces of adhesive tape 
are attached to the faces of a mica sheet and pulled 
apart This operation starts a split which can be 
extended with a piece of cardboard, and by repeating 
the process a sufficient number of times, sheets giving 
interference colours can be obtained without difficulty 

A discourse was delivered each evening during 
the Exhibition. At the first, on “ The Search for 
Ultra-Microscopic Organisms," by Mr. J. E. Barnard, 
the attendance was so great that a number of persons 
were unable to obtain admission, but the speaker's 
good nature and endurance proved equal to an 
immediate repetition of the discourse for their benefit. 
Mr Barnard explained that the resolution obtainable 
with a microscope is limited on one hand by the 
formation of diffraction patterns if the wave-length 
be too long, and on the other by the opacity of the 
lens-matenal if the wave-length be too short The 
organisms which are to be photographed have to be 
grown on a nutritive layer as thin as 0-2*4, tn order 
to avoid opacity, and the wave-length vanes from 
220MM upwards, different wave-lengths giving different 
pictures, owing to differential absorption in the tissues 
of the object. The microscope combines two lens 
systems which are appropriate respectively to visible 
and to ultra-violet radiation, have one quartz lens 
in common, and are focussed by means of the same 
mechanism. The latter is calibrated, so that when 
focussing has been accomplished for visible light of 
known wave-length, the instrument can at once be 
set, with the aid of the calibration, for the required 
ultra-violet illumination. The visible light is used 
with dark-ground illumination, the ultra-violet with 
a camera. The organisms of malignant growths ore 
found to be so small that the ratio of their surface 
tension to their mass is too great to permit of repro¬ 
duction by central fission, and youftg individuals 
make their appearance as a series of thickenings in 
the cell wall of the parent, which ultimately remain 
attached thereto only by a spiral filament. 

Prof. A, F. C. Pollard's discourse dealt "with ” The 
Mechanical Design of Instruments.” He claimed 
that a scientific instrument must be looked upon 
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as a mechanism, for transmitting motion rather than 
power, and that it must be designed in strict accord¬ 
ance with kinematic principles. The design of a 
pair or coupling is governed by the principle that 
a part is fixed m position when its six possible degrees 
of freedom have all been constrained by the location 
of Bix of its points upon six planes. Any further 
constraint, such as exists in most instruments, is 
redundant and involves the accurate fitting together 
of parts, winch is far more difficult and costly than 
the accurate geometrical shaping of parts taken by 
themselves the latter process only is required when 
redundant constraints are avoided, and at the same 
time the effects of wear due to imperfect fit are 
eliminated The principle was illustrated by reference 
to actual instruments in winch such mechanisms as 
the hole, slot, and plane of Lord Kelvin and the 
rectangular knife-edge arrangement of Sir Horace 
Darwin have been employed As regards the links 
or rigid parts of an instrument, their design must be 
governed by a knowledge of what is practicable in 
a workshop for example, castings must not have 
thin parts integral with adjacent thick parts, and 
holes must not be located so that in drilling them 
the tool has to work through a face to which it is 
inclined 

The discourse by Major W S Tucker on " Electrical 
Listening'' was illustrated by a number of demon¬ 
strations of the properties of microphones, particu¬ 
larly of the tuned microphones associated with his 
name and used m military sound-ranging These 
instruments, m which a very fine hot wire forming 
one arm of a Wheatstone bridge is arranged as a 
mesh across the mouth of a Helmholtz resonator, 
have been given a much enhanced selective sensibility 
for low frequency disturbances by closely coupling 
the mam resonator with a second resonator of equal 
pitch. Perhaps the most striking experiment was 
that in which the speed of a siren was gradually 
decreased The resonant microphone in combina¬ 
tion with a vibration galvanometer gave a strongly 
marked indication as each harmonic of the siren 
passed through the selected pitch The speaker also 
showed records of the notes emitted by lightships, 
taken at a distance of y miles, and of thunderclaps, 
the indicated duration of the latter being much 
longer than the duration apparent to the ear. 

lhe trade exhibits included a large number of 
beautiful instruments, many of them new or improved, 
but space is available for the description of only 
very few of these. A fuller account has been pub¬ 
lished m the illustrated catalogue of the Exhibition, 
The attractive exhibit’of Messrs. Adam Hilger, Ltd , 
included a demonstration with one of their piezo¬ 
electric resonators, which are used in standardising 
wireless wave-lengths The crystal employed has 
a mechanical resonance frequency comparable with 
wireless frequencies, and when it is connected in a 
suitable circuit, the marked oscillatory piezo-electnc 
E.M.F. which is set up at the fundamental and 
harmonics of the mechanical resonance enables it 
to be used for standardising wave-meters, the 
minimum wave-length being 20 metres The most 
interesting feature of the stand occupied by the 
Cambridge Instrument Co„ Ltd., was an improved 
design of Duddell oscillograph This instrument is 


{January 16, 1926 

—*-*- -- —- 

now fully portable, gives direct vision and three 
simultaneous records on 50 cm. or shorter strips of 
ordinary photographic paper, permits of any com¬ 
bination of electromagnetic and electrostatic vibrators, 
and employs a filament lamp. A novelty in dial 
recorders is the use of carbon paper by the Foster 
Instrument Co , the stylus making its impression 
from behind so as to press the carbon paper 
upon the semi-transparent record paper against the 
glass face of the instrument. A new method for 
preventing the bursting, under excess pressures, of 
the expanding metal chambers used in barometers 
and the like is embodied in a thermostat by Negretti 
and Zambra: in this case the chamber is enclosed 
in a gas-tight chest and the pressure acts upon it 
from without Several ingenious features are also 
to be found in the Ashdown rotoscope (Elliott 
Brothers (London), Ltd.) for observing periodic 
movements such as those of machine parts or even 
of a flying insect The stroboscopic shutter is a 
rotating disc driven by clockwork through a five- 
speed gear, intermediate speeds being adjusted by 
means of a governor control The total range of 
speeds is from 300 to 20,000 r.p m. The motor 
can be started or stopped by turning or holding its 
shaft with the hand, the difference between static 
and dynamic friction being utilised to this end m 
the design ; the instrument can be held in one hand 
when in use 

Much interest was shown in a working example 
of the Admiralty's apparatus for sounding depths by 
timing echoes, which is being manufactured by 
Messrs Henry Hughes and Son, Ltd, The principle 
employed is that in which a signal note is emitted 
at regular intervals and a normally deaf telephone 
is momentarily rendered sensitive after the lapse of 
an adjustable interval The length of this interval 
when the adjustment is such that the echo can be 
caught by the telephone measures the depth of the 
sea It Ts believed that the use of a rapidly damped 
signal note, in combination with other detail improve¬ 
ments, has'yielded a fool-proof apparatus. Messrs. 
C. F Casella and Co., Ltd , exhibited a surveying 
instrument designed by Dr. J. S Owens, for recording 
the inclination of a bore hole in elevation and azumith 
The instrument contains a complete photographic 
chronograph, a magnetic compass mounted in. gimbals, 
and a clinometer, and it can be inserted complete 
into a 2-inch bore hole. It should serve to prevent 
the distress felt by engineers when a borer, after 
much apparently successful labour, is found to have 
behaved like a boomerang. Telephones for the 
relief of deaf persons have been in use for a long time, 
but have often proved unsatisfactory owing to the 
variety in types of deafness. To overcome this 
difficulty -Mr, W. H Pettifor has designed a test 
instrument which enables prescriptions to be written 
for individual patients, analogous to opticians' pre¬ 
scriptions ; it is found that each patient requires a 
combination of microphone and telephone having a 
particular frequency-characteristic and sensitivity. 

In all, some seventy-two firms exhibited, ft is, 
naturally, impossible in the space available in IJaturk 
to describe more than a few of the many important 
instruments which went to make up this impressive 
display, 


Regional Scientific Work, 


r THOSE interested m the publications of the local 
* scientific societies in Great Britain will have 
noticed that after the falling off in the printing of 
memoirs which occurred during the War, there has 
been a healthy revival. Notwithstanding the enormous 
increase in the cost of printing and binding, many 

NO. 2933, VOL. II7J 


of the scientific societies have reached the pre-War * 
standard of their reports, and in some cases have 
even exceeded that, A perusal of the enormous 
number of reports and transactions recently leaded 
shows that much more discrimination is now being 
taken in the publication of papers by the stientifi<£ 
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societies; Whether as a result of the Conference of 
Delegates at the British Association, or the various 
criticisms and suggestions appearing in Nature and 
other journals, those responsible for the production 
of publications of local interest are certainly adding 
^considerably to the value of these transactions by 
confining the contents as near as possible to the 
district covered by the societies' activities 

Some societies are sufficiently strong financially, 
and in scientific workers, to continue pnntmg their 
publications independently; others, wisely, have 
amalgamated, and by thorough organisation have 
produced a joint publication containing the reports of 
the various committees and sections, which is of 
erraanent value As an example of the former, we 
ave recently received the Proceedings and Trans¬ 
actions of the Croydon Natural History and Scientific 
Society (Vol 9, Part 4 Price 5$ net) This covers 
the period February 1923 to January 1925 It 
includes reprints of the various monthly circulars 
which the Society has issued containing particulars of 
the meetings and excursions, with summaries of the 
work of the sections of archeology, botany, geology, 
microscopy, physics and chemistry, regional survey, 
and sociology and psychology There are the 
two presidential addresses' of Mr G. M. Davies, 
one dealing with geology and lines of transport 
m the Croydon district, and the other with the sea 
in Surrey, both being of particular value to Croydon 
naturalists 

An exceedingly valuable part of the publication is 
that devoted to the meteorological reports for 1923 
and 1924, by Mr F Campbell Bayard The cost of 
compiling and printing these, both from the point of 
view of time and money, must have been tremendous, 
and we are not surprised to learn from the Council’s 
report that for both reasons the printing of these 
reports will not be continued, though full particulars 
will be sent to the British Rainfall Organisation. Mr 
Campbell Bayard is to be congratulated on having 
accomplished this onerous work for thirty-seven 
ears, and the Society has done well to elect him an 
onorary member As a frontispiece to the volume 
is a really beautiful protrait of tne late Mr William 
Whitaker, who was one of the most familiar figures 
at the meetings of many scientific societies, and took 
a prominent part m Croydon affairs 


The South - Eastern Naturalist comes under the 
second category* and this Society and its organisation 
is founded upon that of the Yorkshire Naturalists' 
Union, the pioneer scientific union in the British 
Islands. The South - Eastern Union's publication, 
the South-Eastern Naturalist for 1925 (lxxxu + 107 pp 
Price 5 $ net), contains a record of the Folkestone 
congress. As frontispiece is the inevitable " group/ 1 
which always impresses us as containing portraits of 
a greater proportion of old people than can be 
found in any other group of this character I Here 
the reports and proceedings of the various sections 
and committees, records of the congress, the 
obituary notices, etc., are thoroughly well done 
The presidential address of Sir John Russell, entitled 
"The Place of Science in Rural Life/’ is printed. 
E C. Stuait Baker refers to evolution and field 
naturalists , A Steven Corbet writes on the marsh- 
warbler m Britain, with a bibliography , D Ward 
Cutler describes life in a garden sou ; Prof. A G 
Tansley writes on vegetation of the southern English 
Chalk , Miss Lillian Lyle on seaweeds of Folkestone—• 
how they grow , A L. Leach on geological elements 
m the scenery of south-eastern England (with many 
interesting illustrations) , C J Gilbert on the genesis 
of the Straits of Dover and the creation of Romney 
Marsh , G L Pepler on regional survey as a pre¬ 
liminary to town planning, E A Robms and J H 
Pledge on making photographic prints for regional 
survey, E A Martin on problems m anthropology, 
A H Read? on Barf restone Church; and A, G 
Davies on notes on new geological sections in the 
London district. 

In his paper on problems in anthropology, Mr. 
Martin says . " When we find what looks like an 
implement and we do not quite know what were its 
uses, wc say it was some kind of scraper Scrapers 
were of all ages m human times. Eoliths would 
make good scrapers Has any one ever seen a dog 
or cat take a stone to scrape himself with it ? Here 
again is evidence of the growth of self-consciousness, 
when man wished to lead a cleanly life I take it 
that he did not use his scrapers only for cleaning the 
skins of animals he had captured and which he wished 
to utilise as clothing He would use them to clean 
himself," and so on. 

T S. 


Annual Meeting of the Science Masters’ Association, 


'T'HE twenty-sixth annual meeting of the Science 
* Masters' Association was held on January 5, 6, 
and 7 at the Household and Social Science Depart¬ 
ment of King's College for Women, by kind permission 
of the authorities There was a large attendance, 
and the meeting was in every way very successful 
After the opening dinner in the refectory of the 
College* the presidential address was delivered by 
the Bishop of Birmingham, the Right Rev. Dr. C. W, 
Barnes. 

Dr. Barnes directed attention to the effect of the 
progress of science upon religious belief, and said that 
science is now, and must continue to be, an essential 
element in human culture. It not only gives us a 
picture of the universe, in which all man’s spiritual 
faculties must find a place, but also helps us the better 
to understand ourselves and our fellow men. It will, 
in due course, enable mankind to strengthen its social 
fabric, to which end it is desirable to check the multi¬ 
plication of degenerate racial stock. The principles 
of science and scientific method must be applied 
univefsallv. even to the phenomena of the religious 
; eSMOm^ees. True religion will not sufier if the 
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scientific temper prevails The absurd contention 
that if man were a developed ape there could be 
nothing in him but what the ape possessed is almost 
forgotten. Using Lloyd Morgan’s phrase. Dr, Barnes 
pointed out that evolution is characterised by the 
" emergence " of new degrees of reality Science* he 
said, can help human progress by destroying false 
realisations of religious experience and can purify 
religion by divesting it of accretions which Unger 
from pre-scientific times. It has already banished 
fear from the minds of educated men by giving them 
a satisfactory understanding of natural phenomena. 
It has also banished the gods; the universe is a unity 
and not subject to the control of super-personalities. 
Science is built on the postulate of the uniformity of 
Nature, and its triumphs show that this postulate is 
sound. 

Science has banished the gods; has it banished 
God ? Dr, Barnes is of opinion that, in effect* it has 
done this if pantheism or naturalism are the interpre¬ 
tation of the universe to which it leads ; but no such 
interpretation is necessary or even probable. That 
the universe is a self-acting machine is an incredible 
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assumption, and renders the emergence of man's 
spiritual faculties entirely inexplicable If, on the 
other hand, we identify God with the universe, good 
and evil are alike divine, our moral intuitions are 
meaningless. Goodness, beauty, and truth must of 
necessity find a place in our interpretation of the 
universe, so naturalism and pantheism do not ade¬ 
quately explain the cosmos to which man belongs. 
Science, then, does not banish God, neither does it 
banish the conception of the kingdom of God as 
formulated by the Founder of Christianity Science, 
however, can answer none of the ultimate questions, 
They are not her province But though her range is 
limited, within that range she leads us from error to 
truth, from fantasy to fact. On the truth which 
science has revealed and is still revealing we have 
built the new humanism of this age. The religious 
outlook, in Which modem science has been cradled, 
will not only be able to co-exist with the new human¬ 
ism, but will derive from it an added power of appeal 
to the intellect of man 

A vote of thanks to the president was ably moved 
by a very old and valued friend of the Association, 
Prof A. Smithells, and was seconded in a felicitous 
speech by Prof Percy Nunn, it was earned with 
acclamation 

Thursday's programme included a lecture by Prof 
Leonard Hill upon " Sunshine, Open Air, and Health," 
and a discussion upon laboratory assistants, labora¬ 
tory management, and school exhibitions. On the 
question of laboratory assistants m schools, a matter 
which affects most members of the Association very 
closely, it is felt that some definite scheme for the 
provision, training, and payment of such men is 
urgently required, and the committee was requested 
to make a special inquiry into the subject. 

At the business meeting, the momentous decision 
was taken to institute the formation of local branches 
The reasons which led the Association to undertake 
this step were chiefly two . (a) to get into closer 
contact with local universities, in order to deal more 
easily with the numerous problems which arise in the 
teaching of science in schools and in the correlation of 
school courses with university requirements, etc.; and 
(£>) to promote the social side of the Association. 
Arguments against the formation of branches were 
put forward, but the weight of the meeting was 
strongly in favour of the idea We are pleased to 
note that, according to the rules drafted for the regula¬ 
tion of branches, non-members who are interested in 
the objects of the Association may, at the discretion 
of any branch committee, be invited as guests to 
meetings of the branch other than a business meeting. 
This affords opportunity fbi closer co-operation 
between the Science Masters' Association and the 
Association of Women Science Teachers, which, in 
view of the fact that both associations have the same 
aims and are faced by the same, or very similar, 
problems, seems very desirable. 

Additional features of the meeting were lectures 
and demonstrations by Prof. B. J. Collingwood, Dr. 
C. S Myers, Rev. F. Avelmg, Miss W Spielman and 
others, while visits were arranged to the National 
Physical Laboratory and the General Electric Com¬ 
pany's Laboratories. There was also an excellent 
exhibition of scientific apparatus, and of chemicals, 
by the leading manufacturing firms, while the pub¬ 
lishers' show in the Library was a source of great 
interest, judging from the crowds of members always 
present there. The table reserved for books written 
by members of the Association was striking testimony 
to the literary activity of science masters, and the 
members' exhibits of apparatus bore witness to no 
little ingenuity. It is not too much to say that, of all 
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the numerous associations of teachers in Great 
Britain, the Science Masters' Association is one of the 
keenest and most vigorous 
The meeting in January 1927 is to be held at Oxford, 
an announcement which was received with enthusiasm 
by the members, who retain a lively recollection of the 
success of the last meeting there The new president 
is Bng.-Gen. Harold Hartley, and the chairman for 
1926 Mr E. J. Holmyard (Clifton College). 


University and Educational Intelligence. 

Provisional announcements are now available of a 
number of free public lectures and short courses by 
eminent men of science and other scholars, to be 
given at various colleges of the University of London. 
Lectures at King's College include three by Prof. 
A S. Eddington on the constitution and evolution of 
the stars, commencing February 22 ; two by Prof. 
R Ruggles Gates on vegetation on the Amazon, 
commencing February 19 , and five by Dr F A. P. 
Avekng on the human will, commencing January 18. 
At University College, Prof W H, Lang is to deliver 
three lectures on the morphology of the Vascular 
Cryptogams, commencing March 1, at 515 pm ; 
Dr. C. M Anena Kappers, four on the evolution of the 
nervous system, commencing March 9 , Mr M. H. 
Krishna, eight on Indian archaeology and anthro¬ 
pology, commencing January 18 , Miss M. A. Murray, 
two on Egyptian architecture and primitive cults in 
ancient Egypt, commencing January 26 , Dr. R W. 
Lunt, six on the chemistry of ionisation by collision, 
commencing February 1 , Dr. E. G. Richardson, 
three on the acoustics of buildings, commencing 
January 19 ; and Dr. Geoffrey Martin, one lecture on 
the theory of fine grinding, on February 12, at 5 p.m. 
Lectures at the London School of Economics include 
one by Dr. B. Malinowski on the aims of social 
anthropology, on February 18, at 5 p m. Except 
where otherwise stated, the lectures begin at 
5.30 P.M. 

All universities in Ecuador were closed by a 
Government decree last August. Commenting on this 
event, the secretary to the United States Legation, 
Quito, remarks in an article published in the November 
issue of School Life, that for many years past the 
degrees of doctor of law and doctor of medicine have 
been too easy of attainment. To graduate in one 
of these faculties had come to be looked upon as the 
best badge of " respectability," and the country is 
flooded with doctors and lawyers, most of whom are 
unable to earn a living at their profession, and many 
of whom are but poorly equipped for it. Similar 
drastic methods of restricting the recruitment for 
the legal profession have been adopted in Bolivia, 
where, however, those who have actually begun their 
professional courses of study are to be permitted to 
complete them, after which the law faculties are to 
be closed down. The editor of School Life asks 
whether it is not time to apply some restriction to 
the present scale of output of lawyers in the United 
States, where students of law are more than twice as 
numerous as students of medicine. Only 46 of the 
160 law schools require for the law degree so much 
as five years of study after the completion of the 
secondary school course, and only one^fifth of the 
whole number of law students were in those 46 
schools. The other four-fifths were in schools which 
conferred the degree for four years of study at most. 
It is suggested that the levelling-up process that has 
in recent years been applied, to medical studies should 
be now applied to the study of law. 
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Contemporary Birthdays. 

January 15, 1875* Dr. T. G. Longstaff, F.R.G.S. 

January 17, 1851. *Sir Jaines Cantlie, KBE 

January x8, 1868. Sir Leonard Rogers, C.I E , 
F.R.S. 

January ax, 1855. Sir Henry B. Jackson, G.C.B , 
F.R.S. 

Dr. T. G. Longstaff, traveller in many regions, 
and Himalayan mountaineer, was educated at Eton 
and Christ Church, Oxford His medical training 
was pursued at St Thomas's Hospital, London 
We quote the following from his paper, “ A Mountain¬ 
eering Expedition to the Himalaya of Garhwal," 
read before the IJoyal Geographical Society in 
January 1908 ; " I first visited these mountains 

on my return journey from Tibet in 1905 With 
my colleagues we hoped to celebrate the jubilee 
of the Alpine Club by attempting the ascent of 
Everest, or at least the exploration of its unknown 
glaciers We were peremptorily forbidden by the 
Home Government to enter Tibet ” 

Sir James Cantlie comes of Banffshire stock 
Educated at Milne's Institution, Fochabers, he 
graduated at the University of Aberdeen, and 
entering Charing Cross Hospital Medical School in 
1871, he afterwards became a lecturer there. Suc¬ 
cessive students did not fail to carry on the cheery 
pseudonym of “ Jimmy " An ardent traveller, he 
lias been practically all over the world He visited 
China in 1887, and was, from 1889 to 1896, Dean of 
the College of Medicine for Chinese Sir James is a 
Kmght of Grace of the Order of St John of Jeru¬ 
salem He has written much on surgical science 
and public health, and is widely known as an exponent 
of methods of physical training and bodily efficiency 

Sir Leonard Rogers, Lieut -Cot IMS (retired), 
was educated at Plymouth College Entering St 
Mary's Hospital Medical School, he became F R C S , 
1893, M D, (Lond ), 1897 Physician and lecturer 
at the London School of Tropical Medicine, he was, 
before retirement from the Indian Medical Service, 
professor of pathology at Calcutta Medical College, 
and Government Bacteriologist. Sir Leonard is a 
Fothergilhan gold medallist of the Medical Society 
of London, and has received the Mary Kingsley 
medal of the African Society for researches in tropical 
medicine. 

Admiral of the Fleet Sir Henry B Jackson, 
Grand Officer of the Legion of Honour, was born at 
Barnsley, Entering the Navy m 1868, he attained 
bis captaincy in 1896, was controller of the Navy, 
1905-8, and commanded the Sixth Cruiser Squadron, 
Mediterranean, 1908-10. Identified with the initial 
practical use of Hertzian waves for wireless com¬ 
munication between H.M ships, it may be recalled 
that on May 15, 1902, Capt, Jackson read a paper 
before the Royal Society entitled " On some Pheno¬ 
mena affecting the Transmission of Electric Waves 
over the Surface of the Sea." He stated that in 
1895 he began systematic experiments with the view 
of utilising the effect of Hertzian waves on imperfect 
electrical contacts for naval signalling purposes. It is 
interesting to note that on June 12 following, Mr, 
Marconi also read two papers, one, M Note on a 
Magnetic Detector of Electnc Waves which can be 
employed as a Receiver for Space 'Telegraphy " ; 
the other, “ On the Effect of Daylight upon the 
of Electromagnetic Impulses over Long 
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Early Science at Oxford. 

January x8, 1683-4. After the reading of ye 

Minutes, a letter from Mr. Aston to Dr Plot, was 
read ; which tells us, that 9ome of ye Royall Society 
are of opinion, that ye Porphyry Pillars, mentioned 
m an abstract of Mr. John Greaves MS. (lately com¬ 
municated to us by Dr Smith, and transmitted to 
e Royall Society) were not brought from Mount 
ina, as Mr. Greaves supposes, but dug m >Egypt, 
wherefore it was ordered, that Dr. Huntingdon should 
be consulted, as to this matter. 

A letter from Dr Hatly of Maidstone concerning 
some Petnfications found m Kent, was read , He en¬ 
deavors to prove, that these Petnfications are Lapides 
sin generis, and not made in animal molds. 

The Ore of ye Ferrutn Noncum (part of that 
generous present, with which ye learned Martin 
Lister Esq has lately obhdged our University) was 
seen to apply to ye magnet, as also ye common 
black wnteing sand , neither of which can well be 
supposed to have undergone ye fire It was then 
queened, whether our common ores will not apply, 
if powdered ? Dr Plot was pleased to take on him 
ye trouble of trying it 

1686 7. A letter from Mr Peck of Mayfcild in 
Sussex, was read It gave a large account of the man 
sick of a Feaver mentioned in the Minutes of Dec the 
7th with some other cases in Physic very remarkable 
Mr President's letter to Mr Halley concerning the 
cause of the Tradc-wmds, was read 
January 19, 1685-6. A letter from Mr Molyneux, 
concerning some observations on Mr Hevelius's 
Annas Chmactencus and on his account of ye Lunar 
E( clipse on ye 30th of Nov 1685—A letter from 
Mr Brown to Mr Aston concerning ye Liver as 
appearing glandulose m a morbid body opened at 
St Thomases Hospitall, London , A letter, subscribed 
W Tenon, concerning Dr Papin's way of raising 
water, were all communicated and read 
January 20, 1684-5. A foot cubic measure, made 
by order of ye Society was presented by Mr Caswell, 
and Mr Walker A catalogue of experiments to be 
tried with this measure, was drawn up, and put into 
Mr. Caswel’s hands , and a pair of fine scales were 
proposed to be provided 

A letter from Dr Middleton, Provost of Kings 
College, Aberdeen, gives us hopes, of what we have so 
long, and so earnestly desired, viz a correspondence 
with Scotland The Doctor desiring some account 
of ye manner of our proceedings, ye Secretary is 
commanded to prepare a trail script of ye Orders, and 
ye latest Minutes, to be sent him 

A detailed Answer was given to ye 39th Quere of 
Sir William Petty's Catalogue of Experiments to be 
tried, (which Q runs thus, viz. How many shoes of a 
certain size, a shoemaker can make up in a time 
given ? ) It was Affirmed that of ye five first sizes 
of children’s shoes, called Children’s pumps , 12 pair 
may be made, by a good workman, m one day; 
that of children's Eights, 4 pair are an ordinary days 
work, and that of Women or Men's Sixes, 3 shoes, 
or 2 pair, are usually a Day's work. 

Mr Musgrave affirmed that 80 lb of Wedgbury 
it coal, kindled at several times, with 4} lb. of 
harcoal, gave a little above f of a peck of Ashes, 
which weighed 4J lb. avoird:, beside which about a 
pound of coal was left unbumt in ye grate so that 
a pound of this sort of coal, well burnt, does not wild 
an ouuce of Ashes. A discourse was presented by 
Mr. Walker, proving from experiment, that ye 
longer ye wheels of a coach are, (caetens paribus) ye 
more easily they may be drawn over a stone, or such 
like obstacle, that lies in ye way. 
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Societies and Academies. 

London. 

Optical Society, December io —Col, H. S L. 
Winterbotham: General pnnciples of photographic 
surveying. A brief outline is given of the develop¬ 
ment of photogrammetry from terrestrial and aerial 
positions, and an indication of some of the points to 
be considered m the design of instruments required by 
the photogrammetric surveyor in Britain.—Lieut -Col, 
W. N MacLeod • Perspective conditions of photo¬ 
grammetry The perspective conditions which must 
be satisfied in aerial survey work are discussed and the 
methods of reconstructing these conditions from the 
photographs obtained are described Attention is 
directed to the desirability of designing new apparatus 
with which to carry out the necessary reconstruction 
with the requisite accuracy —Lieut. M. Hotine : Some 
precision problems in air survey The various factors 
upon which accuracy in air survey measurements 
depends are described and suggestions are made as to 
some of the conditions which should be fulfilled in 
apparatus employed for such measurements. 

The Physical Society, December 11 —E A Owen 
and G. D Preston . The effect of rolling on the 
crystal structure of aluminium. Sheets of aluminium 
have been examined by the ionisation spectrometer 
and by photographic methods When a cast specimen 
of aluminium containing a number of large crystals 
oriented at random throughout the body of the material 
19 rolled, the crystals break up into a large number of 
minute crystals. As the thickness of the material is 
progressively diminished, the small crystals tend to 
take up a definite orientation, each crystal having a 
cube diagonal in the direction of rolling and a (211) 
plane in the plane of rolling Two sets of crystals exist 
in the .material after rolling, one set being the optical 
image of the other in the plane of rolling. The ionisa¬ 
tion spectrometer indicates that the type of the space 
lattice remains unaltered, and that the parameter of 
the material in the severely worked condition does 
not differ from that of the annealed material by more 
than 0-5 per cent—R. S, Burdon : The spreading of 
orte liquid on the surface of another. Purest 44 con¬ 
ductivity " water in the presence of air spreads very 
slowly on a clean mercury surface , the spreading is 
greatly accelerated by traces of acid in solution, and 
totally inhibited by traces of alkali. All the neutral 
salts tested, even chlorides of mercury and silver, 
produce rapid spreading The concentration of the 
solution controls the rate of spreading. All acid 
solutions tested spread rapidly, probably reacting 
chemically with the mercury. One part of hydro¬ 
chloric acid in ten million of water definitely acceler¬ 
ates spreading. A drop of very dilute acid spreads 
rapidly to cover a definite area and stops, any further 
spreading being as slow as that of water. The area 
covered during the rapid stage is proportional to the 
number of acid molecules present, and is larger than 
would be expected if a monomoiecular layer of the 
appropriate salt were formed on the mercury surface. 
Electrostatic fields up to 4,000 volts/cm. applied 
perpendicular to the surface produce no visible results. 
Placing a platinum wire from one terminal of a battery 
in the mercury and from the other terminal in the 
drop, and applying small voltages, causes spreading 
even in alkalis if the mercury be positive, and prevents 
spreading even m dilute acids if the mercury be 
negative. Photographs show that the spreading 
drop is preceded by a well-defined ridge. — J> T. 
Combridge : On the advance of the penhelion of 
mercury. Attention is directed to the infinite 
possibilities of obtaining the Einstein equation for 
the orbit of a planet by using Newtonian mechanics 
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with an extended potential function. Observational 
tests being equally satisfied, Einstein's theory is to be 
preferred on account of its extensive unity and the 
spontaneity of its results. ' 

Linnean Society, January 7.—Eric Marsden Jones : 
On the fertilisation of Primula vulgaris Huds. Ob¬ 
servations were made by day and night in a wood at 
Potteme in Wiltshire in order to ascertain with the 
greatest degree of accuracy the part that day- and 
night-flying insects might play in the pollination of 
this plant. During day observations, five important 
species of insects were seen pollinating frequently. 
During night observations the only visitors seen were 
Mehgethes crythropus, Tachyporus salutus , and For- 
ftcula auncularta, which are of no value from a 
pollinating point of view. Two blocks of 50 plants 
each were covered alternately day and night as a 
control. The patch from which insects were excluded 
at night produced 343 capsules, while the one exposed 
by night, and from which day-flying insects were 
excluded, produced only 5, for which there is an ex¬ 
planation. Six plants covered entirely day and night 
were absolutely sterile It seems, therefore, that 
diurnal insects pollinate efficiently, and that nocturnal 
Lepidoptera play no part whatever in the pollination 
of Primula vulgaris .—M A. C. Hinton : Persistent 
growth in the water vole and old age in the wart 
hog A contribution to the growth and death dis¬ 
cussion The ancestors of the voles possessed tuber- 
culate teeth of limited growth adapted for bruising 
and crushing the relatively soft and succulent sub¬ 
stances composing a mixed diet The voles have 
acquired the power of subsisting upon coarse, tough, 
vegetable substances, and this has led to modifications, 
particularly in the molar teeth. These have become 
tall-crowned, prismatic structures adapted for slicing 
and shearing the food ; and the dentinal pulps ana 
enamel organs of the teeth appear to remain active 
throughout life. The water vole (Arvtcola amphibius) 
is remarkable in another way In the oldest in¬ 
dividual known, not only were the molar teeth 
actively growing at the moment of death but the 
skeletal development was still incomplete It would 
seem that the water vole and some of its relations 
never stop growing. The last molar and the enormous 
canines of the wart hog have been described as being 
persistently growing teeth. Recently acquired mate¬ 
rial shows that, if the wart hog lives long enough, 
these teeth finish growing, develop roots, and wear 
out, so that in due course the animal becomes senile 
and dies. Probably if we could secretly defend a 
water vole from accident indefinitely while exposing 
it to normal Microtine existence, its growth would 
cease, and it would proceed to old age and death like 
a normal mammal. 


Sydney. 

Linnean Society of New South Wales, November 25. 
—A. Phiipott: The labial palpi of Trtchophysetis 
cretacea and Argyria amamalts. Modifications of the 
palpi occur in males although the females are quite 
normal.—John Mitchell: Descriptions of new species 
of Leaia. The genus is confined to rocks of Carboni¬ 
ferous and Permian ages; and consequently its 
occurrence, in great variety, in the Newcastle Coal 
Measures forms one of the most convincing proofs of 
the Permian age of these measures. Thirteen species 
are described as new —H. M. Hale : The development 
of two Australian sponge-crabs. Two marine crabs, 
an oxyrhyneb ( Paranaxta serpulifer) and a dromiid 
(Petabmera lateralis), do not pass through the usual 
free-swimming larval stages, the young leaving the 
female in the adult form. In the latter, at least two 
advanced juvenile stages ate spent in the brood-poimh 
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of the female. The metamorphosis is almost com¬ 
pletely suppressed in another sponge-crab ( Crypto - 
aromta octodentata) and a third (Platydromia thomsoni) 
probably has a " direct" development.—Ida A. 
Brown : Geology of the Milton District. Within a 
radius of ten miles of Milton there are a number of 
outcrops of igneous rocfes. An account is given of the 
albitisation and of the history of the intrusions.— 
I. M. Mackerras : The Nemestrinidse (Diptera) of the 
Australasian region. Of the 40 specific names 
hitherto proposed, 22 are considered as valid and 2 
cannot be placed ; 1 genus, 16 species, ^ subspecies 
and 1 variety are described as new —E. W. Ferguson : 
Description of a new species of MycetophiUda* 
(Diptera) with luminous larvae, A new species of 
Arachnocampa is described from Ida Bay Caves, 
Tasmania,—L. Harrison and Hazel C Weekes * On 
the occurrence of placentation in the scincid h/ard, 
Lygosoma entrecasteauxi . The occurrence of true 
placentation in two not very closely related scincid 
lizards, Lygosoma and Chalcides, in Australia and 
Europe respectively, indicates that the allantoplacenta 
is a functional adaptation which may have arisen 
independently many times in evolution, and upon the 
mere occurrence of which phylogenetic statements 
cannot justifiably be based. A consideration of 
reptilian placentation suggests three stages, chono- 
placonta, omphaloplacenta and allantoplacenta arising 
in that serial order, both m ontogeny and phytogeny 
~-W. J Phillipps and F J. T. Grigg : The salinity of 
inshore oceanic waters of Australasia m relation to 
fishes 


Official Publications Received. 

The Indian Forest Record*, Vol 11, Part 10 (Economy Series) Notu* 
on the Antiseptic Treatment of Assam Timbers for Railway Sleeper*. 
By*J, li. Warr; assisted by ft Kamesani Pp lv+lOti. (Calcutta. 
Government of India Central Publication Branch ) 1 14 rupees, at. 84. 

Meteorological Office: Air Ministry. Advisory Committee on Atmo¬ 
spheric Pollution . Report on Observation* In the Year ending March Slut, 
1026 Forming the Eleventh Report of the Committee for the Investiga¬ 
tion of Atmospheric Pollution. (M O 280 ) Pp. 40 (London, H M. 
Stationery Office.) 6* 64. net 

Madias Fisheries Department. The Fishing Methods of the Madras 
Presidency lly James Harnvll. Part 1: The Coromandel Coast, 
(Report No. 2 of 1024, Madras Fisheries Bulletin, Vol. 18 ) Pp. 60-110 
(Madras: Government Press.) IS annas 

Society for the Provision of Birth Control Clinics. Annual Report 
1034-1006, Pp. 14. (London : 158a Bast Street, S.E 17.) 

Dove Marine laboratory, CnUarcoats, Northumberland. Report for 
the Tee* 1 ending June 80th, 1926. (New Series 14 ) Edited by Prof. 
Alexander Meek. Pp 58. (Cullerooate.) 

Leeds University. Report to the Worshipful Company of Cloth- 
workers of the City of London or the Advisory Committee on the 
Departments of Textile Industries and Colour Chemistry and Dyeing, 
during the Besslon 1024-25. Pp. lfl (Leeds.) 

University of California Publications in American Archaeology and 
Ethnology. Vol. 17, No 7: Archaic Culture Horlsons in the Valley of 
Mexico, By A. L. Kroeber. Pp. 178-408+1 plate. (Berkeley, Oallf. : 
University of California Press,) 46 cents. 

Smithsonian Institution; United States National Museum. Contribu¬ 
tions from the United States National Herbarium. Vol. 24, Part 7 . The 
North American Specie* of Stipe; Synopsis of the South American Species 
Of Btfoa. By A. & Hitchcock Pp. xl+210-280. (Washington : Govern¬ 
ment Printing Office.) 16 cents. 

Deportment of the Interior ■ Bureau of Education. Bulletin, 1025, 
No, 171 Professional Staff of State Departments of Education. By 
A>t^^WMle| Ferguson. Pp. iv+04, (Washington: Government Print- 

Proceedings, Vol. 38, Pert 1, December 
16. Pp. 02, (London: Fleetway Press, Ltd J he. net. 

Transactions of the Royal Scottish Arborlcultural Society. Vol. 80, 
Port 2, October. Pp. <0-818+31-80, (Edinburgh.) 3*. 

Bernice P. Bishop Museum. Bulletin 16: Samoan House Building, 

"“***-- -- “ OnMghill Handy and WUlowdean 

Bulletin 16: Joan Fernandes sod 
Discussion. By C. Bkqttsberg. Pp. 47. 
quesas Islands, By B. S. Oralghfll Handy 

__ _ „ 61, Bulletin IS: String Figures from the 

JBerouestt and Society Islands. By wmotfdeon Ohattoraon Handy. 
Pp. 92+4 plates. Bulletin 10: Hawaiian Fungi. By Frank Lincoln 
Stevens, pp, w+10 plates. Bulletin 80: Tropioal Cyclones of the 

^m/TuU.UD 

Henty W. Fowler, 

I __ _ _Islands. By Ralph 

Ifetett. <S*mMOomIniek S^^,'mUMUo& JfO. 10.) Vp. 10 U 
« VuiM.7(BM0l««, Bo«oU,r 
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Cooking and Tattooing. Bv 8, 8 
Cbattersan Handy. Pp 96+7 plates. 



Imperial Department of Agriculture for tlie West Indies. Report on 
the Agricultural Department ftfe. Vincent, for the Year 1024 Pp iv+ 
46 (Trinidad.) 6<i, 

National Museum of Wales, Eighteenth Annual Report, 1924 - 25 , pre¬ 
sented by the Council to the Court of Governors on the 2Brd October 
1025. Pp. 42+7 plates (Cardiff) 


Diary of Societies and Public Lectures. 

SATURDAY, January lfl. 

Scottisu Junior Gas Association (at Royal Technical College, Glasgow), 
at 7,—I) Gan le Paper. 

MONDAY, January 18 

Royal Geographical Society (at Lowther Lodge), at 6.—The New 
Photo-Theodolite of Mr, A, Wild (Report and Discussion) 

Royal College or Surgeons or England, at 5 —Sir Arthur Keith» 
Fossil Remains of Ape and Man : (1) The Anatomical Characters of the 
Galilee Skull 

Faraday Boufty (at Chemical Society), at 5,30—H. B Baneim * The 
Electrode Capacity and Resistance ol Electrolytes for a Wide Range of 
Krequenclui —.J, A V. Butter, W E Hugh, and D H, Hey, The 
Kfleet ot the Kleotiode Material on Oxidation Potentials.—U B. W 
MaddiHon Tlio Electromotive Behaviour of Cupric Oxide.—A High- 
field The Colloidal Properties of Nitrocellulose Sols In Mixed Solvents. 
—E P Perinan and T, Lovett, Vapour Pressure and Ilcat of Dilution 
of Aqueous Solutions Part I (a) Vapour Pressure of Aqueous 
Solutions of Urea , (b) Heat of Dilution of Aqueous Solutions of Utea. 
—W Taylor A Note on Ktnetio Activation as a Factor m Gas Re¬ 
actions 

lNB-rrtnioN or Automobile Engineers (Loughborough Graduates' 
Mw-ling) (at the Gollege, Loughborough), at 7 —C. Lcgge, Sparking 
Plugs 

Institution of EbKCTaiaAL Engineers (Teeside Sub-Centre) (at Cleve¬ 
land Technical Institute, Middlesbrough), at 7.15 —E. E. Dunn, W S. 
ltamigdale, and others : Informal Discussion on The Isolation, Location, 
and Repairs of Faults 

Junior Institution or Ewoinkejui (Noitli-Weetem Section) (at 16 
St. Marys Parsonage, Manchester), at 7 15.—W D. Adamson The 
Importance of the Helling Aspect of Production Planning. 

Institution or Automobile Engineers (Scottish Centre) (at Roya 
Technical College, Glasgow), at 7 30.—J. T). I'arkes Logic applied to 
Failures 

Institution or Elect kkal Engineers (Mersey and North Wales (Liver¬ 
pool) Outre) (at Liverpool University), at 7 30.—A. P. Trotter: 
Illumination and Light (Faraday Lecture). 

Royal Institute or British Architects, at 8 — Award of Prizes and 
Mtuduutehipa. 

Royal Society or Anns, at 8 —H P Shapland The Decoration of 
Furniture (Cantor Lectures) (l). 

Aristotelian Society (at University of London Club), at 8.—Dr. F W. 
Thomas Conventional Existence. 

Cueuical Industry Clud 

Institute ok Chemirtry (Manchester and District Sett ion)(at Manchester) 

—C Hollins and others Discussion ; Chemical Nomenclature. 


TUESDAY, January 10. 

Royal Anthropological Institute (Edinburgh and the Loth Ians Branch) 
(at Synod Ball, Edinburgh), at 6.— Dr J. Ritchie , The Arrival of Man 
in Scotland 

Royal Institution or Great Britain, at 5 16 —Prof, J, A Crowther I 
X-rays and Living Matter (l). 

Royal Statistical Society (at Royal Society of Arts), at 6.16.—R. J* 
Thompson . The Productivity of British and Danish Farming 

Royal Society or Medicine, at 6.30 —General Meeting 

Mineealooical Society (at Geological Society), at 6.30.—Dr* C. E. 
Tilley * Some Mineralogical Transformations in CiystaUlne Schists.—Dr. 
A BrauimaU' Gold and Silver in the Dartmoor Granite,—A. H. Halll- 
mond On the Chemical Classification of the Mica Group, II The 
Basic Micas —G Greenwood ; The Construction and Use of an X-ray 
Goniometer 

Institute or Marine Engineers, at 6,30.—W. Blane ■ Poetry and the 
Engineer 

Institution or Electrical Engineers (East Midland Sub-Centre) (at 
Loughborough College), at 6 45.— A. B. Malllson; Justifiable Small 
Power Plants, , , . 

Royal Photographic Society or Great Britain (Scientific and 
Technical Group), at 7.—W. D. Baldslefen, F. F. Benwlck, and Dr. 
V. B. Sease . Silver Iodide In Photographic Emulsions. 

Institution or Automobile Engineers (Coventry Graduates’ Meeting) 
(at Coventry), at 7.16.—E W. Bis man : The Straight Bight Engine, 

Society or Chemical Industry (Birmingham and Midland Section) (at 
Birmingham University), at 7.16—B. D. Porrttt Early Days of the 
Rubber Industry. ^ v , , 

Institution of Automobile Engineers (Wolverhampton Centre) (at 
Wolverhampton), at 7.30—H. Briggs: The Elimination of Noise in the 
Motor Cycle. 

UrsTtTUTioN or Rlsctjuoal Amoimism (North-Western Centre) (at 
College of Technology, Manchester), at 7.80—A. P, Trotter: Illumina¬ 
tion and Light (Faraday Lecture). 

Institute or Metals (North-East Coast Local Section) (at Armstrong 
College, Newcastle-on-Tyne), at 7.60—Prof. F. C. Thompson: The 
Principles which Govern the Heat Treatment of Non-Ferrous Alloys. 

North-east Coast Institution or Engineer* and Bhifbuilderb 
(M iddlesbrough Branch) (at Cleveland Scientific and Technical In¬ 
stitute, Middlesbrough), at 7.80.—B. E. Burgess: Public Works and 
Housing at Middlesbrough. 

royal Anthropological Institute (Indian Section), at 8.16—Discussion 
on Periods In Indian History. 
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British Institute or Philosophical Studies (at Royal Society of Art*), 
at 8. 15. —A. 1). Lindsay: The Theory of Sovereignty end the League of 
Nations,’ 

WEDNESDAY , January 30. 

Royal College or Surgeons or England, at 5.—Sir Arthur Keith; 
Fossil Remaine of Ape and Man (2) • The Interpretation of Endocraniat 
Oaate taken from Skulls—Ancient and Modern. 

Gao logical Society ot London, at 5.aa—T. O. Moirls and Prof W. G. 
Fearasides ■ The Stratigraphy and S true turn of the Cambrian Slate 
Belt of Nan tile (Carnarvonshire), 

North *KAST Coast Institution or Engineers and Srifbi/ilprhs 

i Graduate Beo felon) (at Bolbeo Hall, Newcastle-upon-Tyne), at 7.— 
\ Hamilton : Locomotive Valve Beat* 

Institution or Automobii.k Engineers (Birmingham Graduates' 
Meeting) (at Birmingham), at 7.90.—E, W 81 smau : The straight 
Eight Engine 

Institution or Electrical Knginicfbh (Sheffield Sub Centre) (at Royal 
Victoria Hotel, Sheffield), at 7.80.-G. If Nelson, H W. Walker, 1>. M 
Halt, and 1> H Duvloi*. Kegulationn (Short Addressee) 

Rotal Microscopical Society (Annual Meeting), at 7.45 —A. Chasten 
Chapman. The Fungi Imp*rfect1, and a Further Plea for an Institute 
of Industrial Microbiology (Presidential Address) 

Hoval Mbtkorqlociioal Hooiett (Animal General Meeting), at 7 10 — 
Presentation of the Symons Medal to Lieut. Col E, Gold —0 J P, 
Cave: Address on the Work of the Society during the Feet Year, 
followed by an Exhibition of Lantern Slides of Clouds 
Royal Society of Aim*, at 8 —r|)r M. H Morgan Problems in Paint 
and Varnish Technology 

C-B.C. Society kou Construi-uve Birth Control and Racial Pro* 
guess (at Essex Hall, Essex Street), at 8 —L. Jefferson ■ Religion and 
Birth Control (to be followed by a discussion) 

Entomological Sooifi y or London, at 8 —Annua] Meeting 
Institution or Btruotukal Engineers, at 8.—Ma^or R A, B. Smith 
Concrete Roads in America, and the Application of their Principles 
of Design and Construction to Great Britain 
Society or Chemical Industry (Nottingham Section)(at Nottingham) — 
Dr Clibbens Dyeiug and Bleaching of Cotton. 

Society or Glass Technology (at Manchester) 


THURSDAY, January 31. 

Rotal Society, at 4,80.- -W, Barlow The Configuration of the Carbon 
Atom and the Geometrical Relations of this Configuration to those of 
other Atoms as evidenced in the Chemical and Crystallographic Struc¬ 
tures of Organic Chemistry Part I — R. E Gibbs , Structure of a 
Quartz —H. J, Gough, I). Haosou, and H j Wright * The Behaviour of 
Single Crystals of Aluminium under Static and Repeated Stresses — 
C* JJ. M Jenkins. The Determination of the Vapour Tensions of 
Mercury, Cadmium, and Zinc byja Mod Hied Manometric Method —To he 
rsod in tUh only .—Ursula Andrewes, Dr Aim C Davies, and Prof. * 
Horton: The Soft X-Ray Absorption Limits of Certain Elements.— 
Prof. W L Bragg and G, B. Brown: The Crystalline Structure of 
Chrysoberyh—H.iG Telling Ou a Set of Quartic Surfaces in Space of 
Four Dimensions, and a certain Involutory Transformation —L F. 
Richardson : Atmospheric Diffusion shown on a Distance-Neighbour 
Graph.—T Alty : Some Phenomena occurring at the Surface of Bubbles 
In Water,—A. L. M Sowerby and 8 Barratt * The Line Absorption 
Speotm of the Alkali Metals— Prof. A M Tyndall and G C Grindley 
The Mobility of Ions in Air, Parts I. and II —W. Jevons* A Band 
Spectrum of Tin Monochloride exhibiting Isotope Effects.—J H. 
Andrew, M H. Fisher, and J. M. Robertson ’ Some Physical Properties 
of Steel and their Determination. 

Linheam Society or London, at 5.—Prof. Fantham and Dr. Annie 
Porter: Two Protozoan Pa reel ten In the Latex of Fitnu* edulti and 
Euphorbia itriata— Dr, H. Hamshaw Thomas: The Relations of the 
Caytonlalne with the Modem Flowering Plants. 

Rotal Society or MjeniorwK (Dermatology Section), at 5,— Prof. 
Levaditi. Lew uouvelles dgcouvertes dans la chimio-th 6 raple de la 
syphilis 

Royal Institution or Great Britain, at 6 15.—Prof. C. J. Fatten: 
The Language of Birds 

Institution or Mining and Metallurgy (at Geological Society), at 5.90 

Institution of Electrical Engineers, at 6 .—J. L. Thompson and 
H Wa 1msley Notes on the Testing of Static Transformers. 

Royal Aeronautical Society, at 6 80 —Major J. B Buchanan : The 
Schneider Cup Race, 1025 

Illuminating Engineering Bocjetv (at Royal Society of Arts), at 7.— 
E Farmer and others: Dlscuaelon on The Lighting of Coal Mines. 

British Astronomical Association (West of Scotland Branch) (at 
Q°St; T *° lmlcftl Col,e S®. Glasgow), at 7 80 ,—J. D. M’Dougril: Planetary 

OwnC al Society (at Imperial College of Science), at 7.80.—R Klngslake • 
77*8 Interferometer Patterns due to the Primary Aberrations —J. 
Omld Demonstration of (a) a Trichromatic Colorimeter suitable for 
Standardisation Work; ( 6 ) a Vector Colorimeter, an Instrument Oper¬ 
ating cm a New Principle —The Gamnont Company, Ltd. * (a) The 
“ Trans-Lux " Daylight Picture Screen; (5) An Opaque Projector. 

Institution or Automobile Engineers (Luton Graduates' Meeting), at 

7.80. — 0 E. Gritton Eplcycllc Gearing 

XwrmiTioN OF Automobile Engineers (London Graduates* Meeting), at 

7.80. —L, F. Little: The Design of Light AUoy Pistons 

Institution of Elictrical Engine era (Irish Centre, Dublin) (at Trinity 

College, Dublin), at 7.45.—A. P. Trotter: Illumination and Light 
(Faraday Lecture) 

Chemical Society, at 8 .—R G. W. Norrish and G. 0. Jones ! Studies of 
Valenoy. Part vll. Surface Polarity and the Reaction of Ethylene 
and Chlorine. The Effect of the Adsorbed Water Layer.—W, Charlton, 
W. N, Haworth, and 8 . Peat: A Revision of the Structural Formula of 
Glucose.—Or. J. G. F Bruce and F. H. Luring: DvDmangaoeae.— 
R. Forsyth, V. K. Nlinkar, and F, L. Pyman : The Nitration of Bems- 
amldfnes. 
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Royal Society or Tropical Medicine and Hyoienr (at 11 Qfaandos 
Street. W.j, at 8.15.-Or. Hasson • A New Procedure in the WagupeiS 
and Treatment of Leprosy. —Lt -Col. W. F. Macarthur: Old-time 
Plague in Britain, 

Institution Or Mechanical Engineers (Manebetter Branch), Annual 
Meeting. 

FRIDA Y, January 28. 


Royal Society or Arts (Indian Section), at 4.80. —Col, W. M. 

Coldstream : Indian Maps and Surveye 
Physical 8001 sty op Ijondon (at Imperial College of Science and 
Technology), at 5 —Prof. T H. Laby. A Critical Discussion of the 
Determinations of the Mecbauloal Equivalent of Heat.— F. I. G. 
Rawlins The Present Status of Theory and Experiment relating to 
Specific Heat and the Chemical Constant, 

Royal College of Surgeons or England, at 0 — Sir Arthur Keith: 
Fossil Remains of Ape and Man : (8) Ancient Duellers In the Thames 
Valley. 

Institution of Mechanical Engineers, at 0 — Prof. A. H. Gibson : 

Piston Temperatures and Heat Flow in High-Speed Petrol Engines. 
Society or Chemical Industry (Chemical Engineering Group) (Jointly 
with the Liverpool Section)(at Liverpool University), at A—‘Dr, fl, B. 
Maxtod ’ The Use of High pressures in Chemical Industry 
Inh r itutjon or Electrical Knc.ineeiw (London Students Section), at 
015 —C F George : Switchgear 

Society or Chemical Industry (Glasgow Section) (at 8ft Elmbank 
Crescent, Glasgow), at 7. — B. D. W. Luff Modern Views on the 


Vulcanisation of Rubber 

Junior Institution or Enoinerrb, at 7 30 — E Granville-Smlth * The 
Engineer and his Relationship to the Tea Industry 

Geologists' Association (at University Collage), at 7.80 —F. GosaUng 
and S W. Wooldridge: Ou Outliers of Lenhain Beds at Banderstead, 
Surrey—A G. Davis: Some Chalk Sections in N E Surrey.—N. U 
Silvester Glacial Features in a New Exposure at Finchley—U. W, 
Come* Some Recent Section* In the GIociaI Deposit* of the Finchley 
Platoau 

North-East Coast iNwriTinioir or Engineers and Shipbuilders (at 
Newcastle-upon-Tyne), at 7.80.—A. Campion Cast Iron lor Internal* 
Oninbiiatioi 1 Engines. 

North - East Coast Institution or Knoinrers and Shipbuilders 
(Middlesbrough Branch, Graduate Section) (at Middlesbrough), at 
7 SO — J Miller . Electric Lifts, 

Architectural Craftsmen's Society (at Royal Technical College, 
Glasgow), at 7 45 —D L Crawfoid Architecture Past and Present In 
West Highlands. m 

Royal Institution of Great Britain, at 0.—Sir William Bragg* The 
Work of the Davy Faraday Research Laboratory 

Institution of Mechanical Enoiweebb (Sheffield Branch Meeting).— 
A V Kemp * Modem Developments in Open Hearth and other Steel 
Works Furnaces 

West of Scotland Iron and Steel Institute (at Royal Technical 
College* Glasgow) —Dr A. M'Canco Open Hearth Practice. 


SATURDAY , January 28. 

Electrical Association for Women (at JEolian Hall), at 8.—Demon¬ 
stration of the Application of Electricity in the Production of Music 
for the Home —H V. Spanner. The Place of Music in the Home 
(Ii*cture) 

Royal Institution or Great Britain, at 8 — H BaUbur The Evolution 
of Currency and Coinage 

Physiological Society (at National Institute for Medical Research) 


PUBLIC LECTURES. 

MONDAY . January 18. 

University College, at 4.—H. Higgs: Some Social Problems in the 
Light of Economics and Statistics (Newmarch Lectures) (Succeeding 
Lectures on January 25, February 1, 8,15, and 22 )—At 6,80.—M. H. 
Krishna Indian Archeology and Anthropology, (Succeeding Lectures 
on January 25, February 1, 8,15, 22, 26* and March 1 ) 

Kora's College, at 5.80.—Dr. F. A. P. Aveiing: 'The Human Will: 
Greek Views, 

TUESDAY, January 18. 

Cniye&sitt College, at 5.80.—Dr. E. G. Richard eon: Acoustics of 
Build logs. (Succeeding Lectures bn January 26 and February 2 ) 

WEDNESDAY, January 20. 

Institute or Historical Research, *t 5.80.—N. B. Jopson; The Earliest 
Civilisation of the Slavs. (Succeeding Lectures on January 27, 
February 8 , 10, 17, 24.) 

University College, at 5*80—Justice Flggott: Insanity, Legal and 
Med leal,-Prof. G. Billot Smith and W. Perry: The Study of Kan. 
(Succeeding Lectures on January 27, February 8.10,17, 24.) 

Gresham College (Baslnghall Street), at 6.— Sir Robert Armertrosg 
Jones * Physio. (Succeeding Lectures on January 21, 88.) ^ 

THURSDAY, January 41. 

Kino's College, at 5.80.—S. Smith: Bariy Arabian Tribe*. 

FRIDAY, January 22. 

University College, at 4.80,—Prof. G t Spearman: Facts and FtUeote* 
about Mental Tests. 


SATURDAY, January 28, 

Hormimak Museum (Forest HIU), itrff.W.— Miss M. A. Murray: Marcms's 
Debt to the Ancient Egyptians, 
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Science and Humanism. 

I T is sometimes instructive, sometimes amusing, but 
always interesting “ to see ourselves as others 
see us,” even when we think that their view is distorted. 
To the January issue of the Nineteenth Century and 
After , Mr. G. R. Stirling Taylor contributes an article 
entitled “ The Age of Science,” in which he advances 
criticisms of science and scientific men that are in¬ 
tended to represent the views of the intelligent man 
in the street Starting with the assumption that 
science has dominated the world during the past 
100-150 years (he really means the applications of 
science), he asks whether that domination has been 
good for man, or whether in harnessing Nature man 
has not also harnessed himself. 

The steam-engine has led to the individual being 
subordinated to the machine; village life, with its 
sunshine and fresh air, has been largely replaced by 
industrial centres, with their slums, their polluted 
atmosphere, and their noise ; and the electnc telegraph 
has caused power to be concentrated in the hands of 
centralised groups of individuals. In a very real sense 
the late War was a war conducted by science—by the 
engineer, the chemist, and the physicist—and for the 
next war preparations are being made that “ may 
blot out civilisation in a few months at longest ” 
That much good has been done by science, and particu¬ 
larly by medicine, is not denied ; but many of the ills 
that have been cured by it are the result of conditions 
which science itself has caused. Cold storage has 
increased our gastronomic temptations and made 
possible gross profiteering by the holding up of pro¬ 
visions. 

Although the man of science may contend that 
such misapplications of science as chemical warfare 
are solely the responsibility of those who authorise 
their practice, the plain man, who cares nought for 
idealist intentions and is interested only in practical 
results, will saddle him with the blame : to turn loose 
a poison gas that may annihilate a city is, in its practical 
outcome, as immoral as to arm a crowd of drunken 
savages with knives and revolvers. May not a scientific 
man with an uncontrolled passion for truth (that is, 
discovery) be os dangerous as a man who has an 
unbalanced desire for alcohol ? 

Mr. Stirling Taylor then institutes a comparison of 
the man of science with the man of religion. Unlike 
the former, the priest has never made the amazing 
blunder of putting material truth in the centre of 
his altar, and he has never quite forgotten that human 
welfare is the chief end of life. The laws of both 
are dogmas, and the plain man will prefer such 
an unprovahle dogma as that there is a God who 




IIO 


NATURE 


[January 23, 1926 


commands us to do right, to the logically water-tight 
dogma that a certain chemical procedure will split 
the atom and blow the world to pieces. “ By their 
fruits ye shall know them,” and the real test of the 
value of science is whether the men who work the 
machines and live round the factory are the better 
or the worse for its help and presence. Like the 
French revolutionists of the Reign of Terror, science 
has admirable intentions , it is the result which has 
been so disastrous. 

Mr. Stirling Taylor’s strictures on the evils accompany¬ 
ing industrial development, due mainly to the applica¬ 
tions of science, are not novel, and although they are 
not entirely without a basis oi fact, they certainly 
lack that very balance which he describes as the 
secret of life On the material side he omits a host 
of directions in which the applications of science have 
proved beneficial, and he concentrates chiefly on 
certain unpleasant developments which first became 
prominent during the War. Throughout his article, 
he fails to discriminate between the discoverer and 
the inventor . the man who searches for new things 
and the man who applies them to human purposes 

In their ethical aspect, human acts can be classified 
as moral, immoral, or amoral, although the dividing line 
is not always easy to draw. “ A good work of art,” 
said Goethe “ may and will have moral results, but to 
require of the artist a moral aim is to spoil his work.” 
Whatever view one may take as to the truth of this 
dictum in the sphere of art, we believe that the first 
part of it does not apply to science, and that a good 
piece of scientific work belongs strictly to the amoral 
category. On the other hand, the latter part of the 
dictum is certainly applicable: the searcher after 
truth of all kinds must go forward regardless of conse¬ 
quences, at any rate within the confines of his labora¬ 
tory or study. The plain man, however, will argue 
that the social effect of aft action cannot be overlooked, 
even if its morality is determined mainly by the inten¬ 
tion behind it; and to this extent we think that Mr. 
Stirling Taylor is right in stating that a great responsi¬ 
bility falls upon those who discover potential weapons 
of inhuman warfare ; although much greater responsi¬ 
bility must rest with those who use or sanction the use of 
these weapons. The intelligent man in the street must 
see that to abandon investigations on lethal weapons 
while other nations pursue them is to court disaster, 
if not extinction. However much we may detest 
these weapons, the calls of home, of country, and of 
Empire must come first. In these circumstances the 
responsibility of the scientific workers concerned 
appears to be confined to the observance of strict 
secrecy in their work. In almost every other sphere 
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of scientific activity, freedom in publication is essential; 
but in this case both morality and national security 
demand that it should be taboo. 

The best reply to Mr. Stirling Taylor’s article, which 
deals exclusively with the material applications of 
science, is supplied by the presidential address, entitled 
“ Science and the New Humanism,” which was delivered 
by the Right Rev C. W. Barnes, Bishop of Birmingham, 
to the Science Masters’ Association (and will appear in 
the February issue of the School Science Review). In 
Dr Barnes’ opinion, science has changed the whole 
background of our thought by giving us a new know¬ 
ledge of man’s origin and place in the universe. Every 
branch of human thought feels the influence of the new 
knowledge. The outlook of our grandparents, the postu¬ 
lates of their thinking, have become incredibly remote. 
Despite certain ills following in the wake of industrial 
applications, science is ultimately beneficent and not 
brutal As an instrument of education, modern science 
cannot replace what are traditionally called the humane 
studies; yet knowledge of scientific truth and appre¬ 
ciation of scientific method are indispensable to all, 
because they are the foundation of modern humanism, 
and without them human thought would progressively 
degenerate. Science has practically freed the civilised 
world from the thraldom of base superstition; it 
has banished irrational fear, and it has purified 
religious thought. 

The intelligence of civilised man is the outcome 
of from one, to two million years of human and 
sub-human growth. Not merely do animal instincts 
and passions survive in us, but the structure of 
our mind retains traces of an animal past. In times 
of emotional upset, such as during the War, primitive 
mental processes assert their vitality; and we go back 
to the second century of our era to find a parallel to 
the crazy necromancy, astrology, and magic that 
flourish to-day. The principle of evolution is now 
firmly established—as the world’s laughter at Tennes¬ 
see has amply demonstrated. Originally a biological 
theory, it is now the unifying factor in anthropology, 
and its influence on psychology is great and growing. 
Evolutionary psychology and anthropology have given 
us a more penetrating insight into human civilisation, 
and in due time they will enable mankind to strengthen 
his social fabric. 

Although science cannot answer ultimate questions 
concerning matters outside the realm of physical and 
biological phenomena, it can lead us within that realm 
from error to truth, from phantasy to fact; and it is 
on the truth which science has revealed, and is reveal¬ 
ing, that we are building the new humanism of 
our age. 
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Ideas of God in the Religions of the World. 

The Attributes of God : the Gifford Lectures delivered tn 
the University of St. Andrews tn the Year 1924-2$. 
By Lewis Richard Famell. Pp. x+ 283. . (Oxford : 
Clarendon Press ; London: Oxford University 
Press, 1925.) 125 0>d. net. 

R. FARNELL'S title is reminiscent of the lofty 
flights of Scholastic or Puritan divines, but his 
actual mode of procedure is at once more modest and 
more modern. It is, in fact, the historical and com¬ 
parative method which he has already so successfully 
employed in his “ Greece and Babylon ” and “ The 
Evolution of Religion ” The aim and scope of these 
lectures, he tells us, is “ not so much the problems of 
the philosophy of religion, but a review of the qualities 
and activities attributed to God in the religions that 
are living and have lived,” the material for study being 
the religious literature of the world and to some extent 
religious art He therefore proposes to deal “ only 
with the philosophic thought that has borne fruit in 
real popular belief, not with that which may have only 
worked in the solitary brain of the eccentric thinker ” ; 
and as he several times records his conviction that “ a 
religion without a personal god has not yet been found 
to be a living and enduring force/’ the survey is prac¬ 
tically limited to beliefs of a theistic type. Buddhism, 
as a popular religion, he holds to be only an apparent 
exception to the dictum just quoted, but he does not 
draw upon it for his materials. 

Within the limits indicated, Dr. Famell offers us in 
this volume from the wealth of his knowledge a fas¬ 
cinating comparative survey of the main aspects in 
which men have conceived their deities For belief 
in a personal god is by no means to be interpreted as 
equivalent to pure monotheism, and the chapter on 
“ Polytheism and Monotheism ” is one of the most 
interesting in the book. “The only monotheisms, 
pure, unmixed, and alive, are Judaism and Islamism,” 
while in the past we have the creed of Ikhnaton, the 
reforming king of Egypt, and possibly the teaching of 
Zarathustra in its original form As regards Chris¬ 
tianity, Dr. Farnell says 14 the current popular religion 
of Europe should be rather described as a high spiritual 
polytheism tempered and restrained by the Athanasian 
Creed/’ while the cult of the Virgin and the saints 
reminds us that 44 Mediterranean polytheism was neveT 
permanently overthrown, and that many of its fibres 
survive in the soil of pur orthodox Christianity.” 
Similarly he notes that among the higher world- 
religions the only two that have remained consistently 
non-idolatrous are the Judaic and the Islamic. The 
early Christian church 44 upheld for a time the Judaic 
ideal, but the spirit of the Hellenic and Mediterranean 
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idol-lover triumphed soon over the spirit of Moses; 
the resistance of the Byzantine iconoclastic emperors 
was futile; and the popular religion of Christendom, 
except within the shrinking borders of Puritan Pro¬ 
testantism, must to-day be called idolatrous.” But, 
as might be expected from the author of 41 Cults of 
the Greek States,” Dr. Famell does full justice to the 
nobler side of 44 Hellenic idolatry ” and its important 
contributions to religion as well as to art He empha¬ 
sises in another connexion the fact that, while wisdom 
m other religions is exalted as a divine attribute and 
God's highest gift to men, this is always understood m 
a moral-religious sense ; only in Greek religion do we 
find the consecration of knowledge as such, the recog¬ 
nition of the life of the thinker and the man of science 
as divinely inspired and a reflection of the divine 
activity 

Nature-worship and tribal religion are dealt with in 
separate chapters, and the progress traced from tribal 
particularism to the conception of a universal God. A 
long chapter is devoted to “ the moral attributes of 
God ” and another to the attribute of power, while 
the concluding chapter, on “ the metaphysical attri¬ 
butes/’ leads inevitably to some discussion of the 
problems of the philosophy of religion, which the 
author began by setting aside. Power is the earliest 
attribute of the divine : “ the gods or the spirits are 
imagined as powerful before they are recognised as 
beneficent or just.” With the development of mono¬ 
theism the divine power is characterised as omnipotence, 
conceived at an early stage as the omnipotence of an 
arbitrary despot, but eventually as manifested in the 
law and order of the universe. The question of 
miracles and of the real validity and religious value 
of prayer is shortly discussed in this connexion, and 
Dr. Farnell recognises here, as elsewhere, 44 the wide 
cleavage that at present exists between the highest 
theistic thought and the popular religion.” 

In the concluding chapter Dr. Famell dismisses as 
valueless for religion the philosophical conception of 
the absolute, if understood as “the AlI-in-AlI of 
the Universe.” 44 Worship, the accompaniment of all 
active religion, and Love, the essence of the highest, 
seem both impossible and irrelevant to the impersonal 
All-in-All, besides which there is no other.” He criti¬ 
cises the metaphysical attributes of eternity and im¬ 
mutability, commonly accepted in philosophical and 
religious thought as characteristic of the divine. Time¬ 
lessness, he holds, is inconsistent with creation, and 
the changeful is not necessarily the imperfect. 44 If 
we could imagine an unending series of changes from 
one perfect state to another, we should not view it 
with regret,; each succeeding state of being or phase 
of creation might be new but none the less perfect, and 
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the sense of change might become an added joy.” 
The final riddle, how to reconcile the existence of 
the evil and pain in the world with the ideal of an 
omnipotent and beneficent God, Dr. Famell pronounces 
to be insoluble. After quoting a sentence of Lotze to 
that effect, he adds : “ ‘ Though he slay me, yet will 
I trust in him 9 is the highest religious expression for 
this self-abnegation of the intellect And this may 
well be the last word of wisdom.” But although such 
a conclusion may be forced upon us, such self-abnega¬ 
tion is far from being, in his view, a thing to be gloried 
in; as he puts it on his last page, “ a religion that makes 
intellectual assumptions incurs intellectual obligations, 
and cannot admit the claim, occasionally made in our 
pulpits, that incoherence and self-contradiction are 
proofs of the highest truth.” 


Steam Condensing Plants. 

(1) Modern Practice in Steam Condensing Plants: a 
Practical Treatise. By Arthur R. Wright. Pp. xv 
+ 309 + vi. (London: Crosby Lockwood and Son, 
1925.) 45$. net. 

(2) Steam Condensing Plant m Theory and Practice . 
By James Sim Pp. xiii + 271. (London, Glasgow 
and Bombay : Blackie and Son, Ltd., 1925.) 18$. 6 d. 
net. 

ITHERTO the subject of steam condensing 
plants has not received the attention to which 
its importance in the achievement of efficient power 
production entitles it. Difficulties have confronted the 
student of the subject. In the first place, research has 
yet much to accomplish in this direction, and further, 
such information as was available was not in the most 
accessible form, being principally confined to papers and 
articles which have appeared sporadically. 

Now, almost simultaneously, two books appear, both 
making a commendable attempt to deal comprehen¬ 
sively with the whole field, and collect the available 
facts into a form which will be useful to those seeking 
information on the subject. Both have succeeded 
extremely well on different lines. One is principally 
useful for its descriptiveness and its collection of infor¬ 
mation and references, and the other for its analytical 
and mathematical treatment of the physics of the sub¬ 
ject. Neither touches upon the considerable develop¬ 
ment which has recently been made in condensers for 
turbine-driven locomotives, but, presumably, it has been 
considered that that development, being almost ex¬ 
clusively Continental in origin, is not as yet of interest 
to the British engineer. Apart from that fact, com¬ 
prehensiveness is a marked feature in each volume, 
and, unlike the majority of technical books, they fiH a 
real gap in the library of technical literature. 
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(1) Mr. A. R. Wright commences his work at the root 
of the subject by stating in the opening chapter funda¬ 
mental laws and the properties of steam, but it is 
unfortunate that the arithmetical errors in the examples 
given will tend to confuse the novitiate who finds this 
chapter necessary, and at the same time will create a 
bad first impression. 

The various factors affecting the transmission of heat 
through condenser tubes are separately discussed and 
the work of accredited experimenters is effectively 
summarised. Analysis of their findings is not attempted, 
but the diagram showing collectively the results of the 
best known experimenters regarding the effect of cooling 
water velocity on the rate of heat transmission through 
tubes is useful The merits of the various types of jet 
condenser, high and low level, counter and parallel flow 
and their adaptability to conditions, are well set out. 
Ejector, injector, exhaust steam induction and evapo¬ 
rative condensers are similarly dealt with and discussed, 
in all cases with good diagrams and illustrations. The 
principles of the operation of cooling ponds and towers 
are explained, and it is shown that the former will 
rarely be preferred to the latter. This is an excellent 
chapter and an exceedingly welcome contribution. 

The functions and requirements of the surface con¬ 
denser and the application of the laws of heat trans¬ 
mission thereto are next dealt with. A good selection 
of types are illustrated, but in their description, other¬ 
wise good, more attention might have been directed to 
the effect of baffles in maintaining the condensate 
temperature and to the features aiming at reducing 
resistance to steam flow across the tubes. Tube corro¬ 
sion and its prevention are only briefly referred to, but,, 
of course, this is a major problem in itself. The treat¬ 
ment of those important auxiliaries—the air and con¬ 
densate extraction pumps—is appropriately thorough. 
Air pumps of every type, reciprocating, steam jet, water 
jet, rotating j et, and combinations of these, with and with¬ 
out intercoolers and after-coolers, are capably described. 
The circulating pump, not being exclusively a condenser 
auxiliary, receives less attention, but its functions and 
requirements are explained. Brief reference is made 
to de-aerators, oil separators, vacuum breakers, relief 
valves, etc. The note on commercial considerations 
in the choice of plant might have proved a valuable 
contribution, but the costs given are pre-War, and 
consequently have not much present-day value, even 
relatively to each other. 

The mathematical treatmqpt is perhaps purposely of 
an elementary nature, but it requires some revision, and 
the diagrams in the appendix also require a little 
attention, while a future edition could with advantage 
include statements of the performances of actual in¬ 
stallations, properly correlated and compared. 
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book is very well illustrated and is a splendid com* 
pendium of the various forms and functions of apparatus 
relating to the condensation of steam, while the copious 
references to further sources of information are of great 
value. 

(a) Although the preface states that Mr, Sim’s book 
is written for students, it will have a much wider field 
than that implies, for on this subject many engineers 
are much in need of sound information such as is con¬ 
tained in this volume. The book may be summarised 
as a thoroughly sound application of known physical 
facts to the design of steam condensing plant, It deals 
with surface, jet, ejector, and evaporative condensers, 
air pumps and air ejectors, centrifugal pumps for 
condensate extraction and for supplying cooling water, 
evaporators and feed water heaters, in regard to each 
of which a sound method of design and much valuable 
data are given, while feed water systems and de-aerators 
and details appertaining thereto are fully discussed. In 
all cases some useful examples of the products of well- 
known manufacturers are illustrated and described. 
Surface condensers are properly considered the most 
important, and in dealing with the factors aficcting the 
rate of transmission of heat through the w'alls of the 
tubes, the method has wisely been adopted ol regarding 
the resistance to heat flow as being composed of 
individual resistances w r hich can be separately treated. 
Data for determining the values of these various resist¬ 
ances are given, and since these data are said to agree 
with the author’s practical experience, which must be 
exceptionally wide, they should be of great utility. It 
is true that the figures given for the greatest resistance, 
that on the steam side of the tube, have a wide variation 
(in one case the maximum value is twice the minimum), 
but, in order to cover the great variety of practical 
conditions, this is unavoidable in a general treatment 
of this kind. 

The selection of a proportion of the known total 
resistance to be allocated to each separate cause is 
probably of a somewhat arbitrary nature, unavoidable 
m the present state of knowledge, but it would appear 
that the arbitrariness is carried a little further than is 
necessary. For example, it is not clear why the resist¬ 
ance at the surface of separation of the tube wall and 
the cooling water should be different in a brass con¬ 
denser tube and a copper feed heater tube of the same 
bore, or why this resistance should be different with a 
thin copper tube and a thick copper tube; again, in 
regard to the resistance across the tube wall itself, a 
brass condenser tube 0*048 in. thick has a value of 0*08 
ascribed to it, while a copper feed water heater tube 
0*064 in. thick has, in the same units, a value of 0*3— 
several times^that estimated with regard to the respect¬ 
ive conductivities and dimensions. If there are reasons 
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for these apparent discrepancies, the student would 
prefer to know them. These comments are made rather 
in response to the prefatorial request for suggestions 
than in criticism or lack of appreciation of the general 
value of the work. 

Useful data are given for determining the head 
necessary to overcome the resistance to flow of cooling 
water through condenser tubes, pipes, etc The design 
of air coolers, their influence on the capacity of the 
associated air pumps, etc., and the conditions under 
which their adoption is justified, arc lucidly explained. 
A useful coefficient of condenser performance 13 sug¬ 
gested invofv ing the terminal temperatures of the steam 
and cooling water. Air pumps and air ejectors receive 
the attention their importance demands, and again 
good methods and useful data are given for determining 
their proportions to suit the service required. 

The mathematical treatment is sound throughout 
and presented in such a form as to be readily assimi¬ 
lated, while numerous examples are worked out to show 
practical applications Instructive examples are also 
given to indicate how data can be analysed to detect 
the functioning of an existing apparatus, but that m 
which the dryness of the engine exhaust is deduced from 
the (ondenser temperatures should have been accom¬ 
panied by a note of warning. The corrosion of con¬ 
denser tubes is a matter not touched upon, and although 
it is too wide a subject lor full treatment in a general 
work of this kind, some reference to it, however brief, 
would be an improvement 

The general value of this publication may be gathered 
from the fact that in it there is the necessary matter to 
enable any one skilled in the art to undertake the 
rational design of condensers and their auxiliaries to 
meet the ordinary requirements of practice. 

L. M D. 


The German Out wash Terraces and the 
Astronomical Theory of the Ice Age. 

Die Gliederung und absolute Zeitrechnung des Etszeit- 
alters . Von Prof. Dr. W. Soergel. (Fortschritte 
der Geologic und Palaontologie, Heft 13.) Pp. 
vi4-125-251+ 3 Tafeln. (Berlin: Gebruder Born- 
traeger, 1925.) 8*25 gold marks. 

HE revision of the astronomical theory of the 
Ice Age, usually associated with the names of 
Adhemar and Croll, and its recasting in a form which 
seems to show considerable correspondence with the 
observed facts of geology , 1 has led Prot Soergel to 
attempt an interpretation, in terms of this theory, of 
the complex terrace system of certain German rivers. 

1 W. Happen und A. Wegener, 14 Die Klimate der geologfccben Vorwit/' 
Berlin, 1904. 
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The Koppen-Wegener curves for the secular variation 
in summer sunshine for latitudes 55°~65° show four 
well-marked double minima, corresponding to the 
four ice ages of the Alps, Giinz, Mindel, Riss and 
Wiirm, and three intervening periods of variable but 
on the whole warmer conditions, supposed to be identi¬ 
cal with the interglacial periods The double character 
of the minima and the excessive length of the middle 
interglacial period give some grounds for confidence, 
for it will be remembered that Penck established on 
geological evidence a double maximum for the Wiirm 
Ice Age and proved that the Mindel-Riss Interglacial 
Period was several times as long as those which preceded 
and followed it 

Now the valleys stretching away from the Alps 
exhibit a fourfold terrace system, one terrace for each 
glaciation, but when we come to the river valleys 
containing the outwash terraces of the northern glacia¬ 
tion, we find a much more complex state of affairs. 
Here there are, according to Prof. SoergePs reading, ten 


terraces, nine of which yield a cold fauna and one a 
temperate fauna Eight of these terraces are accommo¬ 
dated by the four double minima corresponding to the 
Alpine Ice Ages. The curve of summer sun-heat 
shows, however, in addition to these, many other 
minima, four of which, though considerably less than 
those of the Ice Ages, are greater than the others (Fig. i). 
They occupy positions as follows: (a) Pre-Gunz, 

(b) Pre-Riss, ( c) Pre-Wurm, (d) Post-Wiirm (or Wurm 3). 
The Pre-Gunz minimum is supposed to be inoperative, 
the pole being at that time too distant. To the Pre-Riss 
and Pre-Wiirm are ascribed the two “ supernumerary ” 
terraces, that with the temperate fauna falling on the 
Pre-Riss. To the Post-Wurm minimum are attributed 
the Buhl stadium of the Alps and the Baltic re-advance 
of the northern glaciation There is no terrace in 
the German river valleys corresponding to th’s last 
minimum. An explanation of this failure is promised 
on p. 199 [75], but the reviewer has been unable to 
find it in the subsequent text 
A further test of the equivalence of the astronomical 
and geological records is applied by estimating the 
erosion which took place between the formation of the 
terraces, and comparing this with the lengths of the 
astronomically calculated interglacial periods. No 
direct relation is observable, and various factors are 
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mentioned as likely to cause abnormalities in jthis 
respect. Of these, the most satisfactory is the occur¬ 
rence of excessive maxima of sun-heat in certain periods 
m which the erosion is greater than the duration of the 
period might seem to justify. Crustal movements, 
changes of sea-level, and hardness of rock are also 
considered to have an effect, which is, however, less 
easy to assess. 

It is difficult at the present moment to form any well- 
founded opinion on the merits of an attempt of this 
sort. One reads it with the fear that it is perhaps 
merely a renewal of the reckless “ pigeon-holing ” or 
fitting of facts into an artificially prepared scheme, 
which was carried to such extremes by James Geikie 
and his followers On the other hand, the scheme on 
this occasion seems to be based on a securer foundation, 
and there is a fair amount of fitting between the facts 
and the theory. It is questionable, however, if this 
appearance of agreement is beyond the possibilities of 
coincidence, and the confidence of the reader is far from 
being reinforced by constantly re¬ 
curring assertions regarding the con¬ 
clusiveness of the argument 

The essential portion of the book 
is followed by a discussion of the 
importance for geology, palaeonto¬ 
logy, and archaeology of an absolute 
time scale of this kind. Probable 
dates in years are assigned to the Palaeolithic stages, 
the chronology of Penck being followed approxi¬ 
mately, and the Chelleen being regarded as belonging 
to the Mindel Riss instead of to the Riss-Wiirm, where 
it is placed by Obermaier and the Abbe Breuil. This 
section is interesting, but the treatise as a whole seems 
quite unnecessarily prolix, and might with advantage 
be condensed into half the space, W. B. Wright. 


Foetal Monkeys. 

Angola et Rhodesia (1912-14). Mission Rohan-Chabot 
sous les auspices du Mimstere de VInstruction pubhque 
ei de la Soctkti de G&ographte, Tome 4: Histoire 
naturelle , Fascicule 1; Mammiteres (Anatomic 
comparee, embryologie); oiseaux, reptiles, poissons. 
Pp. viii +176+18 planches. (Paris: Paul Geuthrier, 

1923-) n ‘P’ 

HIS fascicule contains a systematic account of the 
birds, reptiles, and fishes collected in Angola 
and Rhodesia by M, de Rohan-Chabot in 1912-14. 
But the major portion of the volume is devoted to a 
report upon the anatomy of two foetal baboons. The 
special value and significance of this investigation are 
due to the fact that it was carried out at the Laboratory 
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of Comparative Anatomy of the Natural History 
Museum in Paris by such competent and experienced 
anatomists as Profs, R. Anthony and F, Villemin. 

The memoir represents a good deal more than the 
mere description of the two foetuses of the Chacma 
baboon, and the bones of their respective mothers. 
The authors have collected all that is known of the 
anatomy of the viscera and skeleton in foetal monkeys 
and apes, so that their report forms a very useful and 
important addition to our knowledge of the comparative 
anatomy and embryology of the Primates. Moreover, 
they have directed attention to several very suggest¬ 
ive and novel problems involving the correlation of 
function with morphology. It is not possible within the 
compass of this notice to summarise all the provocative 
hypotheses they put forward in a tentative way 
Hence I must content myself with a reference to one 
of them 

While the foetal kidney in man is lobulatcd, those of 
the tailed monkeys and lemurs are smooth, and the 
•'ondition found in the anthropoid apes is intermediate 
between the catarrhine and the human. Discussing 
this curious phenomenon, the authors invoke the 
influences of climatic conditions and size of body as 
factors that play a part in causing lobulation In 1922 
Prof Anthony discussed the reasons for the persistence 
into the adult stage of obvious lobulation of the kidney 
in such mammals as whales, elephants, bears, etc.; 
and lie put forward the suggestion that the reduction 
of the relative extent of the skin (and of the ability to 
get rid of waste products by sweating) in proportion 
to the bulk of the body in large creatures was com¬ 
pensated by the increased activity of a kidney broken 
up into a large number of lobes The fact that i ertain 
small mammals also have lobulated kidneys he 
explained by the fact that they live, in cold climates, 
which reduces the sudorific activities of their skin 

In this memoir the authors attempt to apply these 
hypotheses to explain the conditions found in the 
Primates. In man and the giant anthropoids the great 
size of the body is a reason for lobulation of the kidney, 
which is less pronounced in the apes because they 
live exclusively in tropical climates. The authors state 
that in fcetal negroes from Africa the lobulation is less 
pronounced than it is in Europeans, and claim that this 
resemblance to the anthropoids is due to the fact that, 
like the latter, the kidneys of these tropical Africans 
have been influenced by the climatic conditions under 
which they Jive. 

Such far-reaching conclusions obviously call for a 
wider basis of evidence than is yet available before 
they can be accepted as the true interpretation of the 
facts. 

G. Elliot Smith, 
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Our Bookshelf. 

Structure des molecules Par Prof. Victor Henri i: 
Polante des molecules ; 2 ; Structure des molecules 
d6termin6e par les rayons X; 3 : Spectres d’absorp- 
tion des vapeurs et structure des molecules; 4: 
Pr6dissociation des molecules; 5 : Structure du 

benzene et de ses derives. Conferences faites au 
laboratoire dc Ch. Moureu et k la Soci£te de Chimie 
physique (Publications de la Societe de Chimie 
physique, 12) Pp 11 + 122 + 1 planehe (Paris: 
J Hermann, 1925.) 20 francs. 

Now that our knowledge of the structure of the atom 
is beginning to be very definite, it is natural to turn to 
the molecule. Here a much more complex problem 
presents itself, but, of recent years, several promising 
linos of investigation have been developed. As is to be 
expected, stress is laid on the interpretation of absorption 
spectra, a subject which Prof Henri has made peculiarly 
his own. These spectra arc exceedingly complicated, but 
it is now possible in many cases to identify the separate 
effects oi the rotation ol the molecule, the vibrations of 
the romponent atoms and the movements ot the 
electrons. From these measurements it is possible to 
calculate the energy of the molecule in its various states 
of actuation. Emphasis is laid on one important 
general result among others . that while in the normal 
state and the early states of activation the rotation 
movements of the molecule arc subject to quantum 
restrictions, at a certain stage of activation this quan¬ 
tisation ('eases. To this state Prof Jlenn gives the 
name “ predissonation ” and claims that it is the 
necessary prelude to chemical action and combination 
In a shoit chapter devoted to X-rays and molecular 
structure the author is clearly on less iamihar ground. 
Here a few errors have crept in, notably in his dis¬ 
cussion of the symmetry of the benzene ring, where he 
misquotes Bnigg as suggesting a model with symmetry 
properties which are actually mathematically impossible. 
The first ihaptcr gives a lucid account of the electrical 
moments of molecules, while the final chapter is devoted 
to the vexed question of the structure of the benzene 
ring. A new suggestion is made which the author 
claims is in better agreement with the facts that are at 
present known than any of the older models The 
book contains a very useful summary of the recent 
methods of attack on thequestion of molecular structure, 
and the reader can scarcely fail to be interested in and 
impressed by the progress made on a problem which 
only a few years ago appeared almost impossibly 
complicated 

Public Health in Theory and Practice , an Historical 
Review. By Dr. William Henry Welch. Pp. vm + 
51. (New Haven : Yale University Press ; London : 
Oxford University Press, 1925.) 4 s. 6d. net. 

This little book, which is the eighth work published 
by the Yale University Press on the Williams Memorial 
Publication Fund, is the second annual lecture in com¬ 
memoration of William Thompson Sedgwick, the 
pioneer in American hygiene, a memorial volume to 
whom we noticed in our issue of March 14,1925, p. 372. 
Dr. William Welch, who is Director of the School of 
Hygieneand Public Health at Johns Hopkins University, 
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Baltimore, shows that the justice of Sedgwick’s claim 
that “ the sanitarian needs a proper working theory ” 
has been well illustrated in the history of preventive 
medicine, especially in the work of Fracastorius, 
Sydenham, Jenner, Sir George Baker, James Lind, 
Sir John Simon, and Pasteur. It is pointed out that 
inadequate and even erroneous theories which bear 
some relation to the state of contemporary knowledge 
may serve a useful purpose, as was exemplified by the 
doctrine of the so-called “ filth theory ” of the genera¬ 
tion of epidemic diseases, especially typhus, typhoid, and 
dysentery, inasmuch as the acceptance of this theory 
led to a campaign for the supply of pure water, the 
proper disposal of sewage, the prevention of water 
pollution, the removal of nuisances, cleanliness of the 
streets, inspection of food, healthfulness of dwellings, 
ventilation, and proper disposal of the dead 
In conclusion, Dr Welch deplores the lack of active 
participation on the part of the gencial medical pro¬ 
fession in public health activities, the fault being partly 
due to encroachment on the field of the private practi¬ 
tioner and partly to a lac k ol sympathy and co-opera¬ 
tion with health officials and with health programmes 
"on the part ol the practitioner 

General Zoology By Prof II L Wicman (McGraw- 
Hill Publications m the Zoological .Sciences ) Pp. 
lx-f 312. (New York * McGraw-Hill Book Co., Inc. ; 
London: McGraw-Hill Publishing Co., Ltd., 1925) 
155. net. 

This book “ is a rather condensed account of some of 
the outstanding facts and principles of zoology ” pre¬ 
pared for use m conjunction with the author’s course 
of practical teaching, and it is evident that a clear 
understanding of many of the subjects must depend 
largely on the work on structure and on histology done 
in the laboratory. The first eighteen chapters of the 
book deal with adaptation, the various systems of 
organs, metabolism, cell division, game tog enesis, onto¬ 
genesis, evolution and heredity, and a concluding 
chapter gives a “general survey of the animal kingdom ” 
in fifty pages. The best chapters, in our opinion, are 
those on evolution and heredity; many of the other 
subjects are treated so briefly as to be largely ineffective, 
e.g. reproduction—agamic, hermaphroditic and bisexual 
—intrautenne development and certain general con¬ 
siderations are traversed in eight pages, more than 
two of which are occupied by illustrations The author 
should have eliminated a number of loose statements, 
eg. that the ilium of the frog “ extends dorsally to the 
scapula,” that the set® of earthworms are arranged 
in clusters, and should revise his usage of the term 
nephndium The illustrations are carefully chosen 
and well reproduced. 

Manufacture , Deugtty and Laboratory Work Compiled 
and collated by 1 ) V. Onslow (Electrical Engin¬ 
eers’ Data Books, Vol. 2) Pp xvi + 276 -i- cxcv + 9. 
(London . Ernest Benn, Ltd., Radio Press, Ltd , 
1925) 1 $s net. 

Engineering data of the manufacture and design of 
electrical machinery and also descriptions of tests 
which are useful m laboratories and testing rooms are 
given in this work. The book opens by discussing the 
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electric strength of insulating materials, and we gather 
that electric strength has something to do with " average 
breakdown voltage.” The impression left on the 
reader, however, is that possibly there is no such thing 
as “ electric strength ” after all. The scientific man 
will be appalled at the many trade names of insulating 
materials. The methods of testing devised by members 
of the various research committees have strictly prac¬ 
tical ends in view, and a large “ tolerance ” has to be 
allowed for the results. We have a difficulty in under¬ 
standing what is meant by saying that the power 
factor for clear micas is 0*003. The phrase “ dielectric 
constant” is rather an unfortunate one, when we have 
to discuss how it varies with temperature, humidity, 
etc In the appendix it is called specific inductive 
capacity The type in which the mathematical tables 
is printed is diffu ult to read. In our opinion it is time 
that the so-called “ international and B.O.T. units ” 
were placed on the scrap-heap The ampere, the volt, 
and the ohm have been determined with an accuracy 
far in excess of that required in commerce 

Abhandlungen znr Phystologte der Sinne aus dent 
phynologischen Imtttut zu Ftetburg t B Heraus- 
gegeben von J von Kries Funftes Hett Pp 
iv 4 120 (Leipzig ’ Johann Ambrosius Barth, 1925.) 

4 gold marks 

It is much to be regretted that in Great Britain there 
is a decay of interest in the physiology of the special 
senses Among representative physiologists, there arc 
extremely few who rrrtftht be called special sense 
physiologists. The present volume bears witness, 
however, that this is not the case in Germany. The 
volume is a convenient fasciculus, the fifth of its kind, 
forming in reality a reprint of collected papers published 
from the school of von Kries in the Zeitschrtft fur 
Sinnesphysiologie The papers describe congenital 
colour-blindness m one eye (J. von Kries), similarity 
of taste in mixed solutions (E. v. Skramhk), minimal 
luminosity in colour sense (R. Engclking and F. Poos), 
and the geometric representation of multiplicity of 
sensations (J von Kries). Each contribution must 
be studied first-hand for its merits. 

VHydrogene et les gaz noble a. Par Dr. J J Van Laar. 
Pp ii + 79. (Leyde: A. W. Sijthoff, n d.) n.p. 

This monograph is the first of a series on theoretical 
and practical chemistry to be issued in French or 
English under the auspices of the Sonete Chimique 
Neerlandaise. Devoted exclusively to consideration of 
numerical data relating to the physical properties of 
the gases specified in the title, it will be welcomed by 
all workers in this branch as a trustworthy, well- 
arranged, and reasonably up-to-date book of reference. 

Exerases tn Geometry By V. Le Neve Foster. 

Part 1 Pp viii + 69. (London • G. Bell and Sons, 
Ltd., 1925.) is. 

Mr Foster thinks it is not inconvenient to add to 
the number of riders given in the text-books. If he 
is right, it would be difficult to provide a better col¬ 
lection than this, which is intended to be used in 
Stage I. when the stress is laid upon the practical side 
of geometry. 
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Letters to the Editor. 

[ The Editor does not hold himself responsible for 
opinions expressed by hts correspondents . Neither 

can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

Hardness. 

Amongst the many properties of solids which are 
the subject of measurement, none are less satisfactorily 
specified than that of hardness Two kinds of hard¬ 
ness may be distinguished, namely, surface hardness 
and body-hard ness, though the distinction is often 
disregarded Mineralogists deal with surface hard¬ 
ness, and of any two bodies call that the hardest 
which will scratch, but not be scratched by the other 
On this .system an arbitrary scale has been evolved 
having diamond (Hardness 10) at one end and talc 
(Hardness i) at the other 

Engineers are chiefly concerned with body-hardness, 
which (in the most usual test) is measured by the 
depth or diameter of the impression left on the 
surface of the material tested, when a hard steel ball 
is pressed against it by a known force Other forms 
of test are also m use, but in all cases the hardness is 
given by a number and not in mechanical units 
Body-hardness, however, may be simply defined as 
the greatest normal pressure which a .surface will 
bear without rupture. More than twenty years ago 
I tried to get the Ordnance Committee to have its 
hardness tests stated in this way, but nothing came 
of it 

In scratching tests the conditions are more complex 
The harder of the two bodies exerts a tangential 
drag on the surface of the softer, and a scratch is 
produced when this drag exceeds the limit of dis¬ 
tortion at a free surface The coefficient of friction 
between the pair is, therefore, involved , and it is 
probable also that the distortion limit at the surface 
may differ from the corresponding limit for the in¬ 
terior from causes analogous to those which produce 
surface tension in a fluid Even for body-hardness 
the same cause may operate to a small extent 

It may happen, therefore, that the scratching and 
indentation tests indicate different degrees of hardness 
in the same material 

As regards indentation tests, it m'ust be noted that 



Fio- x •—•'Showing the deformation which occurs when the apex of a cone U 
flattened, The curves are canted from an axial section of a cone built 
up of coloured strata of plastic material 

they are of use only when the indenting body is much 
harder than the indented, and also when the limits of 
aiastic deformation of the latter are small. The ball 
test, for example, applied to a sheet of india-rubber 
would indicate infinite hardness, since no permanent 
irapresOon could be made. 

In the course of some experiments made during the 
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year 1925 on the properties of various steels, I have 
had occasion to make many measures of their hardness, 
and for this purpose have employed a method which 
is free from some of the above objections, 

A small piece of the material to be tested is shaped 
into a circular cone which is placed point down weirds 
in a loaded vertical holder, provided with a means of 



Load in lb 

Flu 3 —The ordinates arc the diameter ol the flats loimid by pressure on 
the apex of rones of carbon -st tel (Stubbs’s si eel imj) when hardened by 
qunnfbtiiK at different leinperatuics Iht absciss® an. the applied 
loads 


slowly lowering the point until it rests on, and is 
entirely supported by, a hard flat surface The 
pressure flattens the point of the cone until the area 
of contact is sufficient to carry the load, and the 
diameter of the flat is then measured with a microscope 
and micrometer 

In these expen meats the hard surface was a 

C iece of polished sapphire Diamond no doubt would 
e preferable, but a suitable stone would have cost 
as many pounds as the sapphire did pence, and 
sapphire is so much harder than any of the metals 
that in this case the results would be identical 

The nature of the deformation set up m the flattened 
cone is shown in Fig 1. 

If the coefficient of friction between the surfaces over 
the area in contact is known, the deformation curves can 
be calculated, and it can be shown that the pressure 
is nearly uniform over the whole surface, but in the 
figure they are copied from an experimental model. 
Sheets of a plastic substance of uniform thickness and 
quality, but differently coloured, were placed on one 
another, and from the stratified block thus formed, a 
cone was cut by means of a properly guided and 
tightly stretched fine steel wire. The cone was then 
pressed against a fiat plate by a motion parallel to 
the axis, and an axial section cut showing the dis¬ 
tortion of the strata. 

For any given an^le of cone the curves are similar, 
whether the flattening is large or small, and sup¬ 
posing that the material is isotropic, that is, neglect¬ 
ing any peculiarity belonging stnctly to the surface 
layer, hardness may be estimated by the pressure 
between the two plane surfaces involved. 

If D is the diameter of the flat, this pressure is 
Load x 4/*\D*, and for any particular material D 
should be proportional to the square root of the load. 
The experimental results illustrated in Fig. 2 (and in 
the many similar diagrams which have been plotted) 
show that this is actually the case. In this figure 
the ordinates of the dotted curves are proportional to 
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the square root of the abscissae which represent the 
loads, while the crosses are the measured diameter of 
the plate. If the diameter of the flat is n thou¬ 
sandths of an inch and the load on the cone is m 
pounds, the pressure on the flat is 565w/n* tons per 
square inch (nearly) 

A series of curves for various values of m (see Fig 3) 



Fig 3 —-Diagram to enable the hardness of a material to be determined by 
inspection for any load and diameter of flat The ordinates are the 
diameter in thousandths of an inch, and the absciss® the hardness in 
tons per square inch 

(in which the ordinates refer to n and the abscissae 
pressure) may be drawn so that the hardness for any 
values of n and m may be found by inspection. Fig 2 
relates to Stubbs's steel rod hardened by quenching m 
water from different temperatures. When softened 
by slow cooling the hardness is less than 100 tons 
per square inch 

The maximum hardness is attained when the 



Fig. 4,— Photographs of a hard steel cone, (a Untoucned , (6) after the 
application of a pressure of 6ro tons per square inch. 

quenching temperature is rather lower than 900* C. 
and is then well above 600 tons per square inch. It 
was a surprise to me that any] metal could withstand 
such a pressure without crushing 

In Fig. 4 two photographs are given of the same 
steel cone before and after this pressure was applied. 
A few measures of the effect of tempering have been 
made, and these are included in the subjoined table, 
but they will be repeated in greater detail. 

In the case of alloy steels the effects of quenching 
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are very complex, sometimes increasing and some¬ 
times diminishing the hardness, and the differences 
in their behaviour seem to have no simple relation to 
the proportions of the alloying metals (manganese, 
chromium, and nickel), but none of them under any 
conditions which I have tried approaches the hardness 
of carbon steel. 

For the softest of my specimens (36 per cent, nickel) 
the hardness was about 70 tons, and for the hardest 
(13*5 per cent chromium) 500 tons. 


Hardness of Various Materials 

The hardness Is stated as the maximum pressure which the surface of the 
material will withstand. 


Soft Iron 

Hardness 

1 ons per 
sq inch 

Remarks 

t 

Carbon steel 

68 

Nearly pure iron about o 04 per cent carbon. 
Stubbi’s steel nxl 

r 


„ as sold 

Annealed by slow cooling from dull red 
heal 

a 

m 

3 

15s 

Quenched at 400" C. 

4 

164 

boo* 

5 

263 

„ 700° 

6 

540 

„ 830° 

7 

6lO 

,, 900° 

6 

500 

„ Soo”, tempered at too* 

9 

33« 

„ ,, Straw yellow 

10 

290 

,, ,, Blue 


Alloy Steols 

As from 
the Rolls 

After 
Quench¬ 
ing at 
900° 

Composition of Alloys per cent j 

C 

Si 

Mn 

Cu 

Nl 

X 

190 

165 

0 1; 


54 



2 

197 

220 

0 13 


15 3 



3 

230 

330 

035 

0 22 

O 13 

I3’6 


4 

112 

265 

043 

0 32 

0 25 

33 


5 

J14 

210 

0 19 

0 20 

065 


4*0 

6 

94 

75 

0 16 

003 

0 86 


360 

7 

145 

*35 

06 


50 


tS*o 

8 

91 

Sample of Invar. AnaJ 

ysis no 

known. | 


Miscellaneous 

, 


Brass 

Copper 

Aluminium 

Tin 

Lead 

Beeswax 

70 

39 

34 

7 45 

33 

0-14 

Hard drawn commercial rod. 
t6 B W G wire 

Commercial drawn rod 

Commercial 

Commercial 

At i4°C Hie hardness varies rapidly with 
the temperature. 


As bearing on the accuracy of the measures here 
given, it will be seen on reference to photograph b, of 
Fig, 4, that the angle between the flat and conical 
surface forms very definite positions on which to adjust 
the micrometer wire. With the magnification em¬ 
ployed, each division of the micrometer was equi¬ 
valent to rather less than one sixteen-thousandth of 
an inch. Repeated readings of the length of the 
same diameter seldom varied by more than one 
micrometer division. For the hardest metals this 
diameter was of the order of 0*003 in-* so that the 
linear error would not exceed 2 per cent, and the 
error of area 4 per cent. 

It was found, as might have been expected, that 
near the apex of the cope the cross section waa 
generally somewhat oval, and for this reason two 
diameters at right angles to one another were always 
measured and their mean used in computing the 
area. 

Taking all sources of error into account, I believh 
the results to be generally correct within 5 per cent, 

A, Maxlock* 

9 Baring Crescent, 

Exeter, ' s 

December 15. 
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Pheoologlcal Observations and Results In Russia. 

Phonologicai, studies are not a new branch of 
scientific research in Russia; they have, indeed, a 
long history. 

After the first efforts to make and to publish 
phonological observations, the attempts of N 
Annenkoff in Moscow (1844-49), of A Dofirgingk m 
Kishinev (1845-60), and of Prof. A. Voeikoff (1885-95), 
phenological observations were established on a real 
scientific basis and were carried on during the long 
period from 1888 to 1923 by the Russian pioneer of 
this branch, the late professor of the Institute of 
Forestry, D. N. Kaigorodoff He not only made 
very careful personal phenological observations every 
spring and autumn in the Lessnoi Park, near Petro- 
grad, but organised them also over all Russia by 
many correspondents, whom he had recruited 

After Prof Kaigorodoffs death m 1923, at the age 
of seventy-seven years, his work was taken in hand 
by the Russian Society of Amateurs of the Study 
of the Universe (*' Obstchestvo Mirovedenja ”), an 
entirely private society of amateur astronomers and 
meteorologists. 

This Society elected a special Phenological Com¬ 
mittee, which undertook the organisation of a large 
network of phenological observation points and also 
the compilation, study, and publication of the 
results. Through appeals to its correspondents and 
through propaganda in newspapers, tne committee 
has greatly developed this during the last two years 
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there is a network of 58 points organised by the 
Meteorological Bureau of the Ukraine (South Russia). 

The study of the large senes of observations made 
at different points and during a long series of years 
permitted the Phenological Committee to draw up a 



Flo 2,—Curves showing dates when the cuckoo was first heard. 


table of the mean times of different natural pheno¬ 
mena at 17 typical centres distnbuted over all 
European U.SSR. 

This table affords the possibility of comparing the 
natural phenomena of every spring ana autumn 
with the mean times, and of deciding how far either 
event is too early or too late in the present year 

Such observations compared with results of the 
meteorological observations show generally a coinci* 
dence with weather conditions A more precise idea 
of the gradual procession of the natural phenomena 
and of their dependence on meteorology can, however, 
be obtained also in another manner. Iiavmg a dense 
network of observation points, we can easily draw 
curves of isochronous events —tsopipteses in the case* 
of the arrival of birds, and isoanthes for the flowering 
of plants 

The Phenological Committee has tried to draw some 
curves for the spring of 1924, and also for the spring 
of 1 92 5, and has obtained very interesting results. 

The isoanthes in 1924 of the earlier plants (Fig. 1), 
as, for example, of the flowering of the wild bird 
cherry (Prunus padus )—a tree very common and 
widely distributed in Russia—in the south and 
middle part of U.S.S R lie in a N.E -S.W. direction, 
allowing that in the east part the flowering began 
earlier than in the west part of the country, where 
it was retarded by some unfavourable conditions. 
But in the north part they lie quite regularly in a 
later period, 25, v.-ao, vi. (Roman numerals refer to 
months of the year). The flowering* of the lilac 
(Synnga vulgans) shows nearly the saute conditions. 

The first cry of the cuckoo (Fig, 2) gives greater 
complications : the curves make a large tongue-like 
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projection to the north, showing that the arrival of 
this bird was retarded m the east as in the west, 
but that it succeeded in progressing on the nearly 
meridional Ime Poltava — Moscow — Kostroma — 
Vologda in the central part of U.S.S.R. 

The explanation of this strange direction of curves 
is given by the study of the isobars of this spring 
The isobars of 20, iv are nearly parallel to the 
latitudes, as also are the isopipteses of the cuckoo 
at this time But on 23, iv a very strong cyclone 
burst in from the north-west and occupied the 
whole space between the Baltic and the Black Sea. 
The temperature fell and snowfall was recorded 
everywhere in this region so far as Kursk and 
Voronesh The distribution of winds in this cyclone 
was such that in the middle part of Russia they were 
directed from south to north, and this is observed 
quite on the line Poltava—Moscow—Kostroma 
West and east of this line the winds blew m the 
opposite direction Bv these winds the cuckoo was 
driven northwards on the given line and retarded 
west and east of it 

On 5, v the isobars changed in such a way that 
in the north-east of Russia a strong anticyclone formed 
m the region of Volga and Kama Therefore we see 
on the isopipteses of 10, v and 15, v. that the cuckoo 
was rapidly progressing in this direction and heard, 
10, v , north of Perm. New cyclones formed in the 
north-west part brought the cuckoo also to Novgorod 
and Pskov, and on May 10 it was heard not far from 
Leningrad. 

These examples show us that by the existing large 
network of phenological observation points in the 
USSR one can get results of great general interest 
But incomparably more generalised and more inter¬ 
esting results could be obtained from the phenological 
observations if they were conducted in the same 
manner and with the same objects also in western 
Europe, so that diagrams could be traced covering the 
whole continent For this purpose the programmes 
of phenological observations in the various countries, 
as also the methods of observations, must agree m 
general characters. 

It seems to us that the best w'ay for establishing 
such an agreement between the observations of dif¬ 
ferent countries would be the organisation of an 
International Congress of Phenology, or of a special 
Section of Phenology at the next International 
Meteorological Congress Such a gathering of 
specialists could discuss and fix the most appropriate 
list of objects for observation m every country, and 
it could elaborate also the best methods of observation, 
study, and publication of phenological phenomena 

Only by international agreement and co-operation 
can phenology—this link connecting biology and 
meteorology—be promoted to further development 

P J Schmidt 

(Curator of the Zoological Museum, 
Russian Academy of Sciences.) 

Leningrad, 


Relative Intensity of X-ray Lines. 

The development of the theory of atomic constitu¬ 
tion has made measurements of the intensity of lines 
in X-ray spectra very important. Estimates of 
relative intensities of X-ray fines have hitherto been 
attempted by means either of the ionisation chamber 
or the photographic plate Owing, however, to the 
lack of precise knowledge of the relative sensitiveness 
of these methods for different wave-lengths, the 
comparison of intensities of lines which differ in 
wave-length has involved a considerable uncertainty. 
To overcome this difficulty, absolute measurements 
of the energy of X-ray lines based on the bolometric 
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method have been attempted by several workers. 
Since the wave-lengths used lie on the short wave¬ 
length side of the bromine if-absorption edge, the 
sensitivity curve for the photographic plate obtained 
in this way cannot be applied to measurements of 
the relative intensities of the L- and M-senes of 
most elements. To obtain the sensitivity curve in 
this region, we have exposed plates to X-rays from 
different metals excited under conditions which can 
be discussed on the basis of the theory of X-ray 
production. 

In a vacuum spectrograph of the Siegbahn type 
the four faces of an anticatnode, which were covered 
with sheets of iron, cobalt, nickel, and copper, were 
exposed in succession by turning the anticathode 
from outside. The X-ray tube was run off a high 
tension transformer with a rectifier under constant 
working conditions, the effective value of the applied 
voltage being about 20 kv. The vacuum was 
maintained by a mercury vapour pump working 
continuously. To make our result as free as possible 
from accidental errors, especially those which might 
arise from a variation of the electron emission of the 
filament or of the vacuum in the tube, a large number 
of photographs was taken on the same plate, the 
sequence of exposure of the faces of the anticathode 
being varied The blackening of the plate was 
measured by means of a Moll microphotometer, and 
relative values of the maximum blackening for the 
K a and Kp lines of the four elements were obtained 

In order to utilise the information contained in 
these measurements for comparing intensities, we 
have made use of the following theoretical expression 
for the intensity of characteristic X-ray lines deduced 
by Rosseland {Phil Mag , vol 45, p 05, 1923). 


F --- Ct 


k 2 l T 0 



V, 


where % is the current through the tube, N the number 
of atoms per unit volume., of the anticathodc, / 
the range of the cathode rays m the anticathode, V 
the applied voltage, V 0 the critical voltage for the 
excitation of the line under consideration, v its 
frequency, and C a quantity which has the same value 
f ot homologous lines of the spectra of different 
elements. In this equation the value of / was 
obtained by interpolation from Schonland's results 
(Proc Roy Soc 108, p 187, 1925) on the dependence 
of / on atomic number for various voltages Although 
in the deduction of Rosseland's formula certain 
assumptions are made which are only fulfilled if the 
velocity of the cathode rays is large compared with 
the velocity asenbed to the electrons in the atom, 
this formula can be shown to account closely through¬ 
out the range of our measurements for the depend¬ 
ence of the intensity of X-ray lines on the applied 
voltage as determined by Wooten ( Phys . Rev „ 13, 
p. 71, 1919) and Unnewehr (Phys. Rev., 22, p 529, 
1923) It is therefore reasonable to expect that 
this formula will also hold with an approximation 
sufficient for our purpose as regards the variation of 
the intensity of x-ray lines with the critical voltage 
and the other factors which depend on the element. 

On this assumption we obtained for a given photo¬ 
graphic plate ana crystal in the spectrograph a curve 
of the relative blackening as a function of wave-length. 
We were thus able to compare the intensities of the lines 
in the L-senes of tungsten. For example, we found 


I*»: La, :Lfi t « 100:10:33 


as the relative intensities corresponding to our 
experimental conditions. Since the critical excitation 
potentials for these lines are not quite the same, the 
relative intensities will depend on the applied voltage*, 
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Correcting for the difference in the critical potentials 
by means of Rosseland's formula we obtain 

^ t «ioo: 10:43 

as the intensity ratio to be expected for an applied 
voltage very large compared with the difference of 
the critical potentials 

It is of interest to compare this result with the 
intensity relations of optical spectra For the lines 
np-md of the alkalies, which have a formal analogy 
with the above X-ray lines, one would expect 
g ' 1 : 5 1 (100 : it : 55) Here the measurements in 
Utrecht have given results agreeing with the theory 
Although there is a close resemblance, it seems that 
our values differ from this ratio by more than the 
experimental error which we estimate at 5 per cent. 
Such a deviation is, however, not unexpected, since 
the theoretical result is only strictly valid so long as 
the frequency difference of the lines is very small 
compared with their frequencies While this condi¬ 
tion is fulfilled m the case of the doublets np-md of 
the alkalies, we meet in our case with a frequency 
difference of 15 per cent, which can scarcely be con¬ 
sidered to be small 

We hope later to publish an account of the experi¬ 
mental details and of further measurements 

Y Nishina. 

B B Ray. 

Universitetets Institut for teoretisk Fysik, 
Copenhagen 


The Convection of Light by Moving Matter. 

In the paragraph under the above title, in Nature 
of December 26, p 948, a new question is put forward 
quite distinct from the discussion of Einstein's theory, 
dealt with in my unpublished letter of November 5, 
to which it refers 

The writer of the note, having noticed that I do 
not belong to that multitude who blindly follow 
Einstein, seems to conclude that 1 am of the Einstein- 
antagonist party, all of whom aim more or less to 
return to older ideas Even a scientist of well- 
deserved universal repute, such as Prof Lenard m 
Berlin, in his polemic and anti-Einstein pamphlets, 
which have been reprinted many times, only proposes 
older theories in a somewhat modified form But is 
that generally existing conformity a valid excuse to 
attribute to me what as a matter of fact is only the 
impression of the writer of the note ? 

It obliges me to state emphatically that there is 
not the least essential connexion between the writings 
of all those Einstein-antagonists and my papers 
I challenge the writer to point out in my papers 
(C,R. t vol 175, 1922, p 574, and Phil . Mag , Ser 6, 
vol 49, 1925, p 579) a single word which may be 
interpreted as my advocating a return to older 
electromagnetic theory. 

According to the paragraph, my “ deduction is not 
entirely free from ambiguity, in so far as equation (11) 
m his earlier and more fundamental paper leads at 
once to the expression y. f m + A («' - n) . . For 

A, which is a constant of integration, M. Menges 
puts (m - 1) /n + datin' " 

As to this, I can only say that neither the reasoning 
nor the formulae is to be found in my papers 
My equation is: 

This is not given in Nature. It is immediately 
obvious that the expression presented in Nature as 

* 0 . Cotter and S. Goudsmlt, Saturmss. t 13 p. ix, 1923; A. Sonunarield, 

a8 4t 1935. 
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the solution of my equation is incorrect For it may 
be written : 



which, as a solution of my differential equation, is 
absurd 

Within the scope of a letter, it is quite impossible 
to explain my new formulae fully. I must refer thte 
reader to my books " Nouvelles vues Faraday- 
Maxwelliennes " and its “ Supplement ” (Gauthier- 
Villars and Co., Paris, 1924) There he may see that 
my mathematical deduction is quite free from 
ambiguity and undoubtedly correct, and that it 
leads to the true solution of the question He will 
find also that it is by no means by returning to, but, on 
the contrary, by radical departing from older electro¬ 
magnetic theory, that my new results are obtained. 
My new formulae and new insight in electromagnetism, 
confirmed by experiment, then leads to the result 
that Einstein's theory is inadmissible 

Charefs L R E. Menges 

The Hague, 

December 30 

M. Menges seems to have misunderstood the drift 
of my notice, which was intended as a critical review , 
not an abstract, of his two published papers, without 
any direct reference to his unpublished covering 
letter at all I am not conscious of having attributed 
any views respecting Einstein's theories, either for 
or against, to M Menges, whilst the references to 
Newtonian principles and the older electromagnetic 
theory followed naturally from the Phil Mag paper 
and its references to the books of Jeans and H A. 
Lorentz I added the reference to v. Laue's paper 
for tiie sake of completeness, for it shows that the 
experiments of Fizeau and Zeeman do not lead to 
the result that Einstein’s theory is inadmissible, as 
M Menges states in his letter. 

The paragraph of which M Menges complains is 
a criticism of his solution (12), not a reproduction 
of his method of deriving it from his equation (11), 
for he gives no details in his papers. If we write 
n and m being constant para¬ 
meters, (u) reduces to dyjdx-yjx , which is the 
familiar differential equation of a plane pencil of 
straight lines through the origin Its general integral 
is yA x, where A is the constant of integration ; 

1 fail to see the absurdity of tins well-known solution, 
for its verification is immediate. The point of my 
criticism is that M. Menges' solution (12) 13 only a 
particular integral, obtainable of course by choosing 
a particular value of A , m the papers specifically 
referred to, M. Menges gives no sufficient reason why 
this particular integral should be selected rather than 
any other It mav well be that good reasons are 
given in his book, but I have not had access to it 
My wording no doubt is liable to misconstruction : 
it "would have been better to write “We can obtain 
M Menges' solution (12) by putting for A the 
particular value (m - i)/» + 

The Writer of the Note. 


Mullet as an Enemy of the Oyster. 

During the past summer large numbers of oysters 
carrying larvae were examined in the Plymouth 
laboratory, and in order not to waste the larvae, 
batches were thrown as food into an aquanum tank 
containing anemones, sea-cucumbers, sm&U fishes, and 
other smaller marine animals. After throwing file 
larvap into the tank, the animals being fed were 
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watched, and it was found that a small school of 
small grey mullet (Mugil chelo) m the tank came rapidly 
towards the clouds of larvae and greedily ate them up. 
These mullet soon became accustomed to being fed 
on larval oysters, and quickly appeared from remote 
portions of the tank when larvae were thrown in. 

The manner in which the mullet obtained the larval 
oysters from the water is remarkable for a fish The 
fishes entered the cloud of oysters and while remain¬ 
ing poised or practically still, very rapidly drew water 
in at the O-shaped mouth and expelled it out through 
the gill-slits, by using the walls of the oral cavity 
as a pump The action is an accentuation of the 
ordinary breathing mechanism Obviously also the 
water passing into the mouth was sieved, as the cloud 
of larvae m the water soon cleared on the advent of 
a number of the little fishes 

Cunningham (“ Marketable Marine Fishes," p. 335) 
records the presence of minute molluscs in the 
stomachs of mullet, and Day (" British Fishes," 1. 229 
and 234) points out that there is “ a filtering ap¬ 
paratus in the pharynx which prevents large and 
hard substances from passing into the stomach, or 
sand from obtaining access to the gills." 

The mechanism which prevents sand from passing 
the gills is not unlikely used for filtering off plankton 
organisms, such as oyster larvae, as food It is the 
more probable that young mullet and to some extent 
older fishes are partially general plankton feeders, 
since Day also records the occurrence of minute 


Crustacea in the stomachs of mullet 

Since mullet abound in some of our estuaries where 
oyster beds occur, it is practically certain that those 
and also other small fishes take a toll on oyster 
larvaj, as Lebour (J M B A , 12, 3, p. 464) has shown 
that young sprats may do. In a recent publication 
(" The Story of the Oyster," Australian Museum 
Magazine , 11 , 1925) T, C Roughley states, without, 
however, giving any details, that Australian mullet 
destroy oyster larvae , thus it would appear that 
the mullet family in different parts of the world feed 
in a similar way 

Although there can remain little doubt that young 
mullet are enemies of oyster larvae, the critical test 
would be derived from the examination of stomachs 
of fishes taken over or near an oyster bed in summer, 
and especially m the period preceding new moon 
Such material will, however, not be easy to obtain 

J. H. Orton, 

The Laboratory, 

The Hoe, Plymouth, 

December 24 


Absorption and Resonance Radiation 
of Excited Helium. 

Paschkn in 1914 published results of experiments 
on absorption ana resonance radiation in weakly 
excited helium, A more extensive investigation is 
being made of absorption in excited helium, and results 
have been obtained indicating absorption of the 
following lines : 

5875 3889 5016 6676 

447 i 3187 3964 4921 

4026 3614 

It was observed that 3889 was very strongly 
absorbed, and it was decided to attempt to detect 
resonance radiation. Light from an intense capillary 
was focussed by means of a cylindrical lens along the 
axis of the resonance tube. This served as a strong 
source of monochromatic radiation of wave-length 
3889 A.U. The resonance tube was focussed, end on, 
on the slit of a quartz spectrograph adjusted with a 
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wide slit. A series of three photographs was then 
taken, namely : 

1. With the weakly excited resonance tube alone 
and the light from the capillary screened off. 

2. With the resonance tube as in the first exposure 
and the light from the capillary incident on the 
resonance tube. 

3. With the resonance tube off but the light from 
the capillary still focussed as in the second exposure. 

Examination of the plate showed a barely detectable 
trace of scattered light. Under the influence of the 
monochromatic radiation from the capillary, a great 
increase of the intensity of the radiation of wave¬ 
length 3889 A.U from the central portion of the reson¬ 
ance tube, on which the light from the capillary was 
focussed, was observed Since this was not due to 
scattered light, as was proved by the third exposure, it 
must have been due to resonance radiattion from the 
weakly excited helium 

This result appears to prove beyond doubt the 
possibility of obtaining resonance of the 3889 lineun 
weakly excited helium. A more detailed account of 
the work will appear shortly W H McCurdy. 

Johns Hopkins University, 

Baltimore, Maryland, 

December 12. 


Allotropy of Chromium. 

Chromium prepared by a special method was found 
to have certain peculiar properties This fact has led 
us to make an X-ray examination of the structure of 
this material, which has revealed the fact that this 
specimen of chromium was a mixture of two allotropes. 
Besides a much smaller quantity of the normal body- 
centred cubic modification, the predominating struc¬ 
ture consisted of a form not previously described 

The atoms are arranged on two hexagonal lattices, 
and form a structure which is almost hexagonal close- 
packed, the axial ratio eja being 1*625 instead of 
1-633, the ideal ratio tor the close-packing of spheres. 
The distance, between neighbouring atomic centres 
is 2*714 and 2*705 A U Below are tabulated the 
readings obtained from the film and those calculated 
for a structure of the above type 



Intcrplanar Spacing* In 



Radiation 

Angstroms 

Reflecting 

Planes 

Intensity of 
Lines 

Observed. 

Calc 

0 

2*204 


0002 

Very weak. 
Weak 

a 

3 346 

2*331 

10T0 

/* 

2*064 


roil 

Weak. 

0 

2*202 

2*203 

0002 

Medium 

a 

2 068 

2*074 

IOll 

Very strong 
Medium 
Very weak. 
Weak. 

a 

a 

2*034 

I*6o8 

1*608 

(no) 1 

IOl2 

a 

i' 35 » 

1 ’357 

I i2o 

a 

1*248 

1*246 

10I3 

Medium. 

a 

1*177 

1*175 

20 So 

Strong. 


1 This corresponds with the (no) spacing of the body-centred variety of 
chromium. 


Further work on this subject is in hand to deter¬ 
mine the conditions under which the two allotropes 
are formed. 

The X-ray examination was undertaken by us at 
the Physical Laboratories of the University of Man¬ 
chester, by the kindness of Prof. W. L. Bragg. 

A. T. Bradley. 

E. F. Ollard. 

Research Department, 

Metropolitan-Vickers Electrical Co., Ltd., 
Trafford Park, Manchester, December 18. 
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X-rays in Industry. 1 

By Dr. G. W. C. Kaye, O.B.E. 


T HERE are lew more stimulating pages in the 
history of scientific endeavour than those which 
record progress in the field of X-ray investigation and 
application 

Physical research has spread itself over 60 octaves or 
more of electromagnetic waves which are now known to 
stretch without break from wireless waves 25 miles or 
more in length through heat waves, visible light waves, 
ultra-violet waves, and X-rays to gamma-rays of wave¬ 
lengths of the order of a ten-thousand-millionth of an 
inch. In this gigantic gamut of natural activity that 
group of radiations encroaching into and extending some 
thirteen octaves beyond the ultra-violet, and possessing 
wave-lengths ranging from about 5 x io“ 6 to 5 x io - '* 0 
cm , is now generally styled X-rays Of these thirteen 
octaves, ten arc extremely absorbable, but the remaining 
three possess those remarkable powers of penetrating 
matter which made Rontgcn’s discovery so arresting 
and monumental when it was announced exactly thirty 
years ago. If we mclude the gamma-rays of radium, 
this gives us a total of nearly six octaves of radiation 
with which the science of medical and technical 
radiology of the present day does its work. 

The differential absorption of X-rays by matter of 
different densities (which makes the work of the medical 
radiologist possible), and the diffraction of X-rays, are 
phenomena which have been turned to account in the 
industries and arts in a diversity of directions At the 
outset mention should be made of the dangers arising 
from X-rays. These are well known and have caused 
many casualties in the past. They can, however, be 
wholly avoided by common-sense protective measures 
which consist in the main of interposing lead sheet or 
the like, properly disposed and sufficiently thick, 
between the X-ray tube and the operator. The reports 
of the X-ray and Radium Protection Committee should 
be consulted for details by which complete safeguards 
can be secured. 

Radiography. 

One other practical precaution anses in industrial 
radiography, and that is the necessity for taking account 
of the scattering of the X-rays. Three things may 
happen to a beam of X-rays when it passes through a 
material. Part of it emerges undisturbed and undevi¬ 
ated, and outlines the shadow picture on the photo¬ 
graphic plate. Part of it is absorbed with the liberation 
of characteristic X-rays and electrons. The rest is 
scattered or dispersed, which is equivalent to stating 
that, while the rays are not altered in quality or but 
slightly so, a considerable proportion of them have their 
direction altered to a greater or less extent. In some 
cases it is estimated that, of the energy received at a 
point well within or beyond a mass of material, the 
fraction arriving by devious routes may be equal to or 
several times greater than that by the direct route. 
This proportion may be lessened by narrowing the width 
of the beam of incident rays, but the size of the aperture 
is usually prescribed by the size of the object and, in 
general* the X-ray beam does not approximate to a 
pencil. Scattering thus produces a sort of halation or 

1 From a public lacturt delivered At the University of Leeds, November 30. 
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fogging of the main image on the photographic plate. 
The effect may be troublesome enough, even with lesser 
thicknesses, to impair definition in the absence of suit¬ 
able precautions, but increases to such an extent with 
greater thicknesses as to render the method nugatory 
or nearly so ! 

Many of the various applications of radiography to 
industry have come about owing to the fact that the 
method does not injure the specimen m any way. 
Further, it provides in many cases the only means, 
independent of human judgment, of detecting concealed 
defects in a material or of scrutinising in a structure or 
sealed enclosure the disposition of component parts 
which are hidden from view. Incidentally, the mere 
existence of the method is not without its moral value 
as regards workmanship. Radiography is, of course, 
inoperable in those cases where the shape of the object 
prevents the right disposition of X-ray tube and film. 

The X-rays found little effective scope in industry 
until the invention of the Coohdgc tube, which per¬ 
mitted the utilisation of high voltages with standardised 
procedure. Experience differs as to the sensitiveness of 
the method, but, depending on the area of the inclusion, 
probably a variation in density equivalent to 2 to 5 
per cent, of the thickness is necessary to be detected on 
the photographic plate. These figures require to be 
increased for fluoroscopy, but much depends on the 
luminosity and on the visual acuity of the observer. 
Definition is, of course, dependent, among other tilings, 
on the size of the focal spot in the X-ray tube. If a 
body has tapering edges, this will normally result in 
a nebulous radiographic outline. Exposures naturally 
depend on the conditions, and may vary from a few 
seconds to an hour or more. Stereoscopic radiography 
is sometimes useful in estimating depth. 

If the intrinsic value of a specimen is low, or 
if ‘'mass inspection’' is contemplated, then visual 
inspection with a fluorescent screen is the only practical 
policy. It is not always satisfactory, but the more 
expensive and protracted process of photography has 
to be justified by the value of the specimen, or the 
importance of the job for which it is intended, or the 
desirability of confirming the fluoroscopic diagnosis by 
a permanent record. For some industrial purposes 
Dauvillier employs an exploring ionisation chamber 
filled with xenon, the ionisation currents being readily 
measured by a galvanometer. 

The shape of the specimen may be such as to emphasise 
the evils of scattered radiation. If the object is con¬ 
tinuous, with one side flat, there is no difficulty; for the 
flat side can be brought into close contact with the 
photographic plate. The same end can be achieved 
with bodies of regular shape, such as cylinders or 
spheres, by resting them in closely fitting solid metal 
" cradles ” with flat bases. If the body is irregular 
in contour, something may be done by filling up 
pockets or hollows with wax or plasticenc and placing 
a “ mask ” of lead or lead powder round the specimen. 
With hollow bodies a film may sometimes be placed 
inside and sprung against the interior face, though 
parallax is often exaggerated. In all cases the 
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photographic plate or film should be backed and 
framed with lead foil. 

It should be realised that, while X-rays have proved 
of considerable value in many directions, their use in 
radiographing steel is limited at present While both 
in Great Britain and America X-rays have been 
detected photographically after passing through 4 inches 
of steel, the result has little or no practical value. The 
present practicable limit is more nearly 2 inches for 
photography and less than half an inch for fluoroscopy. 
Incidentally, the corresponding limit for solid masonry 
is about a foot. 

The quality or mean wave-length of the X-rays used 
depends on the requirements For very transparent 
objects X-rays excited by fifty thousand volts or less 
may suffice For the more opaque materials we require 
rays excited by up to 200,000 volts, which is as near 
to the present upper limit as any present-day X-ray 
tube will stand. Approximately double this voltage 
will be required to test so much as 6 inches of steel. 
The electrical engineer can, of course, generate such 
voltages, but an X-ray tube has yet to be designed 
which is capable of turning them to account. The 
task is not proving easy of solution, and the fact has a 
bearing on the possible extension of radiometallography 
to heavy engineering With such high voltages the 
scattering effect may be somewhat reduced, and the 
attendant dangers could doubtless be countered if the 
results warranted the expense 

Within its limitations, however, radiography is very 
sensitive ; for example, fine tool or mould marks and 
similar surface irregularities are frequently displayed in 
radiographs. Blowholes in castings show up as light 
spots. Cracks are occasionally revealed, though, if they 
are filled with material of density not very different 
from its surroundings, or if the cracks are fine or tortu¬ 
ous (hair cracks), the method normally fails A 
Negative result does not, in fact, afford a positive 
answer. Inclusions of sand, etc., are registered as 
cloudy, indefinite areas The method has been proved 
to be of value in suitable cases for checking up steel 
castings and so preventing the machining of defective 
castings. 

If the specimen is of large area, such as a turbine 
disc, to radiograph the whole disc is a costly and pro¬ 
tracted operation which has, however, on occasion been 
carried out in its entirety in Great Britain But normally 
in such cases the X-ray method would be used only 
when the material is already under suspicion by the 
use of other tests 

X-ray photography of steel welds has been used 
successfully for thicknesses up to about 1 inch. Weld¬ 
ing is discredited for some purposes, for it is easy to 
scamp such work, but the X-rays are a somewhat 
severe critic in displaying blisters, blowholes, and lack 
of bonding. Skilled experience can usually say 
whether any imperfections indicated in the radiograph 
are sufficiently serious to disqualify a weld for its 
purpose The method will not, however, indicate a 
common defect of welding—the burning of the adjacent 
metal 

The X-rays have become a useful adjunct in the 
photography of a variety of subjects in the laboratory 
and in the industries The manufacturers of electrical 
insulators—ebonite, built-up mica, fibre, paper—find I 
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the X-rays useful for detecting the presence of metallic 
particles, particularly if a high-grade product is desired. 
Fibre is frequently made from pulped rags and so may 
contain foreign metallic matter. Feminine labour has 
been occasionally responsible for the presence of 
hairpins in the finished product. 

The centrality of the core of a heavily insulated 
electric cable can be tested by this means. In such a 
case as this, to secure both a sharp outline of the 
opaque core as well as clear detail of the more trans¬ 
parent insulation, a good plan is to make the exposure 
partly at a high exciting voltage and partly at a low 
voltage. The soundness of steel balls intended for 
ball bearings; the differentiation of lead-glass from 
soda-glass stems of clinical thermometers —now a 
routine test at the National Physical Laboratory—the 
centrality of the cores of golf balls ; the test of the fit 
of a new shoe on the foot as now met with in many 
shoe shops, the nature of certain defects in artificial 
teeth; the proportion of ash in samples of coal, are 
among recent examples of the use of the method. 

Aircraft materials afford scope for the X-rays as a 
testing agent Aluminium alloys are very transparent, 
and so lend themselves to radiography, while if steel is 
used, its greater trustworthiness is offset by the necessity 
of keeping the weight down The main difficulty, in 
fact, with aircraft components is usually their shape 
rather than their thickness. Timber offers no difficulty, 
of course, and the use of X-rays in this connexion, more 
particularly as regards aeroplane parts, was demon¬ 
strated during the War 

If a material is very transparent, its opacity may 
sometimes be increased much as a medical radiologist 
uses bismuth meals to watch processes in the alimentary 
canal For example, the Dunlop Research Laboratory, 
by previously impregnating selected canvas threads 
with lead chromate, was able to test whether the 
stretch dunng the successive processes of manufacture 
of a tyre was within the limits tolerated by the yam. 
Similarly, if it is desired to watch the behaviour of 
glued joints or splices while under stress, the radio¬ 
graphy is facilitated if a little lead salt is added to the 
ghie. 

X-ray photography is at times particularly useful for 
displaying the construction of apparatus, the interior 
of which is hidden from view by thin metal or other 
opaque container. Among examples which may be 
cited are the counting of the turns of wire in a coil 
heavily covered with insulation , the details of the design 
of opaque vacuum pumps and radio valves ; the 
interior detail of opal-glass electric lamps; the con¬ 
struction of selenium cells; the internal diameter of 
metallic tubing; and the interior construction and 
accuracy of assembly of explosive devices—this last by 
the Research Department at Woolwich Arsenal. 

In quite another direction radiographs recently taken 
in Chicago of Egyptian and Peruvian mummies showed 
that* rickets, bony tumours, pyorrhoea, caries of the 
teeth, were common conditions of disease, as nowadays. 
It was further found possible to gather something 
definite about the age and sex, and the nature of any 
injuries received. A recent attempt to X-ray the 
mummy of Tutankhamen was nullified mainly by the 
heavy gold “ armouring ” of the body. 

Finally, one other application of radiography may be 
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referred to. As is well known, the forging of valuable 
pictures and antiques has always been a flourishing 
industry. One estimate puts the number of Rem¬ 
brandts in existence at four to five thousand, yet, so far 
as is known, Rembrandt painted about 700 m his 
lifetime. We know that Sheraton had a little shop 
and did most of his work himself with only occasional 
help from a few expert artisans, but the amount of 
Sheraton furniture in existence belies the truth of 
this. 

The X-rays have shown that they can sometimes 
usefully supplement the tests which are commonly 
resorted to for detecting fraud in old Masters and 
antiques A radiograph will sometimes reveal con¬ 
structional or other detail sadly out of tune with the 
reputed period. In the case of pictures or panels, the 
X-rays may give instructive information on the pig¬ 
ments which, in general, are more opaque in old pictures 
than in new, on the priming, which is commonly more 
opaque in new pictures than in old, and on the canvas, 
wood, or other surface painted on. Thus it happens 
that in the case of an old painting the X-rays can some¬ 
times be employed as a means of detecting alterations 
or restorations or of identifying a modern fake. 

Radiography could similarly be used to establish the 
identity of originals of modem pictures or panels, 
forgers of which are therefore not prevented from 
simulating closely the canvas, wood, and pigments. 
But in a radiograph the fine details of the canvas, or of 
grain and knots in the case of wood, are so characteristic 
as to be impossible of exact copying. If such records 
were normally taken, the method would also be of 
service m differentiating between the original and the 
copies painted by the artist himself. Furthermore, 
tentative detail ultimately painted out is sometimes 
revealed in the original painting which naturally is not 
repeated in the copies. 

X-ray Diffraction 

From Laue's momentous discovery in 1912 of the 
diffraction of X-rays, the science of X-ray spectrometry 
has grown to great proportions. The mam develop¬ 
ments deal with emission and absorption spectra, with 
crystal analysis and with the structure of atoms. 
Naturally, with the growth of the subject, special 
apparatus and technique have been developed. 

In optical spectra the number of lines peculiar to an 
element are frequently numerous and their numerical 
relations complicated. X-ray spectra, on the contrary, 
are noteworthy for their simplicity, the number of lines 
characterising an element being relatively few, readily 
recognisable, and measurable with a precision not 
inferior to that which obtains in optical spectra. 
Moseley’s great discovery in 1913 established a simple 
proportionality between the atomic number of an 
element and the square root of the frequency of a 
characteristic radiation or of an absorption limit. 
Moseley’s law holds for all the known elements, and so it 
is possible to interpret new spectral lines with ease. 
It was by X-ray spectrometry that the element 
hofniurci was discovered in 1923; and only recently 
Nonnack and Tacke announced the discovery by X-ray 
analysis of two new elements which they called masur¬ 
ium and rhenium. Thus 89 out of 92 elements are 
now knowi^ and the spectral lines of the missing 
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three elements (Nos. 61, 85, 87) are predictable with 
certainty. 

X-ray absorption spectra are very simply obtained 
by passing a pencil of X-rays through a sample of the 
matter and examining the transmitted beam by a 
crystal spectrometer. The X-rays should be excited 
by a suitably high voltage It is best to have the 
substance m finely powdered form deposited on, say, 
paper. Very little material will suffice if the absorbing 
screen is placed at the slit of the “ collimator.” Solu¬ 
tions can also be tested, though not so readily. The 
method is specially applicable to all elements with a 
strong K absorption band, t<e. the iron group and 
heavier elements. For the elements of high atomic 
number the L band is also convenient. In the case of 
mixtures of adjacent elements the several absorption 
bands may tend to obsture one another, and for this 
reason the method excels in detecting traces of heavy 
elements in light elements. 

Emission spectra are conveniently excited by mount¬ 
ing the material on the face of the target of an X-ray 
bulb and applying a suitably high voltage. In such 
spectra every element present is recorded with an 
intensity which depends only on its concentration and is 
independent of the presence of any other elements with 
which it may be mixed or combined Such intensities 
are measured with a microphotometer. The method 
thus enjoys great advantages over optical spectroscopy. 
The test is a very sensitive one and, although not 
suitable for the very light elements, has found com¬ 
mercial application in analysis of the platinum group 
of metals and the rare earths An alternative method, 
though not so effective, is to bombard the test material 
with X-rays, as in Barkla’s original method of exciting 
characteristic X-rays. This can be readily made the 
basis of a method for analysing mineral salts. 

The aim of X-ray crystal analysis is to determine the 
grouping of the atoms and molecules in the crystal unit, 
and so to account for the properties of the crystal. 
There are three mam experimental methods * 

(a) Laue’s method, m which a narrow pencil of 
heterogeneous rays is passed through a single crystal. 

(i b ) The Hull-Debye-Schcrrer method, where homo¬ 
geneous rays are passed through a thin rod of crystalline 
powder. 

(c) The Bragg spectrometer method, in which a “ slit ” 
of homogeneous rays is reflected from a single crystal. 

Many variations in the technique of these methods 
have been developed, some of which are becoming of 
industrial importance. For example, the Laue method 
may be arranged to test the general orientation or 
symmetry of crystal aggregates, in which case homo¬ 
geneous rays are advantageous. The Bragg method is 
also applicable to a conglomeration of minute crystals. 
In many of these methods the specimen is kept in con¬ 
tinual rotation or oscillation (de Broglie). 

Our knowledge of the atomic structure of the solid 
state of matter owes more to X-ray analysis than to 
any other means. For example, most chemical ele¬ 
ments, including solidified gases, have been shown to 
crystallise in the cubic or hexagonal system. Already 
nearly half the elements have been examined, including 
those allotropes which can arrange themselves in more 
than onh kind of space lattice. As regards alloys— 
solid solutions and intermetallic compounds—the 
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X-rays have thrown light on and tested the truth of the 
existence of the several phases of steel and other alloys 
which metallurgists had differentiated by other means. 
The method has also indicated the atomic features 
which go hand in hand with ductility, hardness, etc. It 
has also been shown that in a solid solution of two 
elements the replacement of one atom by another is 
effected by substitution in and distortion of the lattice 
and not by interstitial insertion (Owen and Preston 
at the National Physical Laboratory). Other points 
which have been worked on are the effect of annealing, 
tempering, rolling, or other working-; the mechanism 
of deformation and slip in metals ; and the general 
shapes and sizes of atomic domains 

By the use of X-rays Sir William Bragg has shown 
that a diamond has an atomic bonding perfect in its 
symmetry and so possessing intense hardness. On the 
other hand, graphite (another variety of carbon) with 
unsymmetrical atomic linking, with weak linking and 
greatest separation between cleavage planes, is a good 
lubricant. So-called amorphous carbon is found to 
consist of minute graphite crystals. The fragility of 
annealed tungsten lamp filaments is explained by the 
gradual transformation to a number of single crystals 
of large dimensions. 

The X-rays have demonstrated that almost every 
solid substance in Nature shows crystalline form, 
including such apparently amorphous materials as 
rubber, cellulose, soap, leather, bamboo, and talc. 
MtiUer and Shearer have shown that the fatty acids 


give characteristic spectra which enable them to he 
identified in mixtures. This work was done at the 
Davy Faraday Laboratory where, under Sir William 
Bragg's guidance, the structures of many organic And 
inorganic crystals have been elucidated. Colloidal 
metals are shown to be made up of minute yet perfect 
crystals so small that they contain only a few score 
atoms. The molecular arrangements in thin metal and 
liquid films have been ascertained. In gold leaf, for 
example, the cubic crystals are found to have their 
cube faces parallel to the sheet. The Laue method has 
been used at the National Physical Laboratory to 
ascertain the crystal axes of jewel bearings. Within 
the last few months Dauvillier and Shaxby have 
ascertained the structure of pearls and shown that the 
Laue method, using homogeneous rays, affords a 
trustworthy and valuable criterion between the true 
natural pearl and the cultivated Japanese pearl, con¬ 
sisting of a thin pearly covering on a sphere of mother- 
of-pearl as a nucleus. 

These are but a few of many examples which indicate 
that the several processes of X-ray spectroscopy are not 
only a valuable scientific tool for the physicist, but also 
that they are destmed to play an important role in many 
industrial processes of the future. There are grounds 
for hoping that light may be thrown on the mechanism 
of such properties as magnetism, electrical and thermal 
conductivity, contact and thermal electromotive forces, 
dielectric capacity, fluorescence, the various types of 
elasticity, cohesion, diffusion, adsorption, etc. 


Mineral Industries of the United States during the War. 


T HE mineral resources of the United States are of 
primary importance, for in 1915 that country 
produced 40 per cent, of the world’s output of coal, 
46 per cent, of its iron ore, 32 per cent, of its lead and 
zinc, 60 per cent, of its copper, and 66 per cent, of its 
petroleum. Since then, some of these proportions have 
increased. The data for the history of the mineral 
development of the United States during the War 
have now been issued in seven thick volumes, 1 which 
contain for each year the full record of the United 
States output of all important economic minerals, with 
shorter accounts of the contributions of other countries. 
The volumes consist mainly of compilations of mineral 
statistics accompanied by the statement of such geo¬ 
logical and economic facts as are necessary to their 
interpretation. In each volume some chapters, in 
addition to the annual statistics and record of the 
year's development, contain a general review of the 
subject with reference to the current literature and 
geological descriptions of the chief mining fields. These 
monographic chapters include those on chromite by 
J. S. Differ, on graphite, with interesting accounts of 
its mining in Ceylon and Madagascar, by H. G. Fer¬ 
guson, on molybdenum by F. L. Hess, on potash by 
W. B. Hicks, on American utilisation of peat by C. C. 

1 Dept, of the Interior, United States GeoL Survey Mineral Resources 
of the United States. 
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Osbon, and on quicksilver by F. L. Ransome. In view 
of the importance and variety of the American yields, 
the especially, important sections are those dealing 
with coal, petroleum, and the five metals which are so 
closely associated that they are recorded together— 
gold, silver, lead, copper, and zinc. 

We find in these volumes, in addition to the record 
of the normal development of the mining industry, an 
account of the more sensational temporary effects of 
the War, which were often bewilderingly unexpected 
and contrary. Prices rose and fell in a manner that 
was at the time inexplicable, and in some cases is still 
obscure. The answer may be simple, though not 
obvious at the time ; thus, although cadmium is more 
expensive than tin it was used in solders as a substitute, 
so that tin might be reserved for purposes for which it 
was indispensable. Some of the uses to which cadmium 
was put are stiff unrevealed, and Mr. Siebenthal, the 
author of the chapters on that metal, reports that a 
German firm in 1913 advertised for the purchase of 
unlimited supplies, and refused to answer inquiries ai 
to the purpose for which it was wanted. It waa 
certainly used in Germany during the War as a sub* 
stitute for-tin, but other uses by the belligerents on 
both sides have not yet been revealed. 

The War, by its increased demands for metals, 
helped some brandies of mining, but hampered others; 
thus the unlucky antimony miners of China, who pro-' 
duce the bulk of the workrs supply, suffered both from 
the fall in price of their product and from the rise in 
the price of silver, which added to their working costs* 
In tne case of some metals a fall in prices appeared to 
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encourage production. This anomaly is now explained 
by the feverish prospecting in consequence of the sudden 
increase in the demand. Thus in the zinc fields of 
Oklahoma it is estimated that ten years prospecting 
work was done in two years ; and ore had to be pro¬ 
duced and sold at any cost to repay the expensive 
development work, and thus the mines had to empty 
their reserves during the subsequent slump in prices. 
The anxiety as to the shortage of molybdenum in the 
early part of the War was easily allayed by the United 
States, where it was known to occur in many districts ; 
the chief producer had been Arizona, but the demand 
was satisfied by the output from the colossal deposits 
of fractured granite yielding about o-8 per cent, of 
molybdenite at Bartlett Mountain near Leadville, 
Colorado. 

In spite of the War troubles, many of the American 
mining fields continued their normal progress. Thus 
the goldfields of California, in spite of seventy years of 
production, still have mines working in five of the 
counties along the great Mother Lode; in 19x8 they 
yielded no less than 1,015,509 short tons of gold ore of a 
value of 4,334,061 dollars, or an average of 4-268 dollars 
per ton. The total yield was smaller owing to the War 
conditions and not to the exhaustion of the ore, and 
some of the mines that closed down are expected to 
t reopen when costs become normal. The placer mines 
of California are worked successfully both by hydraulic 
sluicing and dredging, and it would be of interest if 
the yield per cubic yard and costs of working were 
stated. For Alaska these figures are given, showing 
that the dredges are working there at the high cost of 
about 25. 6 d . per cubic yard; the amount fell owing to 
the higher costs. Of the Alaskan placers 574 of them 
were at work during the summer and 153 in the winter; 
but the lode mining is increasing and in 1918 yielded 
29 per cent, of the output. The great Homestake 
Lode of South Dakota, famous for the large scale of 
its operations, has still vast reserves of ore. Between 
1875 and 1918 it has yielded 160 million dollars of 
gold with a profit of 41 million dollars. The output of 
ore in 19x8 was 1,628,000 tons, but the dividends, 
owing to higher costs, fell one and a half million 
dollars. 

The United States still maintains its supremacy in 
copper production, and on opening these volumes it is 
natural to turn at once to the sections which show the 
conditions at the Calumet and Hecla Mines of Lake 
Superior. They work three u lodes/* as they axe called 
to satisfy American mining law. The famous con¬ 
glomerate which was the most remarkable ore from this 
field is nearly exhausted ; the working of the amygda- 
loids is increasing, and the mines obtained 67 million 
pounds of copper during the year 19x8, at a total cost 
of 21-65 cents per lb. The prolific field of Butte, which, 
mainly from one mine, the Anaconda, for years supplied 
60 per cent, of the world's output of copper, has had 
in recent years a less prosperous time owing to the 
competition of large bodies of low-grade ore in the 
south-western States; but the yield from Butte in 
19x8 was still more than 313 million lb. of copper ore 
worth nearly 80 million dollars, in spite of the fall in 
price of the metal from the previous year. An 
specially interesting development announced is the 
reopen^ of the lower levels of the famous Comstock 
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Lode in Nevada. Their dosing thirty years ago by 
floods of superheated water is one of the best known 
and most instructive tragedies in the history of mining. 
The water has now been lowered by electric pumps 
through the Sutro Tunnel, world famous for its evidence 
os to the geology of the Comstock Lode ; and good ore 
has been worked at 2900 ft., and some ore found at the 
depth of 3100 ft. 

Tin remains the one metal in which the United States 
output is practically negligible. In 1918, m spite pf 
the search for tin stimulated by its high price, the 
output amounted only to 69 short tons, mostly yielded 
by the gravels of -Alaska with a little from South, 
Dakota and Carolina. The report on tm is illustrated 
by one of the many interesting maps showing the dis¬ 
tribution of mining through the world ; but this map 
appears to suggest that the Australian output of tin is 
in New South Wales, and the figure should have been 
over Tasmania. 

Amongst the non-metallic materials, the normal 
development has continued the remarkable increase in 
American cement production, which is now nearly all 
of Portland cement. A peat industry has been estab¬ 
lished in recent years; its delay was no doubt due to 
the abundance of coal. The peat deposits of the 
United States are widespread through the north-eastern 
and north-central States from Minnesota to Maine, and 
the oft-expressed belief that peat cannot be formed in 
the tropics is contradicted by the large supplies known 
in Florida and beside the Gulf of Mexico. The bulk 
of the peat in the United States would appear to be a 
result of glacial conditions, and it is attributed to 
accumulation in the lakes, pools, and marshes left by 
the last glaciation. Peat is used mainly in the States 
for the manufacture of bacterial fertilisers, and as litter 
owing to its power of absorbing stable fluids; but in 
1918, owing to the higher price of coal and difficulties 
of transport, it was used as fuel for the first time on an 
important scale in parts of the United States. 

One of the most interesting developments of the non- 
metallic minerals during the War was that of potash. 
The agriculture of the eastern States of America was 
largely dependent on German supplies, and on their 
complete stoppage desperate efforts were made to 
utilise the local sources. It was found, however, that 
potash is not so indispensable as had been thought, 
and the view has since been expressed that the American 
farmers' faith in potash was a delusion inspired by the 
persuasive salesmen of the German Potash Syndicate. 
The urgent supplies of American potash were yielded 
by the Salt Lakes of western Nebraska; but it is 
recognised that they cannot be worked at post-War 
rices. The development of Searles Lake in California 
as been watched in Great Britain with especial 
interest; but the reports up to 1918 are of continued 
disappointments owing to technical and legal diffi¬ 
culties, which, it is said, are at length overcome and 
ultimate success there is anticipated. Some American 
igneous rocks contain huge quantities of potash silicates, 
but it seems doubtful whether they can be worked 
profitably in competition with the German supplies. 
The volume for 1918 enumerates many patents for the 
extraction of potassium irom silicates; but these are 
not now regarded as hopeful, as the fall in price after 
the renewal of supplies from Germany led to a collapse 
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in American production, and the closing of most of the 
potash mines. 

Coal is dealt with at great length for each year, and 
the report condemns what it describes as the utterly 
wasteful methods of American coal mining The 
chapters on petroleum record the intense activity of the 
penod under review, which afterwards had a disastrous 
effect on the American industry The efforts of 1918 
are now ancient In story in the swiftly changing con¬ 
ditions of the mineral oil industry, and it is interesting 
to read the predictions of 1918 with the information of 
six years later It is remarked with' satisfaction that 
the oil yield had been maintained in spite of the 
inherent difficulty of finding new pools, and it is sug¬ 
gested that California, after six years production at its 
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peak, must be prepared for a decline. The great 
success of the year 1918, in consequence of the active 
drilling, was in Texas ; but that achievement was soon 
surpassed by the enormous increase from California, 
which produced a revolution in the American oil trade. 
In the report on 1915-16, confidence was expressed in 
the quick development of the oil shale of Colorado, but 
apparently nothing is said about that material in the 
later volumes, and the American output of shale oil was 
only begun in subsequent years. 

By their wealth of compressed information and by 
the varied interest of the problems elucidated, these 
reports maintain the high standard which has made the 
series one of the chief works of reference in the history 
of the mineral industries of the world. J. W. G. 


Solar Eclipses and the Eclipse of January 14, 1926. 


'"PJIE rarity and striking character of total eclipses 
^ of the sun naturally predisposes astronomers 
to their study. Eclipses have revealed a remarkable 
feature in the movement of the moon, and successive 
observations are year by year increasing our knowledge 
of the sun’s surface and surroundings In the eighteenth 
century Halley, from the study of records of early 
eclipses, inferred a secular acceleration in the moon's 
motion Twenty years ago Cowell confirmed this, and 
discovered a small secular acceleration of the sun’s 
motion. His results have been further verified and 
amplified by Fothenngham. It has been shown by 
Taylor and Jeffreys that these results can be quantita¬ 
tively explained by a slowing of the earth’s rotation 
caused by the friction of the tides in certain shallow 
and constricted seas. 

The observations of eclipses in the earlier part of 
the nineteenth century showed that the corona as well 
as the prominences belonged to the sun itself, and 
that it was not a halo produced in some way by the 
earth’s atmosphere. The eclipse of 1868 led to the 
simultaneous discovery by Janssen and Lockyer of a 
method of observing prominences without an eclipse, 
and was a first stage towards the development of the 
spectro-hehograph. At the eclipse of 1870 Young, 
watching the diminishing crescent of the sun through 
his spectroscope, observed the reversal of the dark 
lines of the spectrum at the moment the eclipse 
became total. The existence of a green line in the 
spectrum of the corona near the iron line 1474K was 
also discovered. In course of time it was found that 
this line could not be attributed to any known element, 
and the name coronium was given to the substance 
from which it emanated. 

Since this time the most important observations at 
eclipses have been made by photography. They have 
confirmed the fact, already shown by drawings, tnat 
the form of the corona changes in sympathy with the 
well-known cycle of the sun’s activity shown by spots 
and prominences But the main purpose of modern 
eclipse observations has been the elucidation by means 
of the spectroscope of the nature of the sun’s surface 
and of the corona. One important exception is the 
verification of the bending of a star’s light in passing 
through the sun’s gravitational field, predicted by 
Einstein. British observers, taking advantage of the 
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neighbourhood of seven bright stars in the eclipse of 
1919, found that these stars showed, severally, dis¬ 
placements in accordance with the generalised theory 
of relativity. The result w T as confirmed in a more 
statistical manner by the American astronomers at 
the eclipse of 1922. 

A great advance in the study of the constitution of 
the sun’s surface as revealed at the instant at which 
the eclipse becomes total was made by Lockycr and 
Fowler in 1893. They found that the “flash” 
spectrum, as it is called, was not a mere reversal of 
the solar spectrum, but that many lines were “ en¬ 
hanced ” in brightness, corresponding to differences 
found in the laboratory between spectra of the same 
substance obtained from an arc and from a spark. 
They amplified this by observations at the eclipse of 
1898, and the .striking differences between the “ flash ” 
spectrum and the permanent spectrum have been 
verified over a greater range of spectrum and in more 
detail at subsequent eclipses These differences are 
now known to arise from ionisation of the elements, 
and Saha has shown what light they throw on the 
pressure and temperature at different levels above the 
sun’s photosphere. In this connexion, the accurate 
determination of the heights above the photosphere 
which different elements attain is of importance. 
These heights have been determined from the lengths 
of the arcs of the “ flash ” spectra obtained by the 
use of an objective prism, but further research is 
needed. 

These partially solved problems, combined with the 
desire to witness a very striking phenomenon, attracted 
a large number of astronomers from different countries 
to observe the eclipse of January 14, 1926. The 
track ran from the east coast of Africa across Sumatra 
to the Philippines (Fig. 1), and the maximum duration 
of the total phase was a little more than four minutes. 
An Italian expedition, under Dr. Horn d* Arturo, went 
to Somaliland. The British, French, German, Dutch, 
Australian, and several American expeditions chose 
sites in Sumatra, generally near Benkulen on the west 
coast, or the more readily accessible Palembang on 
the east coast. The telegraphic reports show different 
degrees of good fortune in the weather. The distribu¬ 
tion of observers ensured good photographs of the 
corona. This is satisfactory, as in view of the relation? 
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ship between the form of the corona and the phase of 
the solar cycle it is desirable that such photographs 
should be secured at all the rare opportunities furnished 
by eclipses. It would seem that cirrus cloud has 
probably interfered with the further verification of the 
Einstein deflexion of light. To some this observation 
may appear a work of supererogation, but as an 
experimental problem it is very attractive, as by the 
photography of a field of stars a few degrees from the 
sun as well as that of the eclipsed sun, the agreement 
with theory can be more closely verified 
The British expedition near Benkulen was fortunate 
in weather and rarried out its programme completely, 
but it is impossible as yet to say what results were 
obtained The observers attempted to obtain spectra 
of the “ flash ” and the corona so far as possible in 
the infra-red and ultra-violet parts of the spectrum, 
where further exploration is required. One of their ( 


grant could be applied foil from the Government 
Grant Committee of the Royal Society When this 
was assured they had to decide upon the most suitable 
site in consultation with the Meteorological Office and 
the Admiralty. Their next task was to settle m detail 
the programme of observations, and to set about 
set unng the best available instruments. They obtained 
a number of ccclostats from the Eclipse Committee, 
and borrowed other instruments from all sources 
The Edinburgh Observatory lent a 4-inch lens of 
40-ft focus, formerly used by Dr, Copeland with a 
long iron trellis-work tube which could be taken to 
pieces and put together on the spot The Royal Irish 
Academy lent a 4-inch lens of 20-ft focus, and for a " 
tube they adapted one made in sections and used by 
Greenwich observers in 1919. The Solar Physics 
Observatory at Cambridge lent two spectroscopes (one 
( flint and one quartz) given to the Observatory by 



aims was to obtain the relative intensity of different 
lines of the spectrum of the chromosphere. In 
particular they wished to compare the intensities of 
two calcium lines in the extreme infra-red with H and 
K f as Prof. E. A. Milne had pointed out th$ special 
value of this observation in the determination of the 
degree of ionisation near the sun's surface. Photo¬ 
graphs of the corona and of its spectrum, and the 
precise determination of the beginning and end of 
totality from the appearance of the “flash” lines, 
were also included in their programme. 

To show what is involved in the observation of an 
eclipse, a more detailed account may be given of the 
British Expedition. In 1914 the Joint Permanent 
Eclipse Committee of the Royal and Royal Astro¬ 
nomical Societies decided that an expedition should 
if possible be sent to observe the eclipse of January 
14 last, and it also prescribed the general lines of the 
research to be carried out. The Committee invited 
two of its number, Col. Stratton and Mr. Davidson, 
to undertake the task. These gentlemen had then 
to frame provisional estimates of the cost, so that a 
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Col Hills and used in several previous eclipses. In 
addition several prisms and speculum mirrors were 
collected Other instruments, including a cinemato¬ 
graph, were bought by Mr. Barton, who arranged to 
go with the expedition as a volunteer to determine 
the precise instants of the commencements and end 
of totality. A wireless installation was kindly lent 
by Messrs. Burndept, Ltd , for the reception of time 
signals, and a recording chronometer by M. Dittisheim. 
The various instruments were then set up and got 
into approximate adjustment. Clocks were cleaned 
and repaired, mirrors silvered, and photographic 
plates and chemicals obtained. Observing huts of 
light wooden frames covered by waterproof canvas 
were constructed, the instruments and baggage were 
carefully packed and despatched to Liverpool for 
conveyance to Sumatra, the Blue Funnel Line kindly 
accepting this four tons as passengers luggage without 
extra charge. 

The three observers sailed from Liverpool on 
November 7, and reached Benkulen, via Singapore 
and Palembemg, safely with their instruments on 
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December 14, just a month before the eclipse* They 
thus had sufficient, but not too much, time to get 
their instruments erected and adjusted. They were 
joined later by Dr. Aston and Col. J. Waley Cohen, 
who combined a view of the eclipse with service to 
the party in the manipulation of their half-dozen 
instruments during the four minutes of totality. 
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After the eclipse the plates must be developed, brought 
home and measured before the value of the results of 
half a year’s work can be assessed. The observation 
of eclipses is expensive in time and money. The 
return on the outlay has been hitherto highly satis¬ 
factory, and we may expect that equal success will 
attend the latest expedition. F. W. D. 
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Mr Alfred Bell. 

M R, ALFRED BELL, who di^d at Ipswich on 
December 7, 1925, was born in the parish of St. 
Marylebone on June 28, 1835 During his long life of 
more than ninety years, he had been brought into contact 
with a long succession of geologists, and he was person¬ 
ally known to Murchison, Sedgwick, Lyell, Owen and 
many others Ills interest in science was awakened 
in early years by reading illustrated popular literature, 
and he became a collector, with his brother Robert, a 
year or two older than himself, at the age of about 
eleven years Robert, who also specialised in con- 
chology, was a well-known authority on this subject 
Alfred, whose interests were at first more general, 
obtained specimens in any way he could, partly from 
sailors returning from abroad, and among his personal 
efforts may be mentioned the collection of fossils he 
made from the cuttings of the Great Northern Railway, 
then in process of construction out of London. 

Largely a self-taught geologist, Alfred Bell’s education 
in the science began with a course of lectures he attended 
at a Working Men’s Institute By 1868 he had made 
sufficient progress to publish, in conjunction with his 
brother Robert, an account of the Mollusca of the Red 
Crag; and, somewhat later, another paper which 
resulted in making the acquaintance of Searles V 
Wood, who was then making preparations for a 
supplement to his “ frag Mollusca" Robert died 
in 1888, and Allred continued the work begun by 
his brother, with Prof. Kendall, on the newly 
discovered Pliocene beds of St Erth, Cornwall. To 
the end of his life he worked specially at the East 
Anglian Crag, of which he had a remarkable knowledge. 
He visited all the important Pliocene deposits of Great 
Britain, Ireland and the Isle of Man, and he had some 
personal knowledge of those of Holland, Belgium and 
the Rhine Valley, His judgment on the specific 
differences of molluscan shells was regaided as particu¬ 
larly good, and a long list of papers on this group stands 
to his credit. 

Alfred Bell was not one of the favourites of fortune, 
and he was obliged to make his living in commercial 
life, partly in the employment of others, but for a time 
as a professional collector and dealer. In the later 
years of his life he became the friend of Mr. F. W. 
Harmer, to whom he made prolonged visits, taking the 
greatest interest in Harmer’s monograph on Pliocene 
Mollusca, the preparation of which was facilitated by 
the opportunities given by the visits for discussion and 
criticism. After Harmer’s death, in April 1923, Bell 
retired to Ipswich, where he worked indefatigably until 
a few days before his death. His last paper, referring 
to the shells of the Isle of Man, was in the press when 
he died. 

Without any special educational advantages, Bell 
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acquired a wide knowledge, not only of his own subject, 
but also of others, such as archaeology and history. He 
was of a genial temperament, possessing a considerable 
fund of quiet humour, and his characteristic optimism 
did not desert him even in his dosing years, when the 
disabilities of old age fell heavily on him. Ilis friends 
speak of him with affectionate regard. 

___ G. Maynard. 


Rev. George Henslow. 

The Rev. Prof. George Henslow passed away at 
Bournemouth on December 30 last, 111 his ninety-first 
year He was the younger son of Rev John Stevens 
Henslow, professor of botany in the University of 
Cambridge, and afterwards Rector of Hitcham, in 
Suffolk ; Ins mother was Harriet, a sister of the Rev. 
Leonard Jenyns, better known as Blomefield, a west 
country naturalist. 

George Henslow was born at Cambridge on March 23, 
1835, received his education at Sawston Parsonage, 
six miles to the south of Cambridge, then at the 
Grammar School of Bury St. Edmunds, and m 1854 
became a scholar of Christ’s College, Cambridge. He 
gained a first class in the Natural Science Tripos, and 
second class in divinity and mathematics. After 
graduating in 1858, he was ordained, and became 
curate of Steyning, Sussex, in 1861 receiving the 
appointment of headmaster of Hampton Lucy Grammar 
School, and four years later a similar post in London. 
In 1886 he became lecturer on botany to St. Bartho¬ 
lomew’s Hospital Medical School until 1890, lecturing 
at other institutions also. He was a popular lecturer 
at the Royal Horticultural Society for many years ; 
he had a good resonant voice, his method was attractive, 
his delivery clear and plain, and in the days before 
lantern-slides were common, at the right moment he 
would display a specimen or a drawing to his audience. 

Henslow’s pen was busy upon botanical subjects, 
largely in a popular sense, on evolution, the fertilisation 
of plants, Bible plants, the origin of flowers, and the 
like. Some years before his death, he gave to the 
Linnean Society eleven volumes of reprinted papers 
and three volumes on Darwinian subjects. He was 
elected a fellow of this Society on March 17,1864, and 
at the time of his death was the senior fellow but two. 
He was twice married, his second wife surviving, but 
left no family. 


We regret to announce the following deaths: 

Mr. R. A F. Murray, a pioneer of the Geological 
Survey of Australia and Government Geologist from 
1881 until 1897, aged seventy-nine years. 

Prof. W. H. Warren, Chains professor of engineering 
and president of the Professorial Board in the Univer¬ 
sity of Sydney, and twice president of the Royal 
Society of New South Wales, aged seventy-three years. 
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News and Views. 


The National Institute of Industrial Psychology 
announced last week that in response to its appeal 
for funds, issued by Earl Balfour, an anonymous gift 
of I 0 ,ooo/. had been received. Although the first list 
Of donations has not yet been published, it is known 
that a thousand guineas have been contributed by 
Messrs Debenham's and a hundred guineas by the 
National Union of Railwayman The Institute was 
established for promoting the study of the human 
factor in industry and commerce, and applying the 
results of such study in practice Its investigations 
include the study of the best methods of work, 
especially the elimination of unnecessary movement, 
the most advantageous distribution of periods of rest 
and work, and the reduction of monotony Suitable 
methods are devised for securing more efficient and 
scientific selection of workers, and better guidance of 
adolescents when choosing their life's work Five 
years have now passed since the Institute was 
founded, and investigations have been earned out 
in twenty-six different industries Almost mvanably 
the resulting improvements in working conditions 
and methods have led to increased output accom¬ 
panied by reduced fatigue, and some indication of 
the encouraging support and assistance given by 
both labour and employers is shown by the donors 
mentioned above When work for private firms is 
undertaken, they are required to pay to the Institute 
a sum covering the expenses of the work, but, as with 
every other application of science, an enormous 
amount of preliminary research is essential before 
the results can be put into practice The appeal for 
100,000/. has been issued to form an endowment 
fund to allow of such research, and to equip a satis¬ 
factory laboratory and technical library 

Before the end of the year it is expected that 
radio communication will be established between all 
the principal dominions of the British Empire The 
stations at Bodmin m Cornwall and at Bridgwater 
in Somerset, which are on the Marconi short-wave 
beam system, are practically completed, all the masts 
being erected and nearly all the radio apparatus is 
installed The engineers are only waiting for the 
conclusion of the tests at Chelmsford on the trans¬ 
mitters and receivers before starting operation The 
Bodmin station is the transmitting station with 
Canada and South Africa, and the Bridgwater station 
is the receiving station for these services. Each 
station has ten masts, five for each dominion. The 
design of the masts is identical at each station. A 
row of five is erected at right angles to the direction 
at which signals are received or emitted. The masts 
are 277 feet high and 650 feet apart. Each mast has 
a cross arm at the top measuring 90 feet. There axe 
two parallel steel cables, separated by a distance 
dependent on the wave-length used and running on 
each side of the masts from the first to the last, a 
distance of about 3000 feet. Internal combustion 
engines ate used to drive the alternators, and the 
various requisite voltages are obtained by motor 
generators. The valves are of the oil cooled type 
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and are mounted in a separate room adjacent to the 
power house. Owing to the high frequencies em¬ 
ployed, the feeders to the aerials are made of copper 
tubes. Both stations are connected with the London 
General Post Office, and the transmitting station is 
operated from London by “ distant control." The 
incoming messages are automatically relayed to 
London. Both outgoing and incoming messages will 
be received at the same table in the telegraph office, 
thus giving true duplex working and complete central 
control over the traffic. Similar stations are being 
erected at Grimsby and Skegness for communication 
with Poona m India and Melbourne in Australia. 
At the present time Marconi's Wireless Telegraph 
Co., Ltd., has in hand seventeen short-wave trans¬ 
mitting stations 

A paper entitled " Recent Forestry Development" 
was read by Mr W L Taylor before the Surveyors* 
Institution on January 11 Mr Taylor is a member 
of the staff of the Forestry Commission and his 
paper, perhaps naturally, presents the views of that 
Department of the progress made m afforestation in 
Great Britain since the passing of the Forestry Bill 
in iq 19 and the inauguration of the Forestry Com¬ 
mission That considerable progress has been made 
is undeniable, but professional opinion in Great Britain 
cannot be termed unanimous as to the wisdom of 
some of the activities of the Commissioners During 
the six years some 52,279 acres of conifers and 2254 
acres of hardwoods have been afforested by the 
Commissioners In addition, as a result of grants in 
aid made by the Commission, a further 49,695 acres 
have either been planted, or the area prepared for 
planting, by public bodies or private individuals. 
Mr Taylor states that some bad planting seasons 
have been experienced during the period, but is silent 
on the important subject of failures experienced 
The remarkable afforestation work proceeding on the 
catchment areas of some of the big city water schemes 
such as Thirlmere, Derwent Valley, Vyrnwy, etc., 
is rightly highly commended Up to date, the 
Commissioners have acquired 243,280 acres of land, 
of which 165,400 acres are considered to be plan table 
The land appears to have been acquired at reasonable 
rates One or two notable gifts of land have been 
made by pnvate individuals, and the Crown Woods, 
Forest of Dean, New Forest, etc , have now been 
placed under the Commission The scheme for the 
establishment of forest workers’ holdings, inaugurated 
in 1924, should have great possibilities before it if 
correctly worked 

For some time past, the monthly journal Roads 
and Road Construction has been urging the necessity 
for organised research on road-construction, and m 
the January issue the question is returned to and it 
is pointed out, among other things, that research 
conducted under government auspices need in no 
way clash with that undertaken m private labora¬ 
tories. ' The great problem is stated to be that of 
making a road capable of carrying the ever-increasing 
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bulk of traffic and axle-weight, without having to lay 
down a road-crust so massive that the expense would 
be prohibitive. Although rural roads in Great Britain 
are not above suspicion, those in the United States 
appear to be worse , no less than 85 per cent, of them, 
it is stated, are nothing more than tracks and are 
impassable for several months in the year Very 
satisfactory results have recently been obtained tn 
North Carolina, where the sands extend for hundreds 
of miles along the coast, by mixing 93 per cent, of 
sand with 7 per cent of bitumen, and the view is 
expressed that much more sand should be used for 
road-construction m Great Britain. To the same 
issue Dr P. E Spielmann contributes an article in 
which he deplores the paucity of research-work on 
road-construction Apart from the routine-testing 
of materials, the National Physical Laboratory has 
shelved its research work on behalf of the Ministry 
of Transport, and the various incorporated bodies 
having interests in this direction appear to be equally 
passive Attention is directed to the plan of the 
Worshipful Company of Paviors to create a Maybury 
chair of highway engineering, tenable in the Univer¬ 
sity of London, and the hope is expressed that re¬ 
search problems of basic importance will be under¬ 
taken by some government organisation appointed 
for the purpose 

The report of the accountants appointed by the 
Board of Trade to inquire into the costs of production 
and financial results of the shale industry (as earned 
oti by the undertakings associated with Scottish 
Oils, Ltd.) lor the six months ending September 30, 
1925, has recently appeared, and it makes very 
gloomy read mg. The inquiry was held at a time 
when the industry was not only suffering severe 
economic depression, but also was harassed by acute 
labour troubles, the culmination of a long and critical 
period of commercial stress As a result of the audit, 
the accountants find that there has been a net loss on 
the shale oil operations of the companies concerned 
of 77,822/, (for the six months in question), without 
allowing for plant and works depreciation , if the 
latter are included, the figure reaches 177,519/ The 
accounts for the same period, after allowing for 
income and expenditure apart from shale oil opera¬ 
tions, and before making any provision for deprecia¬ 
tion, show a loss of 57,776/. Thus the position of the 
mdustry is really quite as critical as has been evident 
from reports in the daily press, and it is not sur¬ 
prising, therefore, to find that the accountants pro¬ 
pose that those works showing the heaviest loss per 
unit of output should be closed down If this policy 
is earned out, it will result in the cessation of opera¬ 
tions m the Tarbrax Crude Oil Works and Mines, the 
Dalmeny Crude Oil Works and Ingliston Mine, the 
Broxburn Crude Oil Works with the Broxburn and 
Newliston Mines, and the Broxburn Refinery. This 
would mean that the remain mg mines would pre¬ 
sumably supply shale to be treated principally at the 
well-known Oakbank and Pumpherston refineries. 
There are many contributing factors to this decline 
of the Scottish shale industry, chief of which is un- 
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doubtedly the competition which has to bo laced with 
regard to products from natural petroleum, and so 
long as the markets are swamped with such products 
at existing prices, so long will the oil shale industry 
remain at a disadvantage, both from the point 
of view of contemporary economics and of future 
development 

The Russian Society for the Study of the Urals, 
Siberia and the Far East is publishing, in conjunction 
with the All-Russian Central Executive Committee 
for Assistance to Northern Tribes, a new periodical, 
North Asia, devoted to the study of the northern 
Asiatic territories of Russia The journal has the 
support of the Chief Department of Scientific Institu¬ 
tions (Glavnauka) and is edited by V Vilensky- 
Sibenakov The editorial staff includes a number 
of well-known authorities in various departments of 
science, economics and history. The main object of 
the new journal is the investigation of the economic 
problems of Siberia and the amelioration of the posi¬ 
tion of its native tribes The four numbers of North 
Asia already issued contain a series of articles dealing 
with the natural resources of the country, its trade 
and industries, and a prominent place is given to 
sociological and ethnographical questions There are 
also a number of papers on the geography, geology 
and history of various parts of the country Apart 
from the original articles, the journal contains reviews 
of reports presented to the Society, bibliographical 
notices, and the texts of administrative and legis¬ 
lative Acts concerning northern Asia. All the 
articles are written in Russian and are not provided 
with summaries in a foreign language, only the title 
of the journal and the table of contents being trans¬ 
lated into English. 

Since the Belgian physicist Plateau, nearly a 
hundred years ago, devised a stroboscopic apparatus 
for the study of the vibrations of plates, many modi¬ 
fications of his type of apparatus have been used in 
practice They can be divided into two classes In 
one class the moving object is only seen when it is 
passing through one phase of its motion In the 
other, it is only illuminated when passing through one 
phase In La Nature for December 19, a description 
is given of an apparatus of the latter class called the 
“ stroborama," invented by L and A. S6guin. The 
great advantage of this apparatus is that it can be 
used m broad daylight, and so it should prove useful in 
studying the working of the various parts of the 
machines running in a factory. In a textile workshop, 
for example, the tension of the threads as well as the 
running of the reels can be examined The electric 
power taken by the device is about 1 5 kilowatts. 
Neon tubes of great illuminating power are used. By 
means of a rectifier, a transformer and condensers, 
the tubes flash with great brilliance at periodic intervals 
adjusted to the period of the rotating or vibrating 
apparatus which is being examined The accuracy 
with which the running of machines can be studied by 
the stroborama was demonstrated by the following 
experiment. Two scratches at a distance of 1 mm. 
apart were made on a disc. It was then rotated 
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rapidly so that the scratches moved at a speed of ioo 
metres a second. When examined by the stroborama 
the scratches moving at this speed were plainly 
visible 

Prof. P, F Kendall, emeritus professor of geology 
in the University of Leeds, and Mr T Sheppard, 
of the Municipal Museums, Hull, have been elected 
honorary life members of the Yorkshire Conchological 
Society. 

It is announced in Science that Dr Harris J Ryan, 
professor of electrical engineering at Stanford Uni¬ 
versity, California, has been awarded the Edison 
medal for the year 1925 by the Edison medal com¬ 
mittee of the American Institute of Electrical 
Engineers " for his contributions to the science and 
the art of high-tension transmission of power " 

The Gold Medal of the Roval Astronomical Society 
has been awarded to Prof Albert Einstein, for his 
relativity theory of gravitation. Prof Einstein's 
name is widely known, even beyond scientific circles, 
through the theory of relativity originated by him in 
1905 and generalised ten years later Last year he 
was the recipient of the Copley Medal of the Royal 
Society 

The New York correspondent of the Times states 
that Mr Daniel Guggenheim is establishing a fund 
of 500,000/ to assist aeronautics until the freight 
and passenger carrying services of the United States 
are self-supporting The fund is for the promotion 
of teaching and research in aeronautics and for the 
development of commercial aircraft, and the trustees 
are empowered to expend the whole in ten years 

The Dominion Museum, Wellington, N Z , has 
long been dangerously crowded From the latest 
reports of the Director we learn that a large part of 
the Maori collections has been provisionally removed 
for exhibition to another building, and that the 
Government has decided to allocate the sum of 
75,000/ towards the cost of a new building, provided 
that an equal sum is contributed by the public. 

At the meeting of the London Mathematical 
Society on Thursday, March 11, at 5 pm, in 
the rooms of the Royal Astronomical Society in 
Burlington House, Mr R H. Fowler will give a 
lecture on " Atom-Mechanics " Members of other 
societies will be welcome as guests. It is hoped that 
Prof. A. Sommerfeld, of Munich, honorary member 
of the Society, will be present and speak after the 
lecture. 

According to a recent issue of The Publishers' 
Circular 1 a total of 13,202 new books and editions 
were issued in Great Britain during the year 1925. 
The number of new books was 9977. The corre¬ 
sponding totals for 1914 were 11*537 and 8863. 
Grouping the publications according to subject, the 
totals for the past year appear in the following 
order: (t) Fiction, (2) juvenile, (3) religion, {4) 
sociology, (5) poetry, {6) biography, (7) science, (8) 
technology. The order for 1914 was: (1) Fiction, 
(a) rehgio«{ (3) science, (4) sociology, (5) technology. 
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It is stated m Bull, No. so of the U S S,R. Society of 
Cultural Relations that Prof. Elie Ivanov, well known 
for his numerous investigations on hybridisation by 
means of artificial insemination, is proceeding to 
French Guinea with the object of carrying out a 
senes of expenments on the crossing of the humap 
species with anthropoid apes at the station of the 
Pasteur Institute. Cross-breeding will first be 
attempted between the chimpanzee and orang¬ 
outang, and the baboon and gorilla The human 
expenments will be conducted on representatives of 
some of the primitive African tribes. 

The Society for the Provision of Birth Control 
Climes has issued its annual report for 1924-25. 
The major part, of the Society's work is conducted 
through the Walworth Women's Welfare Centre, 
where 2069 new cases were dealt with during the 
year From some of the cases quoted it can scarcely 
be doubted that such clinics under wise control serve 
a useful purpose An important principle laid down 
by the Society is that every patient must be seen by 
a member of the medical staff, which is composed of 
medical women We think that wherever practicable 
the staff should be married women The Society 
depends entirely upon voluntary contributions, apart 
from a small nominal fee paid by patients 

A c on kerf noe was held by the Society for Ex¬ 
perimental Biology at University College on January 
7 and 8 At the morning session a general discussion 
was held upon respiratory pigments found in both 
plant and animal tissues, which was closed by Prof 
J Barcroft, who summed up the present position of 
the problem In the afternoon papers were pre¬ 
sented on the nature of protoplasmic surfaces on 
anueboid movement, on the hydrogen ion concen¬ 
tration and oxidation potential within cells, and on 
the occurrence of nuclear materials in certain plants 
devoid of differentiated nucleus A large number of 
exhibits were shown during the tea interval The 
final session included papers on the physiological 
adaptation of abyssal Cephalopoda , 011 inheritance 
in Limncea stagnahs , on structural growth in Gam~ 
mams chevreuxi , and on the relation of the effect of 
temperature on movement of the tail in tadpoles to 
its effect upon chemical reactions At the end of the 
conference members of the society expressed their 
thanks to their hosts, particularly to Prof. D M S. 
Watson and Prof. J P Hill 

Comments by O. Hahn and L Meitner on the 
experiments described by Dr. A Gaschler on increas¬ 
ing the yield of uranium X from uranium by artificial 
means were referred tom Nature of December 5,1925, 
p. 827. Dr. Gaschler now writes to say that it is 
incorrect to state that he undertook experiments at 
the A.E.G. on the transmutation of uranium into 
uranium X with high-tension currents. He also states 
that accurate experiments could not be carried out 
at the Kaiser Wilhelm Institut fiir Chepiie in Berlin- 
Dahlein on account of lack of facilities Most of* Dr. 
Gaschler's work has been carried out m private 
laboratories. 
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We have received from Messrs Negretti and Zambra 
the ” Easy Setter ” Thermometer Case It consists 
of a clinical thermometer case of the usual type with 
a screw-on cap and provided with two short arms 
placed at right angles to the mam part of the stem 
just below the cap One arm is fixed to the stem, while 
the other is covered by a loose cylinder, so that by 
holding this arm between the thumb and forefinger 
the whole case can be made to rotate on this arm as 
axis. The fixed arm is milled to give purchase to the 
thumb and forefinger of the opposite hand in spinning 
the case. The principle is that of the centrifuge The 
thermometer is placed in its case with the bulb down¬ 
wards, the cap screwed on, and the instrument spun, 
when the mercury falls towards the bulb The 
necessity of shaking the thermometer is thus obviated 

An article appears in the Fortnightly Review for 
December, by J B C Kershaw, on the domestic 
smoke problem Data are available which show that 
the burning of coal in open grates contributes very 
largely to the haze of smoke which hangs over large 
towns The use of gas coke and anthracite in closed 
stoves and of coal gas for heating has solved part of 
the domestic smoke problem, but the use of smokeless 
fuels in the open grate is essential before houses can 
be run without the production of any smoke whatever 
We have also received a copy of the sixth report of 
the Smoke Abatement League of Great Britain, con¬ 
taining accounts of the annual meeting, smoke abate¬ 
ment exhibition, "smoke weeks,” exhibits, lectures, 


literature, etc. The work of the League is fostered 
by local authorities, but the report indicates that it is 
hampered by lack of means. 

Among the announcements by the Cambridge Uni¬ 
versity Press of forthcoming books are "Clouds and 
Weather Phenomena,” by C, J. P, Cave, the aim of 
which is the explanation of clouds, rainbows, mirages, 
the colours of the sky, and other atmospheric pheno¬ 
mena, and part 4 of "Ticks,” which work is by Prof, 
G H. F. Nuttall and others. The new part is by Dr. 
L E Robinson and deals with the genus Amblyomma. 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned:—A 
junior assistant in the physics department of the 
National Physical Laboratory, Teddington — The 
Director (February 1) Three technical assistants 
in the Torpedoes and Mining Department of the 
Admiralty — The Secretary of the Admiralty (C.E. 
Branch), Whitehall, S W 1 (February 5) A junior 
scientific assistant in the Ignition and Electrical 
Department of the Royal Aircraft Establishment to 
assist m research in connexion with aircraft appliances 
—The Superintendent, Royal Aircraft Establishment, 
South Famborough, Hants (February 13, quoting 
A. 78). The Wilson Philological lectureship for 
1926-27 in the University of Bombay—The Registrar, 
the University, Bombay (March 10). An assistant 
physicist to the Linen Industry Research Association, 
Lambeg, Co. Antrim—The Secretary. 


Our Astronomical Column. 


The New Cosmogony. —An interesting article by 
Dr. J H Jeans on ” The New Outlook in Cosmogony ” 
appears m the December number of The Nineteenth 
Century ” We now get the best picture of the 
universe,” he says, ” by thinking of it as consisting 
of a number of sub-universes, detached from one 
another like islands in an ocean ” Our own star- 
system is one such universe—” a very big island 
indeed, with the sun not far from its centre.” 

Space is not infinite, so that there are a finite 
number of sub-universes. As a guess we may suppose 
that the most remote bodies of all m our universe 
are at four million light-years from us. The Andro¬ 
meda nebula and the star cluster N.GjC. 6822, the 
most remote bodies the distances of which are yet 
known, appear to be about one million light-years 
away. The history of this universe is investigated 
in terms of the energy changes which we deduce 
must occur from the fact that the stars radiate more 
energy than they receive. All possible sources of 
their energy so far suggested have proved to be 
altogether inadequate except that arising from the 
annihilation of mass. According to the theory of 
relativity, loss of energy must entail loss of mass, 
and if we suppose the mass lost to be the actual 
” material ” mass of the atoms—the so-called M rest- 
mass "—then there is a sufficient store to account 
tor stellar radiation over the periods indicated by 
geological and other evidence 

The life of a star on this hypothesis can be calcu¬ 
lated, and comes out to about 200 million million 
years. The sun has at present lived about seven 
million million years, so that the greater part of its 
hfe has yet to come, although as regards magnificence 
it has been and will be continuously on the wane. 
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The great length of stellar life now contemplated 
makes it possible that many solar systems such as 
ours have been formed in the past by the close 
approach of two stars, although, even now, " a small 
proportion only of the stars in the sky are likely to be 
surrounded by families of planets and so to form 
possible abodes of hfe ” Dr Jeans sees no prospect 
of a utilitarian application of the conversion of mass 
-into energy. ” So far as can at present be seen, this 
dream is not destined to be fulfilled.” 

The Brightness ok Saturn's Ring — B. Fessen- 
koff of the Astrophysical Institution, Moscow, 
describes in Astr, Nachr. t No. 5408, some interesting 
comparisons of the brightness of Saturn's ring as 
compared with the centre of the disc ; the observa¬ 
tions were made by him and Mr. Vsechsviatsky, 
using a Roscnberg-surface-photometer on the 7-mch 
refractor of the Koutchino Observatory. 

A square 5' in the side at the centre of the disc was 
compared with an equal square at each ansa of the 
ring. The result of comparisons on five nights in 
June last is that the centre is brighter than the 
western ansa by 0*414 to 0104 magnitudes, and 
than the eastern ansa by 0*317 + 0*0057 magnitudes. 
The difference of 0*1 mag. between west and east 
was clearly shown, but can scarcely be permanent* 
The above differences do not directly apply to 
albedo, since the centre of the disc is vertically 
illuminated by the sun, while the illumination of the 
ring is very oblique. Moreover, the measures were 
apparently made on the outer ring A, which is wnty 
known to be considerably less bright than the onto? 
part of ring B. Thus the albedo of the latter pro¬ 
bably exceeds that of the disc, a "result that has been 
obtained from earlier measures. ' V 
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Research Items. 


Identification by Recognition —In a pamphlet 
called "Mistaken Identity" (London: Longmans, 
Green and Co,, 1925, 6d t net), Mr Clifford Sully 
discusses the psychology of recognition A recent 
famous case has demonstrated only too clearly that 
to identify a person as a particular person is neither 
an easy nor a trustworthy process Because we so 
frequently in ordinary life see people in their usual 
setting, we fail to realise how little we actually 
observe at the moment, as against the amount we 
bring to bear from memories of previous occasions 
Perception and accurate observation are not the 
simple processes they are rashly assumed to be, 
nor can honesty of purpose guarantee accuracy of 
observation. Reference to any text-book of psycho¬ 
logy will give the reader evidence of the complicated 
and personal nature of ordinary perceptions, and this 
can be easily demonstrated by studying some of the 
well-known illusions If errors are frequently made 
when the mind is critical and unperturbed, how 
much more likely are they to be made when emotion 
forms the background, which would naturally be the 
case in connexion with police trials. Complicate the 
problem still further with the effect of the news¬ 
papers on witnesses, and we have a state of affairs 
when the probability of unbiassed judgment is ex¬ 
ceedingly low. No experimental psychologist would 
accept evidence given under such conditions, and yet 
it forms no insignificant part of police court evidence. 
Nor is a feeling of certainty any proof of the truth 
of the judgment. The author pleads that more 
attention should be paid to the psychology of human 
testimony. 


The " Archaic Culture ” of Mexico —The 
sensational claims made for the antiquity of the 
relics of human occupation discovered beneath the 
lava flow in Mexico Valley give an added importance 
to the very careful investigations which were carried 
out there by Mr. A. L Kroeber in the spring of 1924. 
A descriptive analysis of his results have now been 
published in Pt, 7 of vol. 17 of the California Uni¬ 
versity Publications in American Archceology and 
Ethnology The archaic culture first began to be 
recognised as such m 1911 or 1912. A particular 
phase of it is the so-called sub-Pedregalense—a culture 
found beneath the lava flow or pedregal of San Angel 
This is a sheet of lava of about twenty sq. km. or 
more in Mexico Valley which issued from the peak of 
Ixtle, covenng earlter Pliocene or Miocene andesitic 
flows In parts excavated on this occasion, the 
Cultural deposits extended to a depth of so much as 
3 metres below the lava flow. Careful comparison of 
material from this and other archaic sites, based 
chiefly on the pottery, have made it possible to work 
out a culture sequence which falls into four periods ; 
but the absolute age cannot yet be fixed. In the 
geological sense the lava flow is quite recent Cultur¬ 
ally the archaic period is characterised by maize 
agriculture ; but cotton may not have been in use, 
as spinning appears to have been undeveloped. All 
the important traits of the culture are found in more 
developed form in the Teotihuacan culture. While 
it includes the general objective features of Mexican 
reUgioh, it precedes the individualisation of specific 
deities* tfymools and acts of this religion. It has no 
specific features characteristic of any other area, 
such as the Pueblo* from which indeed it is definitely 
marke4 oft by the occurrence of pyramid and step 
structures as well as other features. 


MARQtfsaAN Music,—^Mr. E. S. Craighill Handy and 
&s Janc Lathrop Winne hive published m Bull. 17 * 


Miss JaacLathrop Winne hive publisl 
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Bernice P. Bishop Museum of Honolulu a study of 
the native music of the Marquesas Islands based upon 
material acquired by the former when a member of the 
Bayard Dominick Expedition of 1920-21 In the olden 
days, chanting accompanied practically every activity 
of life among the Marquesans and formed the central 
feature in most ntes and festivities Twenty-five 
different types of chants for use on different occasions 
were collected on Hivaoa alone Although solo singing 
was in use it was choral singing that was distinctive 
of their music. When a song was required for a 
particular occasion, the head of a family hired an adept 
who composed words and music A chorus was then/ 
assembled and instructed, a special house being built 
for the accommodation of the singers while instruction 
was proceeding if the song was a tapu chant The 
type of chant determined the nature of the chorus, 1 e. 
whether of young girls, mixed voices, men or old men 
Three types of voices in each sex were recognised, and 
each song had an established voice or register For 
instrumental accompaniment, drums of wood and 
shark skm, bamboo mouth flutes and small resonant 
sticks were employed The songs themselves were 
recreational, eulogistic or religious, while the natives 
themselves divided them into tapu (those with a 
serious purpose in view) and non-tapu (old songs 
which had served their purpose and were chanted for 
amusement, or those which were purely recreational). 

Irrigation in India. —The Public Works Branch 
of the Department of Industries and Labour of the 
Government of India has published the Triennial 
Review of Irrigation in India for the period 1921-1924, 
from which it is to be gathered that the average area 
irrigated annually m British India by Government 
works of all classes during the trienmum was 27^ 
million acres, as compared with 26} million acres, 
the average of the previous trienmum In general, 
the results obtained have been as good as, or better 
than, those of the previous period, the notable 
exception being the United Provinces. The decrease 
in the area irrigated m this territory (rather more than 
a million acres) is attributable mainly to the favour¬ 
able seasons expenenced during the triennium The 
total capital outlay, direct and indirect, on irrigation 
and navigation works, including works under con¬ 
struction, amounted at the end of the year 1923-24 
to Rs 89,25 lakhs The gross revenue for the year 
was Rs. 10,65 lakhs, and the working expenses, 
Rs. 3,77 lakhs ; the net return on capital was, 
therefore, 7*71 per cent It is pointed out that the 
capital invested includes considerable expenditure 
upon three projects of the first magnitude, namely, 
the Sarda-Oudh canals, the Sutlej Valley and the 
Lloyd (Sukkur) Barrage projects, which are under 
construction and contribute nothing at present by 
way of revenue. The last named is the greatest 
irrigation scheme ever undertaken, and, when 
completed, it is expected to inaugurate an era of 
unprecedented prosperity for the Province of Sind 
in which it is situated. The Secretary of State for 
India sanctioned the project in Apnl 1923, and the 
total expenditure on works, mainly of a preliminary 
character, including special tools and plant, during 
the year 1923-24 was nearly Rs. 23! lakhs. The 
Sutlej Valley project in the Punjab, sanctioned!in 
the year 1921-22, has made good progress, and the 
Sarda-Oudh canals are well advance*!. 

Salmon and River Pollution.— An interesting 
and Important report on pollution of the River Tyne 
Estuary, 1922-1924, by Miss Edith M. Meek, produced 
by the Tyne Pollution Sub-Committee, is published 
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tn the Dove Marine laboratory Report for the year 
ending June 30, 1925. Pollution from various 

sources has resulted in a serious deterioration of the 
salmon industry in tidal and non-tidal waters , the 
ascending and descending fish both being involved, 
although it is specially the smolts which suffer The 
smolts, about seven inches long and usually just under 
two years old, migrate down the river in large shoals 
at certain periods, and, unlike the older ascending 
fish, are not able to take advantage of specially 
favourable conditions occurring irregularly, they thus 
frequently enter polluted areas and are destroyed in 
numbers The chief causes of pollution are sewage 
and effluettts from works, the former causing suffoca¬ 
tion through lack of oxygen, the latter direct poisoning 
Of these, however, the sewage problem is by far the 
more dangerous, and crude sewage is the dominant 
factor in the pollution of the Tyne Kstuarv The 
report of the sub committee is of the opinion that 
sewage is by far the worst enemy of the industry. 
Two natural counteractions are the water temperature 
and the presence ot freshets of pure upland water 
resulting from rainfall, which descend m time of 
flood, thus forcing the polluted water out to sea and 
enabling the ascending fish to take advantage of the 
pure water Low temperature and abundant rainfall 
are essential for the escape of the fish Appendices 
on the bacteriology and plankton contents of the 
ollutcd areas, with statements of the numbers of 
sh caught, follow the report, with accounts of physio¬ 
logical experiments undertaken by Miss Meek, mainly 
on the amount of dissolved oxygen and the keeping 
of fish in observation tanks in the polluted water 

An Arctic Fisii in Bosnia —In the Novitates Musa 
Sarajevoensis, No 3 (November 1925), Dr St J 
Rolkay records the discovery of the capelin (Mallotus 
vtllosus) fossilised in nodules in a clay at an altitude 
of 580 metres in S E. Bosnia, The nodules resemble 
those containing the same fish which are often found 
in glacial clays m Greenland and near Ottawa in 
Canada. The fish exists at present in great numbers 
ih Arctic seas and 111 the colder parts of the North 
Atlantic and Pacific Oceans Its occurrence in clays 
of the Pleistocene period so far soutli as Bosnia is 
therefore a fact of great interest 

The Classification of this Fokaminifera — The 
attention of students of recent and fossil Forammifera 
may be directed to Joseph A. Cushman's introduction 
to the morphology and classification of the Fora- 
numfera (Smithsonian Misc Coll , vol 77, No 4, 1925). 

* A brief account of the life-history, of the structure 
of the test, and of the distribution m present oceans 
is followed by suggestions for collecting, washing, 
sorting, and mounting recent and fossil examples 
The terms employed in systematic descriptions are 
briefly commented upon and a classification into ten 
families follows. Under each family the constituent 
genera are concisely defined, and in most cases a 
figure is given From the point of view of the 
student of the test the systematic summary is 
admirable, but if the author had added an account 
of the cytoplasm and nucleus in two or three typical 
cases, and fuller details of the life-history, the memoir 
would have had a still wider appeal. 

The Life-History of Gordius — Dr. JanSv&benik 
has issued ( Publ , Fac. Set Unw, Masaryk , 58, 1925) 
the results of his observations on the life-history of 
Gordius toiosanus , one of the “ hair worms " The 

f irimary host of this worm is the larva of some midge 
Chironomidae) , Corethra and Anopheles are not 
infected. The first host becomes infected not by 
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way of the mouth, but by the entry of the larvae of 
the worm through the soft skin of the appendages 
at the hind end, The author has succeeded in 
infecting various carabid beetles by feedingthem with 
midges developed from infected larvae The largest 
number of worms found in one beetle was twenty. 
Attempts to infect Pterostichus, Haptoterus, and 
Poecilus had little success, and Forficula failed to 
become infected It would appear that each species 
of Gordius has its specific primary and secondary 
hosts. The development of the Gordius larva in 
these hosts is described and figured The adult 
Gordius leaves the fat body of the beetle and issues 
to the exterior in the spring, the parasitic life in the 
two hosts having extended from July of one year to 
February of the next The Gordius is free living 
for about four months The author states that the 
gonads are endodermic in origin, and he regards the 
Nematomorpha as a very old group 

Alternate Bearing Years in Trees —This 
phenomenon is very familiar m horticultural litera¬ 
ture, so many fruit trees having a well-established 
habit of beanng well in alternate years, much 
horticultural pruning practice is directed towards 
restricting a habit which cannot unfortunately be 
given an inverse correlation with market price for 
the fruit Now the same habit is reported by Mr F. 
Kmgdon Ward for the tree rhododendrons in his 
interesting account of his eighth collecting expedition 
in Asia, which is appearing in the Gardener’s Chronicle 
This subject is discussed by him in the issue of 
December 19, which contains an interesting account 
of a very difficult but interesting journey to the falls 
of the Tsangpo. 

Cytoplasm and Chromaiin—P rof Charles J. 
Chamberlain regards these two familiar concepts of 
cell structure from the point of view of the mor¬ 
phologist, and in the light of his wide experience of the 
structure of the very large cells forming the egg cells 
of the Cycads, in the Botanical Gazette for October 
1925 Prof Chamberlain points out that these 
eggs are the largest in the plant kindgom, reaching 
a length of 6 mm., with a diameter of 2 mm , and the 
nuclei are exceptionally large , thus the egg nucleus of 
Dxvon edule may reach a diameter of 500 m Prof 
Chiunberlain endeavours to show that in the cycad 
egg cytoplasm there is an unbroken series, from large 
vacuoles of 100 n or more in diameter, down to the 
smallest spaces demanded by the theory of Btitschli 
and Wilson, and that the largest and smallest spaces 
are of the same morphological nature He also 
affirms his belief that chromatin in plants is a vacuo¬ 
lated substance like the cytoplasm, and that, in the 
plants studied, there are no such structures as chromo- 
meres upon a linin ribbon , and he predicts that 
theories which cannot be reconciled with a vacuolated 
structure of the chromosome will have to be abandoned 
It is interesting to have this definite expression of 
morphological opinion, though the question at issue 
will require examination from a much wider basis 
than is provided by morphology. 

The Enstatite-Augite Series of Pyroxenes.— 
The importance of the pyroxenes of the enstatite- 
augite series, generally referred to as augite , has not 
yet been recognised m textbooks, though the last 
decade has seen the publication of many papers on 
plateau-basalts in which the very widespread occur* 
rence of that series has been conclusively established. 
Dr. L. L. Fermor has conveniently summarised the 
evidence in the Records of the Geological Survey of 
India , vol 58, Pt. 3, 1915. He confirms Washington's 


January 23, 1926] 


NATURE 


i 37 


conclusion that the common pyroxene of the Deccan 
Traps belongs to the enstatite-augite series of Wahl, 
the characteristic feature of these mixed pyroxenes 
being a small optic axial angle It is pointed out that 
a research into the system CaSiO*—FeSiO* is neces¬ 
sary before the homogeneous ferruginous varieties can 
be adequately explained. From the natural occur¬ 
rence of monoclinic pyroxenes a provisional attempt 
at a classification and determinative scheme has 
already been made by Dr. Bror Asklund (Svenges 
Gcologtska UndcYsdkmng, Arsbok 17, Ser. C, No 325, 
Stockholm, 1925) In this important paper it is 
shown that by taking into consideration both optic 
axial angles and refractive indices, the chemical com¬ 
position may be approximately deduced from optical 
tests. Both writers direct attention to the fact that 
richness in FeSi 0 3 favours the growth of a single 
homogeneous pyroxene, whereas both monochmc and 
orthorhombic types tend to separate from magmas 
richer m magnesia Fuithcr complications due to the 
presence of alumina have not yet been satisfactorily 
analysed. 

Effects or Primary Spherical Aberration — 
An experimental study of the effects of varying 
amounts of primary spherical aberration on the 
location and quality of optical images has been made 
by Miss H (i Conrady, and her results are published 
in the journal of the Royal Photographu Society 
(January, p, 9), She has worked out results by the 
geometric theory, by the physical theory, and by 
evperimental work, ami found that the results of these 
three methods do not agree, except of course m the 
paraxial region “ Beyond Ihe Rayleigh limit, 
neither the physical nor the geometrical curves appear 
to agree with what actually occurs ” The author 
finds that “ without doubt " the presence of primary 
spherical al>erration does increase the depth of 
definition of a lens system As to resolving powder, 
the curve based on the geometrical theory " obviously 
has no recognisable bearing on the actual facts ” 
The experimental results agree closely with the 
physical theory up to about the Rayleigh limit, but 
beyond it there is a practical loss of resolving powder 
Miss Conrady gives full details of her work, and 
generalises her results so that they are applicable to 
any lens system. 

The 7-Rai>iaiion of the Actinium Series --In 
the issue of the Zntschxft fur Phystk of Nov 28, 
Fr&ulem L Meitner, using measurements of the / 3 -ray 
spectra of radioactimum and its disintegration pro¬ 
ducts made by her in collaboration with Dr, O Hahn, 
discusses the nature of the 7-radiation which is 
assumed to produce them, Both radioactimum and 
actinium X radiate a-particles, and possess a some¬ 
what complicated 7-ray spectrum Owing to their 
short life it is possible to employ them in very thin 
sheets, with the result that the lines of the / 9 -ray 
spectrum are much sharper than in the case of the 
longer lived a-radiator radium It is shown that the 
photo-effect by which the / 3 -rays are liberated actually 
take9 place, in both cases, not in the disintegrating 
atom, but in that which results from the disintegration; 
it follows that the 7-radiation is emitted after the 
a-particle has been thrown out, and represents the 
spectrum of the nucleus after disintegration It is 
shown that the absorption within the atom, or more 
correctly the Rosseland photo-effect produced without 
actual 7-radiation, takes place, when there are several 
electronic levels, only in the one for which the energy 
of expulsion is a maximum, in the case of the L levels, 
for example, only in the 7.^-1 evel The probability of 
absorption of the radiation within atoms with 
atomic numbers Z = 88 and Z ~ 86 is found to be of 
the border ©f ten per cent. 
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The Duration of X-Ray Pulses, —Previous 
measurements of the time during which an individual 
X-ray pulse continues to emit energy (Abklingungszeit) 
have led to contradictory results, Dr F Kirchner, 
in the A nnalen dev Physik for November, describes an 
improved method for the direct measurement of the 
velocity of cathode rays based on that of Wiechert r 
and shows how it can be adapted so as to measure 
the Abkhngungszett , f 1( of X-rays. Cathode rays are 
emitted in large numbers from an incandescent oxide- 
coated cathode, are accelerated by a powerful field, 
passed through holes in two screens so as to form © 
nairow beam, and then through a rapidly alternating 
electric field produced by means of two hot-wire 
cathode valves The beam is thus deflected in 4 
opposite directions in turn, and falling on a screen 
with a hole, which lets it through when it is at one of 
its extreme positions, falls on an anticathode producing 
a sudden rush of X-rays These pass into another 
tube and fall on a metal cathode, from which they 
liberate a swarm of photo-electrons, which are acceler¬ 
ated by a suitable field, formed into a narrow beam by 
means of diaphragms, and passed through an alter¬ 
nating field, worked the same valve circuit as the 
first, which deflects the beam to and fro fn one 
position the electrons can pass through a hole in a 
screen into the collector of an electrometer, but this 
will only happen when the phase relations between 
the field and the electron swarms are light This 
depends oil the length of path and the velocity of the 
electrons, the phenomena being also influent ed by 
the time t t and by the time t 2 , which is needed for the 
liberation of a photo-electron The measurements 
show that /j 4- is smaller than 7 x io~ 10 sec when the 
/i-radiaUon of iron is employed , t 2 is shown to be of 
the same order, so that the duration of an X-ray pulse 
must be small 

The Cathode Ray Oscillograph — In th a Journal 
of the Franklin Institute for December, F R Terroux 
suggests some useful improvements of the cathode- 
ray oscillograph which will greatly extend its useful¬ 
ness At the present time there are two distinct 
types of this instrument, a modified form of Braun 
tube and a type originally suggested by Sir Joseph 
Thomson and developed by D A Keys and A B. 
Wood. Although these types have proved of value 
in research, there are difficulties m operating them 
In the Braun type the cathode beam traces its deflexion 
on a fluorescent screen inside the glass tube anil the 
luminous streak is photographed by an ordinary 
camera. In order to get a good image the curve must 
be retraced several times by the cathode beam, and 
this greatly limits its usefulness. In the Thomson 
type, the photographic plate is enclosed within the 
evacuated apparatus Thus a single transit of the 
cathode beam will leave a distinct trace on the plate. 
Whenever the plate is to be inserted or withdrawn, 
however, the apparatus must be unsealed or evacuated 
anew. Mr Terroux obviates this disadvantage as 
follows. A plane sheet of quartz is sealed across the 
end of the oscillograph tube, opposite to the cathode. 
A fluorescent screen is deposited on the inner side of 
the quartz, and a photographic plate is placed flat 
against the outer surface Thus when the cathode 
beam traces a luminous curve on the screen, the curve 
would be reproduced directly on the photographic 
plate and the losses due to dispersion and absorption 
would be eliminated. There are three obvious 
advantages of this instrument as compared with the 
usual type. First, a vacuum pump is unnecessary as 
the tube is permanently sealed; secondly, no system 
of lenspb i 9 needed as the plate is placed against the 
quartz; and thirdly, the instrumeut can be used to 
study transient phenomena. 
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Prize Awards for 1925 of the 

the annual public meeting of the Paris Academy 
of Sciences, held on December 14, the awards for 
the year 1925 were announced as follows 1 

Mathematics —The Francoeur Prue to Georges 
Valiron 

Mechanics —The Monty on Prize (Mechanics) to 
Ren6 Risser for his " Kssai sur la theone des ondes par 
Emersion ” The Poncelet Prize to Denis Eydoux for 
the whole of hjs work m hydraulics 

Astronomy —'1 he Lai ande Prize to Georges Fournier 
for his observations on planet surfaces and atmo¬ 
spheres The Valz Prize to V Michkovitcli for his 
works on stellar statistics The Pierre Guzman Prize 
between Eugdne Antonladi (2500 francs) for his 
researches on the suiface of the planets, Fernand 
Baldet (2500 francs) for his researches on the consti¬ 
tution of comets, and Benjamin Jekhowsky (2500 
francs) for his work relating to the determination of 
the elements of the minor planets. The G de Font<5- 
coulant Prize to Paul Caubet for his work on the 
proper motion of the stars, the inequalities of the move¬ 
ment of the moon, and perturbations of the planet Ino, 
Geography ,—The Gay Prize to L£on Lutaud for 
his memoir on the tectonic and morphological study 
of Provence The Tclnhatchef Prize to V A Obrout- 
cheff for his explorations m eastern Siberia and 
northern China. 

Navigation —The Prix de la Marine between Pierre 
Marti (4000 francs) for his work on the application of 
sound waves to the determination of depths and 
positions, and Andre N£gre and Andr6 Vmsot (2000 
francs) for their studies on the navigation of torpedoes 
Physics,- —The Kastner-Boursault Prize to Eugene 
Darmois for h*s work on rotatory polarisation (natural 
and magnetic) and on the complex compounds of 
molybdic and bone acids The Gaston Plante Prize 
to Joseph Bethenod for his work on the production 
and utilisation of high frequency alternating currents. 
The Hubert ITize to fidouard Roth ior his work 
entitled " Alternateurs et moteurs synchrones ” The 
Henri de Parvtlle Prize to Gustave Kibaud for his 
work on absorption spectra and electric induction 
furnaces The Hughes Prize to jean t a ban lies tor his 
work on the molecular dillusion of light The Clement 
F 61 ix Foundation (grant of 2500 francs) to Georges 
D^jardin for the continuation of his researches on the 
excitation potentials of gaseous spectra 

Chemistry. —The Montyon Prize (Unhealthy Trades) 
to Maurice Javillierfor hi work in biological chemistry 
The Jecker Prize (in equal parts) between Ren6 
Locquin for his work in organic chemistry and Charles 
Dufraisse for his researches in organic chemistry, 
stereochemistry, and on autoxidation Cahours Foun¬ 
dation to L^once Bert for his work in organic chemistry 
The Berthelot Prize to fimile Andr£ for his work in 
thermochemistry, the analysis of fats, and on squalene 
The Houzeau Prize to Francois Bounon for his work 
on the preparation of anhydrous chlorides and in 
industrial chemistry 

Mineralogy and Geology —The Cuvier Prize to 
Leopold Kober for his work entitled " Bau und 
Entstehung der Alpen " and for the whole of his 
strati graphical and tectonic work on the Eastern Alps. 
The Defease Prize to Francis Grand jean for ms 
researches on anisotropic liquids and on the geology 
of Corsica The Raulin Prize to Georges Dubois for his 
researches on the Quaternary of northern France. The 
Joseph Labb6 Prize to Marcel Solignac for his work on 
the geology of Tunis 

Botany «—The Montagne Prize between Andre de 
Puyraaly (1000 francs) for his researches on algae 
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and Auguste Loubidre (500 francs) for his work 
entitled " Recherches.sur quelques nuic^dm^es cas&- 
coles " The Jean Thore Prize to Marcel Denis for his 
studies on the distribution of plants The de Coincy 
Pn/e to Henri Chermezon for his work on the 
Cyperaceac 

Anatomy and Zoology —The Cuvier Prize to Louis 
Mcrcier for the whole of his work in zoology. The 
Savigny Prize to Eugene S^guy for his book on the 
mosquitoes of Egypt and Syria 

Medictne and Surgery .—Montyon Prizes (2500 francs) 
to Edmond Sergcnt, Andr6 Donation, Louis Parrot, 
F^Jix Lcstoquaid, Edmond Planturenx, Mile Henrietta 
Rougebief, of the Algerian Pasteur Institute, for their 
work entitled “ Les piroplasmoses bovmes d’Algtfrie”, 
to Eugene Wolhnan for his memoirs on proteolysis and 
the Abderhalden defence ferments, and to Lt^on Bdrard 
and Charles Dunet for their work entitled “ Cancer 
thyroidien " Honourable mentions (1500 francs) to 
fimile Kohn-Abrcst for his v T ork on toxicological 
chemistry, Georges Rosenthal for his researches on 
blood transfusion; and Camille J.ian and Andr6 Fmot 
for their work entitled “ L’hypertension art^riolle 
C itations to Henri Colombia for his experimental and 
clinical researches on cholesterol and its metabolism; 
Charles Dejean for his memoir entitled " Le canal de 
Cloquet, ou canal central du corps vitr£'\ Edmund 
Libert for his “ Precis de pathologic g£n£rale’\ 
Philippe Bellocq for his work entitled “ L’os temporal 
chez rnommo adultc Iconographie et description de 
Pos et dc ses cavities " The Barbier Prize between 
Mile Fernande Coupin for w'ork on the nervous 
system of vertebrates and Raymond Weissenbach for 
a work entitled “ Les syndriomes an Uniques ” The 
Bryant Prize (arrears) to Gaston Ramon for his work 
on the titration of diphtheric toxin and antitoxin by 
means of flocculation and on anatoxmes The Godard 
Prize to Robert Courrier for his memoir on the sexual 
cycle in the female of mammals The Mege Prize to 
Roger Douns for his book on the analysis of the blood 
The Belhon Prize to Alfred Thoons for his book " La 
vie par le stade " The Larrey Prize to J ules Beyne for 
lus work on the pi otection of the aviator against the 
effects of atmospheric depression by means of oxygen 
apparatus 

Physiology —The Montyon Prize to Mile France 
Gueylard for her book “ De ladaptation aux change- 
ments dc salmit6 Recherchcs biologiques et physico- 
chinnques sur repmochc,” The Pourat Prize to 
Serge Mtftalmkov for his work on the intracellular 
digestion and immortality of the Protozoa The 
Phihpeaux Prize to Pierre Mathieu and Henri Her¬ 
mann for their researches on the respiratory function 
by use of the tracheal air divider 

Statistu s — A Montyon Prize (1000 francs) to 
Maurice Frichet for the whole of his work on the 
calculus of probabilities Honourable mention (500 
francs} to Maurice Halbwachs for his book entitled 
“ Le Calcul des probability h la portae de tous " 

History and Philosophy of Science —The Binoux 
Prize to Albert Maire for his bibliography of Pascal 
The Henn de Parville Prize to £mile Hegh for his 
recent work on Termites. The Jules and Louis Jean- 
bernat and Barth&eihy de Ferrari Doha Prize to 
Georges Bouligand for his work on harmonic functions. 

Medals —Berthelot Medals to Maurice Javillier, 
Charles Dufraisse, L6once Bert, £mde Andr6, and 
Francis Bounon 

General Prizes. —The Grand Prize for physical 
sciences to Georges Mourct for the whole of his work in 
geology. The Lallemand Prize to Mile. Piera Locatelli 
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ior her researches on the influence of the nervous direction of M Lesbre, researches on teratogenesis in 
system on regeneration. The Petit d'Ormoy Prize various domestic mammals 

(Mathematical Sciences) to Jules Drach for the whole (4) The National Veterinary School of Toulouse, 
of his work The Petit d'Ormoy Prize (Natural Jules Girard and Pierre Pons (2000 francs) for the 
Sciences) to Maurice Caullery for the whole of his continuation and development of their researches on 
work in zoology and biology. The Saintour Pnze to the factors modifying growth (temperature, special 
Arnaud Denjoy for his works on the calculus of diet, castration) P Bru (1000 francs) for researches 
primitive functions. The Lonchampt Prize between on pulmonary emphysema m comparative pathology. 
Albert Froum and Mile Maylis Guillaumie (2000 francs) Charles Hervieux (1000 francs) for researches on the 
for their memoir entitled )( La nutrition carbonic du putrefaction of food 

bacille tuberculeux,” and Paul Crrstol (iooo francs) II Grants to establishments admitted for one year 
for Ins work on cancerous tissues. The Wilde Pnze by the President Conservatoire National des Arts efc 
(m equal parts) between Raymond Jouaust for his Metiers. Jules Lemome (2000 francs) for the purchase 
researches on photometry and radiotelegraphy and of apparatus for the physical laboratory, Gabriel 
Rene Mesny for his researches on radiogomometry and Koenigs (1500 francs) for the translation of Amencan 
short Hertzian waves The Gustave Roux Prize to patents concerning various mechanical arrangements 
Edmond Soli and for his researches on the embryogeny III Independent grants Jules Barthoux (4500 
of the crustaceans, The Tliorlet Prize to Adolphe francs) for mmeralogical researches m Algeria, 
Richard General Sebert (5000 francs) for the publication of 

Spfual Foundations —The Lannelongue Founds- documents relating to the creation of the Office 
tion between Mmes Cusco and Riick The Laplace central de documentation technique et mdustrielle. 

Prize to 1 ) J L Bichelonne The L E Rivot Jacques Chevalier (1000 francs) for the purchase of 

Prize between D J L Bichelonne (750 francs), apparatus for researches on experimental psychology 

M V P Pascal (750 francs), P C Adam (500 francs), at the new laboratory at the University of Grenoble, 

and R A M Lehu6d6 {500 francs) The Comity francos de gdorltteie et geophysique 

Gr\n rs for Scientific Rksearc h —The following (Section 6 Atmospheric electricity), 14,000 francs 

grants for research were announced Mine Yves Dclage (4000 francs) for the publication of a 

The Tremont Foundation to Alexandre Meuiuer for volume of “ L’Annee biologique ” Kcn£ Dubrtsay 

his cartographical work on French Western Africa (3000 francs) for the purchase of apparatus to pursue 
The Gegner Foundation to L<km Bultmgaire for his his researches m capillary chemistry Louis Dunoyer 
work m connexion with the preparation and publication (13,000 francs) to pursue his researches on certain 
Of the catalogue of scientific publications in the problems relating to modern methods for the mcasure- 
Ubranes of Paris The Him Foundation to Georges merit of high vacua The F&Uration fran^aise des 
Corroy (2500 francs) for the cost of publication of a Societes de Sciences naturelles (7000 francs) as a new 
work on stratigraphy The Becquercl Foundation to contribution to the publication of The 14 Faune de 
Andre Danjon for his astronomical works. France " Edmond Fnedel (2500 francs) for las 

The Loutreutl Foundation —I. Grants to establish* researches on the diffraction of the X-rays by smectic 
ments named by the founder bodies Pierre Lesne (2000 francs) for the pursuit of 

(r) The National Museum of Natural History Ins researches on the coleopterological fauna of peal. 
Louis Mangm (8000 francs) for the maritime laboratory Charles Mane (3000 francs) tor assisting the publica- 
of the Museum Dtaird Bois (4000 francs) for the tion of the annual tables of constants of chemistry, 
publication of the third volume of a guide to the physics, and technology Charles Moureu (4000 francs) 
collections of plants cultivated at the Museum tor the purchase of a new type of bomb calorimeter 

(2) The National Veterinary School of Alfort The Marseilles Observatory (3000 francs) for the 

12,000 francs to the library of this establishment for publication of the Journal drs Ohservateurs Em 
the purchase of books and more especially of periodicals Passemard (3000 francs) for geological exploration in 

(3) The National Veterinary School of Lyons. Syria Jean Tilho (4000 francs) for the publication 

Joseph Basset (3000 francs) to pursue his researches of maps resulting from Ins explorations of Tibesti, 
on a new method of vaccination for anthrax and on Borkou, Erdi, and Ennedi ] 1 issot (3000 francs) for 
the infectious diseases of the dog Gabriel Marotel assisting the publication of a work concerning the 
(1000 francs) for the continuation of his researches on constitution of animal and plant organisms MUe. 

the treatment of the parasitic diseases of animals. Y Trouard-Riolle for researches in genetics P6re 

L. Jung (1500 francs) for pursuing his researches on Lejay to complete las researches on atmosphenc 
the rdle of fats in the utilisation of food albumen and electricity. 

on the mechanism of rumination and vomiting (The total grants from the Loutreuil Foundation 
Armand Tapernoux (1000 francs) to continue his given this year amount to 124,300 francs ) 
researches on the hydrogen ion concentration of The Bouchard Foundation to Henry Cardot for his 
biological liquids, particularly of rmlk. M. Tagand work on adaptation to change of environment, 
(1000 francs) to enable him to undertake, under the heredity. Protozoa, and micro-organisms. 


Annual Meeting of the Geographical Association. 

M r T'HE world about us is the greatest of all Sir Halford Mackinder stressed that description 
* laboratories, and Nature is the greatest must l>e the central fact m the teaching of geography 

demonstrator.” Even by the wayside, to and from Material must be obtained before there can be any 

school, as Prof. J. L. My res showed, we may see study of causation To describe truly, artistically 

processes in operation shaping the geography of the and with a true sense of proportion is to reach the 

homeland ana illustrating the geography of other highest art, and such description is essential to the 

lands. The rhythmic flow of a river, as elaborated appreciation of a regional organisation and entity, 

by Dr. Vaughan Cornish, offers ample scope for On these grounds, Sir Halford placed geography 

training m scientific observation, Only by seeing among the arts rather than among the sciences, 

can the eye be trained to appreciate the complex of though, as Prof Lyde pointed out, artistic description 

Nature and man, the adjustment of life—social, implies scientific method. 

economic syid political—to its physical environment. Regional description demands, one might almost 
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say presupposes, a cadre or framework, Prof. P. M. 
Poxby dealt with the concept of natural regions in 
the teaching of geography, drawing his illustrations 
from China. The land frontiers, regarded as a zone 
rather than a political line, separate major regions 
differing from each other physically and biologically 
no less than culturally and economically This 
difference between China and her neighbours being 
greater than the difference between the sub-regions 
of China, makes for unity m spite of its regional 
diversity. The major sub-regions also—the North 
China plain, the lower Yang-tze basin, Szechwan, 
south-east China and the highlands of Yunnan— 
reveal the same coincidence, broadly speaking, of 
natural and cultural divisions Here, then, is a cadre, 
apparently permanent, giving definition to the geo¬ 
graphical region with its internal complex and its 
external relationships 

Mr A. G Ogilvie outlined the extent to which such 
studies have been carried m South America and Africa 
and defined broadlv the hne upon which future 
geographical research must proceed Jn both con¬ 
tinents rapid progress is being made in topographic 
surveys and in the production of maps adequate for 
the needs of research workers But much remains 
to be done Under the auspices of the American 
Geographical Society much geographical work has 
been done in South America and more is being 
undertaken In Africa little geographical research 
has as vet been carried out, especially m British 
territory 

Sir John Russell, m his account of “ Cotton and 
the Nile,” gave geographers two illustrations of great 
interest in the complexity and change of regional 
activities Natirrally the Anglo-Egyptian Sudan 
offers an important field for extensive cotton cultiva¬ 
tion Can the Nilotic tribes be induced to change 
their mode of life and grow cotton for the European 
market ? In Egypt, on the other hand, a very 
distressing situation has arisen. After the ex¬ 
penditure of millions of pounds sterling on great 
schemes of irrigation, the land has begun to deteriorate 
quickly For the first time in the long history of 
Egypt, it has been necessary to import fertilisers 


Egypt is now a large buyer of nitrate of soda for the 
growing of crops. 

Geographical economics, a term applied to the 
study of economics on a regional or geographic basis, 
forms one of the most important and most urgent 
fields for research. What are the fundamental causes, 
for example, why Malaya and Bntish Guiana, com¬ 
parable m size, position, climate and fertility of 
soil, should differ so widely in their total population 
and the export of domestic products ? One has 
a population of 3,300,000 with export value of 
78,714,225/. (1923), the other a population of 300,000 
and export value of 3,757,647/. This illustration, quoted 
by Mr. Ormsby Gore, served as an introduction to 
his presidential address on " The Economic Geography 
of the British Empire.” Under present conditions, 
some regions are primary producing countries, others 
are manufacturing The two are complementary and 
both require that their economic life should be studied 
on a regional or geographic basis, however fully trade 
statistics may be studied in the abstract To many 
statesmen in 1703, Guadaloupe with its slaves and 
sugar appeared of far greater worth than the vast 
forest and prairie lands of Canada because the 
potential geographic value was not suspected The 
observations of a trained geographer capable of getting 
the economic survey away from a narrow view of 
economics on to a much wider plane are of immense 
value, not merely to those engaged m administration, 
but also for those engaged in commerce Un¬ 
fortunately, little has as yet been done in the British 
Empire in this direction Innumerable factors enter 
into an acceleration of primary production with the 
consequent increase of purchasing power of manu¬ 
factured goods Even in manufacturing countries. 
Sir Richard Gregory pointed out, inventive genius 
and adaptability may serve or create new needs and 
thus maintain or even enlarge the volume of trade 
between manufacturing and primary producing 
countries. 

Altogether the papers presented at the annual 
meeting of thd Geographical Association on January 
7-0 furnished an excellent series illustrative of the 
theory and practice of geography 


Geodetic Observations in the United States of America. 


official coastal survey of the United States was 
first authorised under President Jefferson in 
1807, and since that date, with some vicissitudes, 
continual progress has been made in the survey of 
the country, both coast and inland The Coast 
Survey, on account of its extended work, was re¬ 
named the Coast and Geodetic Survey, as now, in 
1878 Besides the work done by this department, 
determinations of latitude, longitude, and azimuth 
have been made at various times by the U S Lake 
and Geological Surveys, the U.S. General Land Office, 
the U S and Canada Boundary Commission, the U.S 
Army, and other bodies. Some of these determina¬ 
tions have hitherto remained unprinted, while others 
are scattered throughout many reports. The Coast 
and Geodetic Survey has therefore collected them 
all in one volume and made them readily and per¬ 
manently available for scientific purposes. 1 

The preparation of the volume has been made by 
Sarah Beall, mathematician to the Survey, who 
acknowledges the help given by Dr. Bowie, chief of 
the Division of Geodesy, and all the other members 

1 Department ot Commerce U S Coiwt and Geodetic Survey. Serial 
No 28v "Astronomic Determinations by United States Coast and 
Geodetic Survey auri other Organizations u By Sarah Beall Special 
Publication No no, in. v+337+t3 putes {Washington. Government 
Printing Office, 1925.) 80 cents. 
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of the staff of this Division. The compilation has 
been done m an admirably workmanlike fashion, with 
concise but adequate historical introductions and 
descriptions of the various classes of observations. 
There are four chapters dealing respectively with 
longitudes, latitudes, azimuths, and deflexions of the 
vertical, followed by a final chapter (occupying rather 
more than half the volume), giving detailed particulars 
of the stations. In each case the principal instru¬ 
ments and methods of observation and computation 
are described and illustrated, and the other relevant 
facts are summarised. 

For a volume of this kmd the letterpress contrives 
to be surprisingly interesting The bulk of the 
volume, apart from the final chapter, is naturally 
devoted to tabular matter; the results (both as 
observed, and after making the various necessary 
adjustments) are given m order of date, the probable 
errors being indicated, except in the case of the 
deflexions of the vertical. Reference to any indi¬ 
vidual station is facilitated by a comprehensive index 
to stations. All those who have occasion to make use 
of geodetic data for the United States will feel jrratefql 
to the author, and to Dr, Lester Jones, the Director 
of the Survey, for this very valuable collected 
work. 
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Contemporary Birthdays. 

January 33, 1856. Brig.-Gen, Sir Henry C. L. 
Holden, K.C.B, F.R S. 

January 37,1864. Prof John Walter Gregory, F.R.S. 

January 37, 1856, Prof. Edward B Poulton, F.R.S 

Sir Henry Holden was bom at Cheltenham. 
Educated at Ipswich School, lie joined the Royal 
Military Academy, Woolwich, afterwards entering 
(1875) the Royal Artillery, and then came service 
in India, until 1881. The inventor of many instru¬ 
ments connected with electrical science and artillery 
problems, he became Superintendent of the Royal 
Gun and Carnage Factory at Woolwich ; afterwards 
he was (1914-16) Director of Mechanical Transport 
at the War Office 

Prof J W. Gregory, geologist and exploring 
traveller in many regions, was educated at Stepney 
Grammar School. Originally he was associated with 
his father in the wool trade, but in 1887, having 
qualified for an assistantship in the Geologic<u 
Department of the Bntish Museum, he henceforth 
devoted himself to scientific pursuits He left I-on don 
and Government service in 1900 to take up the post 
of professor of geology and mining at the University 
of Melbourne (combined with survey work), returning 
in 1904 on his election as professor of geology at the 
University of Glasgow A voluminous writer in 
different branches of geology, Prof Gregory has studied 
in particular the features of the Alps, the Mediter¬ 
ranean basin, Africa, the West Indies, and Australia 
Among his publications are " The Origin of the 
Great Rift Valley in East Africa,” ” The Origin of 
Fjords," ” The Evolution of the River Systems in 
Chinese Tibet " Prof Gregory was president of the 
Section of Geology, British Association, 1907, and 
of the Section of Geography, 1919. 

Prof. E B Poulton was born at Reading, the 
son of an architect resident there He was educated 
m the first instance at a private school, afterwards 
entering and graduating at Jesus College, Oxford. 
For many years (and still) Hope professor of zoology 
in the University of Oxford, early a Burdett-Coutts 
university scholar, an ex-president of the Oxford 
Society, lecturer in natural science at Jesus College, 
sometime tutor at Keble, formerly a member of the 
Oxford Hebdomadal Council—m short, all Prof 
Poulton's traditions and implications savour of 
Oxford. President of the Linnean Society, 1912-16, 
he was awarded (1922) the Linnean gold medal, m 
token of the Society's appreciation of services to 
zoological science. Sir A. Smith Woodward remarked 
at the time that Prof. Poulton had begun by traversing 
a wide field, from bone-caves and Pleistocene geology 
to the structure of the tongues of marsupials—histo¬ 
logical work which culminated in the interesting 
discovery of true teeth in the embryo Ormthorhyn- 
chus. Prof. Poulton'a inclinations, however, were 
always towards entomology, and for many years he 
has been regarded as the chief exponent of the theory 
of protective resemblance and mimicry in insects 
His keepership of the Hope collection at Oxford has 
Resulted in the creation of a museum of entomological 
specimens illustrative of variation, geographical dis¬ 
tribution, and mimicry bearing on the theory of 
evolution. He has also carried out experimental 
breeding work on variable protective resemblance, 
demonstrating the dependence of the coloration of 
certain larvae and pupae on the particular circum¬ 
stances of their environment. His work was re¬ 
warded in ^914 by the Royal Society's Darwin medal. 
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Early Science at Oxford. 

January 35, 1683-4. A letter from Mr. Aston gave 
an account, of ye specific difference between ye 
Christalls of Sea-salts and common salt, or Inland 
salt, which consists in this : The angles of ye Chrystalls 
of common salt are entire (as likewise arc those of 
Sal Gemma? and ye lixiviated marine salts of Dr. 
Grew) but ye angles of true sea-salt are cut off, into 
triangular planes, at least in one of ye sides Dr. 
Plot shewed us some Chrystalls of sea-salt, m which 
we observed ye triangular plane mentioned in Mr. 
Aston's letter The severity of ye frost led us then 
to discourse of cold, particularly of making holes in 
ye Ice with salt, which eats through ye ice, which 
means ye common-people make use of, m opening 
their frozen pumps 

January 26, 1685-6. A paper of Dr. Papin's ex¬ 
plaining his new way of raising water was presented 
and read. 

Mr LLoyd communicated a paper containing an 
account of some plants, which grow in North Wales, 
and are omitted in Mr Ray's catalogue 

Dr Plot presented an old almanack sent him out 
of Somersetshire 

January 27, 1684-5. An answer to Dr Middleton, 
provost of Kings Colledge in Aberdene, was drawn 
up, concerning the establishing a Correspondence 
between us of this Society, and ye Gentlemen of 
Aberdene 

The Society, being acquainted, that, in Hullington- 
fields, 111 Wiltshire, there is an odd sort of light barren 
earth , and that severall curious plants grow there¬ 
about , gave order, that Dr. Plot, at his return to 
Oxford, be desired, to wnte to Mr. Cole of Bnstoll, 
(to whom this land belongs,) and make use of his 
interest with that gentleman, for ye procuring an 
account of these matters 

Sir William Petty having thought it worth his 
while, to enquire into ye proportion of ye materials, 
used in making severall sorts of Mortar, the following 
report was drawn up The Mortar used by our 
Plaisterers is generally of two sorts, course or ffine : 
1. Course mortar is made of Lime, sand, and hair . 
the Lime used here at Oxford is of 2 sorts, viz Chalk- 
lime, made of a Chalk-stone dug at Nettlebed, and 
other places, and burnt. or 2dly Hard stone lnne, 
which is made of hard rag stone, burnt, tins last sort 
of lime is much stronger, and will go 2 yards square 
in five, farther, (for it takes up far greater quantity 
of sand, and water,) than ye former, which is the 
finer of ye two, and ye more bcautifull, and glorious, 
to the eye. 

One bushell of chalk lime, one bushell of sand, and 
one peck of hair, mixt all together with water, will 
make course Mortar: but if you use hard stone lime, 
then one bushell of Lime will require a bushell and 
i, or 2 bushells, of sand, and a bushell of hair In 
ye making of fine mortar mix one bushell of chalk 
lime with i a peck of hair, or a bushell of hard stone 
lime with a peck of hair, and as much water as is 
necessary. Course mortar is used next to ye lathing, 
or ye stone, or brick-wall; ffine mortar is drawn on 
ye other, makes it white, and beautifull. 

Clay mortar, or Loam mortar, is made with day, 
and as much chopt straw, as ye day will take in by 
ye help of water. 

Whiting is made by dissolving Spanish white either 
in size, or in water, that with size is not easily rub'd 
off. 

That substance, which is commonly sold at London 
for about id. p pound for Spanish white, is supposed 
to be made of chalk ground, and made up into Balls 
with water. 
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Societies and Academies. 

London. 

Royal Society, January 14 —Leonard Hill and 
Y Azuma Effects of ultra-violet radiation upon 
involuntary muscle and the supposed physiological 
interference of visible rays No physiological inter¬ 
ference is produced by dark heat or visible rays with 
the exciting action of ultra-violet on involuntary 
muscle The action of ultra-violet rays antagonises 
that of adrenalin on involuntary muscle, but not that 
of emetin The presence of calcium m the nutritive 
fluid is necessary for the mciease of tone produced by 
ultra-violet rays—I de B Daly A closed-circuit 
heart-lung preparation ; ellect of alterations in the 
peripheral resistance and in the capacity of the 
cnculation A diminution in capacity of the systemic 
circulation produces the same cflects qualitatively and 
quantitatively as an increase in the volume of circu¬ 
lating blood, namely, a rise in pressure in both auricles, 
the aorta and the pulmonary artery, and an increase 
in the cardiac output An increase in peripheral 
resistance has an opposite effect “ Resistance," 
" capacity ” and blood distribution effects are inter¬ 
dependent, their relative effects being determined by 
the physical constants of the circulation —C H Best 
On the effect of insulin on the dextrose consumption 
of perfused skeletal muscle Insulin greatly acceler¬ 
ates the rate of sugar disappearance from defibnnated 
blood used to perfuse the isolated limbs of the cat 
The action is attributable to its effect on the metabolism 
of the skeletal muscles —T S P. Strange ways and 
Honor B Fell • Experimental studies on the differ¬ 
entiation of embryonic tissues growing in vivo and %n 
vitro (1) The development of the undifferentiated 
limb-bucl (a) when subcutaneously grafted into the 
post-embryomc chick, and (b) when cultivated in vitro 
—C N Long Muscular exercise, lactic acid, and the 
supply and utilisation of oxygen Pt xiv The relation 
in man between the oxygen intake during exercise and 
the lactic acid content of the muscles In men, as 
well as in the isolated muscle, the rate of removal of 
lactic acid, as measured by the oxygen intake, is 
proportional to the square of the lactic acid concen¬ 
tration in the fluids which are in contact with the 
muscle fibres Lactic acid apparently acts as a 
" governor of oxidation ” in the recovery process of 
muscle—K F. Hetzel and C N Longv. The meta¬ 
bolism of the diabetic individual during and after 
muscular exercise. Muscular exercise in the diabetic 
individual appears to be accompanied by the same 
metabolic changes as in the normal. Exercise in¬ 
creases the combustion of carbohydrate For short 
periods of exercise, with insulin administered during 
the last 17 hours, the respiratory quotient of the 
excess metabolism is unity, exactly as in normal men ; 
for exercise of moderate duration its value is inter¬ 
mediate, while for exercise of long duration it tends to 
fall towards that of the previous resting metabolism. 
In this respect the diabetic individual with recent 
insulin, on a diet poor in carbohydrate, behaves in a 
manner exactly similar to a normal man on a diet 
consisting mainly of fat, though the phenomena are 
more exaggerated In a diabetic individual without 
insulin, the respiratory quotient of the excess meta¬ 
bolism is always low. It may be supposed that a 
muscle, for its oxidative processes in recovery from 
exertion, uses carbohydrate only ; that in the presence 
of insulin there are stores of carbohydrate in a form 
readily available for use by the muscle, and that a 
short interval of exercise does not sufficiently deplete 
these stores to render an immediate restoration 
necessary from other substances in the body. In the 
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absence of insulin, these ready stores of carbohydrate 
have run low Prolonged muscular exertion, a diet 
poor m carbohydrate, and the absence of insulin, all 
produce the same effect, namely, a lowenng of the 
respiratory quotient of the excess metabolism due to 
exercise All these factors might be expected to 
deplete the stores of carbohydrate readily available,— 
W G Millar The diffraction method of measuring 
the diameter of erythrocytes 

Sydnfy 

Royal Society of New South Wales, December 2.— 
A R Penfold and R Grant 'Hie germicidal values 
of some Australian essential oils and their pure con¬ 
stituents, together with those for some essential oils. 
The published value for terpineol (Rideal-Walkcr test) 
is lb. Some other results are Atherospev)yia moschata 
(crude oil), 18 , formic acid, 5 , butaldehyde, 12 (5) , 
butyric acid (normal), i (8) , butyl butyrate, 13 (17). 
Figures in brackets are due to cither increased or 
decreased dispersion brought about by solution in 
alcohol instead of 7*5 per cent rosin soap solution. 
—A R Penfold The essential oil of hiceckea Gunmana 
var latifolia (F v M.) This Myrtaceous shrub is 
widely distributed throughout the mountains of New 
South Wales The yield of oil from the leaves 
amounted to o-j3 to 0-74 per cent, and its melting- 
point was 43 0 to 47 0 C. It is the only Australian 
essential oil which has yet been recorded that becomes 
a solid at ordinary temperatures It contains more 
than 60 per cent eudesmol, eudesmene, b-pmene, 
small quantities of unidentified phenolic bodies, and 
valeric acid ester and a stearoptene —F A Coombs, 
W. McGlynn, and M B Welch The black cypress 
pine (Calhtns calcarata, R. Br ) tannins and their 
distribution m the bark This tree occurs over a large 
area of Australia, and possesses a valuable tan-bark 
containing up to 36 per cent tannin Difficulty has 
been experienced m obtaining a satisfactory com¬ 
mercial extraction, due to regularly recurring bands 
of cork cells, impervious to water, at close intervals 
now observed By grinding the bark to a powder, 
this difficulty can be overcome Starch, which is a 
most important agent in the destruction of tannin 
when extraction is earned out at high temperatures, 
was observed in those cells of the inner living bark in 
which tannm is situated The bark of this tree is 
available in large quantities, and is very suitable for 
the production of a tanning extract It resembles m 
many respects the North Amencan hemlock bark, 
but its tannin content is at least double —C. A Suss- 
milch * On the occurrence of waterwom pebbles of 
coal in the Upper Coal Measures at Red Head, N S.W. 
Analysis of one of the pebbles, together with its 
physical character, indicates a probable derivation 
from the Greta Coal Seam in the Lower Coal Measures. 
This indicates that the Lower Coal Measures must 
have been undergoing denudation during the time 
that the Upper Coal Measures were being laid down, 
and therefore, that some crustal movements must 
have taken place between the deposition of the two 
coal measures —Ida A. Brown * Some tertiary forma¬ 
tions on the south coast of N.S. Wales, with special 
reference to the age and origin of the so-called “ silica ” 
rocks. The flinty quartzites discussed occur on the 
south coast of New South Wales and in the Ulladulla 
District, and are quarried as "silica” for use in the 
manufacture of bricks for lining steel-fumaces. 
Hitherto they have been regarded as the result of the 
metamorphism of Upper Marine (Permo-Carbonifer¬ 
ous) sandstones by volcanic dykes, but it is considered 
that they are derived from very pure siliceous sedi¬ 
ments of Tertiary age, which have been hardened and 
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compacted by subsequent flows of olivine basalt 
Well-preserved fragments of the stems and roots 
of a dicotyledonous angiosperm were found in the 
quartzite. 

Vienna 

Academy of Sciences, November 5 —K Chudoba • 
The dispersion of plagioclase. The gray-position- 
method has already been applied to determine the 
situation of the optical axes for different wave¬ 
lengths m orthoclase With albite the dispersion of 
the B-axis is about three times as great as that of 
the A-axis Measurements were made with mono¬ 
chromatic light of six different wave-lengths, and the 
situation of the axes controlled by the right angle 
method* — B P Wiesner . On the function of 
the germinal gland before puberty, experiments 
on rats (I ) Castration of new-born males The 
development of sexual characters at puberty is 
dependent on the endocrine function of the repro¬ 
ductive system Castration was performed twelve 
hours after birth, and the after-growth of castrated, 
one-side castrated, and entire animals compared at 
various ages Development continues for a lew days 
only after complete castration ; normal and half- 
castrated animals develop alike (II ) Spaying of 
new-born females In contrast to the males, the 
normal and spayed females develop alike up to 
puberty, and only the onset of the oestrus cycle and 
lte periodic recurrence proves the secretory function 
of the ovary. There is no oestrus m spayed animals, 
but the earlier stages of the development of sexual 
characters are independent of the ovary Details of 
these researches will appear in Pfltigers Archtv f d 
ge$. Physiologic —P Weiss The morphological im¬ 
potence of regeneration tissue. The formation of 
extremities from tail material from Triton Trans¬ 
plantation was made from the middle of the tail 
into the body wail near the fore - limb. Various 
effects took place—healing over, a small tail, warty 
lumps or a differentiated limb. The regeneration 
tissue when young seemed to be undifferentiated, 
and its subsequent growth was determined by the 
position mto which it was transplanted (morphological 
impotence) Older material, to a certain degree 
determined as tail, formed tail after transplanting — 
K. Grobben Attempt at an explanation of the 
alternation of layers in pearls.—H. P. Cornelius and 
M. Cornelius-Furlani : Report on geological inquiries 
on the Insubnsch line in the lower Val Telluia. 
Two quite different zones occur; m the north, highly 
crystallised biotite-gneiss with intrusions, and in the 
south, uniform quartz-phyllite. 

November 20.—G. Weissenberger, S Baumgarten 
and R. Henke : Absorption by charcoal from viscous 
media.—J. Zellner and others 1 Contributions to 
the comparative chemistry of plants, XI The 
chemistry of barks In the barks of Comas, Tiha 
and Carpinus, substances have been found such as 
alnulin, coryliresinoi and platanol acid.—J. Braun- 
hauaer: The chemistry of heterotrophic phanerogams 
Mistletoe berries have been analysed.—A. Huber : 
Newton's method of approximation.—Skrabal and A. 
Zahorka : The hydrolysis of acetic acid ester by acids 
—J. Pia; The structure of the Alpine middle-trias 
deduced from the diplopores.—H. Handel-Maxxettl: 
New Chinese plants (36). Includes species of Aconi- 
tum and Corydalis. 

November 26.—K. Umrath : On the conduction of 
irritability in Mimosa. In M, Spegazzinii as in 
pudica there are several stimulus conducting 
systems. Three velocities of conduction were found in 
the leaf and*two in the stem.—O. Pesta: Problems of 
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the hydrobiology in the mountains of the Eastern 
Alps Chemical analyses have been made of the 
waters of mountain lakes. 

December 3 —H. Hahn On a theorem of exist¬ 
ence in the calculus of variations, and on the method 
of arithmetical means in the theory of generalised 
Fourier integrals*—H. Handel-Mazzetti . New Chinese 
plants (37) Three species of Pediculans are described. 

December 10-—F Becke and J. E Hibsch . On 

nephelines with zonal structure. 

Official Publications Received. 

Boitr.ige znr Natnr nnd Kutturgoschichte Lithauens mnl angrrnsender 
(IflbiatH llurausgegebon vou Prof. Dr K Btmshow. Elnloitung, vou 
P rof Dr K Stechnw Vftgdl, vou Dr H Rae+tleben* (Abhaudlungen 
der math phyn kluHse dei Day nr, Akadeffih dor Wfofumst'haflon 
Huppl Hand Emlcitmig mid 1 Abhandlung ) Fp 282 Stelnseitliche 
Minde aim Lithuuen, vou Prof Dr. F birkner PftuudtlschR Insekten 
auK Ijithaunu, von Prof Dr Gunthnr Enderluin Paraattincho Trematoden 
anrt Lilhaueu, vou Dr L Scheming Biologinehe Beobachlungmi, vou 
Pi of Dt K. Htechow (Abhandlungen der math -phys Klasso der 
Hoy or Akademie der Wiaeenschaften Huppl -Band. 2 i Abhandlung ) 
Pp Tafeln Die Zweitlilglur der Urwaldas von Bialowies, von 

Piof Dr P Hack Hymenopteia (Aculeata, lchneumonidae, Chal«nto- 
gagtra). von Dr H BiKchotf. TrlchopVuen und Kphomeropteren aim 
dem Uialowlesw Wald, von Dr G Uim«r Ubei Waldbienenzueht in 
Llthauen und emigmi Nachbaigebietou, von Dr 11 Kloae (Abband- 
lungun dei math -phya klacma der Bayer Akademie der Wlssen- 
scliaften Suppl -Band 0-9 Abhandlung ) l'n. 267-400 19 Tafeln. 
(Mimchen Verlag der Baywriachen Akadcinle der WisHfutBChafleu ) 

U 8. Department of Agriculture. Weather Bureau W B No 806. 
Instruction# to Marine Meteorological Obaervern (Circular M, Marine 
Division, Fourth edition ) Fp \+P9+8 platen (Washington Govern¬ 
ment Printing Office ) 

Transactions of the Boyal Society of Edinburgh. Vol 64, Part 2, No. 

6 Studies In Irregular Nutrition No 1 The Paiasitism of Cusuuta 
reflexa (Roxb) By John Thomson Pp 848-8^0+8 platen (Edin¬ 
burgh It Grant and Son , London William# and Norgate, Ltd ) 0s fid. 

The Houth-Eaatern Naturalist being the Thirtieth Volume of Trans¬ 
actions of the South Eastern Union of Scientific Societies, including the 
Proceedings at the Thirtieth Annual Congress, held at Folkestone, 1926. 
Edited by A. F Havenshear Pp lxxxii+120. (London ) 

Ministry of Public Works. Egypt Physical Department The Lake 
Plateau Basin of the Nile. By Dr II E Hurst (Physical Department 
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Diary of Societies and Public Lectures. 

SATURDAY , Jancabt 28. 

9%msH Mtoological Society (at University Collage), at 11 a.m<— 
B. Baron: Preliminary Observations on the Physiology of Lachnea — 
A- Oheston Chapman A Plea for a National Institute of Industrial 
Micro-Biology.—Kodak Ltd.: The Eastman Colorimeter.—J. Rami* 
bottom : Fragments Mycologies V — G. Tandy. Cytology of Py-ronema 
domes ticum, Bice.—W M Ware . pMwdopervnoepora Hwmui , Uiyabe and 
Tak, and Its Mycelial Invasion of the Host Plant 

Electrical Association fob Women (at JSotian Hall), at 8.— Demon¬ 
stration of the Application of Electricity in the Proa action of Music 
for the Home,—H. V Spanner • The Place of Musio in the Home 
(Lecture) 

Royal Institution of Great Britain, at 8,—H. Balfour * The Evolution 
of Currenoy and Coinage 

Physio loo i cal Society (at National Institute for Medloai Research), 


'MONDAY, Jan tak y 26 . 

Royal Irish Academy, at 4 15 

Royal Society or Kdiwkukoh, at 4 80 —Prof. T. J .lehu and R M 
Craig' Geology of the Outer Hebrides. Part 8, North Unit and 
Benbecula — Or P M. Finlay The Old Red Sandstone of Shetland. 
Part 1, Eastern Area, With Notes on the Fossil Fishes of the Old 
Red Sandstone of tho SliotUnd Islands By Sir A Smith Woodward 
and E 1 White — Prof, J K. Charlesworth (a) The Great Re.Advance 
Kerne Moraines of tho South of Scotland, and some Later Stages of 
Retreats, (6) The Glanal Geology of the Southern Uplands of Scotland, 
West of Aunnudale and Upper Clydesdale.—Dr. A E. M Geddes : 
The Distribution of Electric Force in High Voltage Discharges. 

Victoria Institute (at Central Buildings, Westminster), at 4 80 — 
Lt -Coinmdr V L Trumpcr Modern Bcienoe In the Book of Job 

Institute ok Actuaries, at A.— U F, Warren * An Investigation into 
the Mortality experienced by Pensioners of the Staffs of Banks and 
Insurance Companies, with a Note on the Mortality experienced by 
Deferred Annuitants 

Royal Coll box or Burgeons or England, at 6.—Sir Arthur Keith: 
Fossil Remains of Ape and Man (4) The Taungs Anthropoid ; its 
Zoological and Geological Position. 

Royal Society of Medicine, at 5 —Lord Dawson of Penn and others , 
Discussion on Hyperpleeis 

Institution of Electrical Engineers (Informal Meeting), at 7.—Dis- 
(Mission , Impressions on my Visit to America, mainly about 
Bwltchgear. 

Institution of Electrical Engineers (North-Eastern Centre) (at 
Armstrong College, Newoastle-upon Tyne), at7.—Capt. P. P Bokeraley: 
The Past, Present, and Future of Wireless Telephony. 

Royal Booiety of Art*, at B.—H. P. Shapland • The Decoration of 
Furniture (Cantor Lectures) (2). 

Royal Booiety of Medicine (Odontology Section), at 8.—A W. Wellmgs . 
Some Points in the Anatomy of the Capillaries of the Tooth Pulp,— 
W Harrison and E. W. Lowe: Notes of a Complicated Removal of a 
Third Lower Molar- Fatal Sequel. 

Royal Geographical Booiety (at pollan Hall), at 8.80 —H. J. L. 
Bead no I! : Recent Travels in Central Blnai 

Medical Society or London, at 8.80 — H. 0 Elmslie, W. R. Bristow, 
and others: Discussion on Manipulate e Treatment in Medicine and 
Surgery 

TUESDAY, January 20. 

Royal Dublin Society (at Ball's Bridge, Dublin), at 4.16.—Prof F B. 
Hackett and others, Discussion on Recent Theories of Stellar 
E\ olution. 

Royal Institution of Great Britain, at 6,15.—Prof. J. A. Crowtber: 
X-rays and Living Matter (2) 

Institution of Civil Engineers, at ft.—A S. Angwin and T. Walmsley : 
Rugby Radio Btatton 

Institute or Marine Engineers, at 8.80.—F, A. Best: The Flettner 
Rudder 

Institution or Automobile Engineers (Informal Meeting) (at 88 PaU 
Mall), at 7,—Discussion on Tire Pumps asd Jacks. 

Institution of Electrical Engineers (North Midland Centre)(at Hotel 
Metropole, Leeds), at 7 — L H A. Carr: The Use of Induction 
Regulators In Feeder Circuits. 

Royal Photographic Society of Great Britain, at 7.—A. 8. Newman : 
Three Fallacies in Kltiematogriphy 

Institution or Enoinesrs and Shipbuilders in Scotland (at 80 
Elmbank Crescent, Glasgow), at 7.80.— G J. Lugt: The Werkspoor 
Diesel Engine 

Royal Anthropolooioal Institute, at 8.80.—Anniversary Meeting. 

Royal Society at Medicine (Medicine and Comparative Medicine 
Sections), at 8.80 -Sir Humphry Rolleston (Medicine), Prof. Wooldridge 
(Comparative Medicine), ana others *. Discussion on Hodgkin’s Disease 
Id Man and Animals. 

Institution of Electrical Engineers (Western Centre) fBouth Wales 
institute of Engineers, Cardiff).— A. F. Trotter, Illumination and Light 
(Faraday Lecture). 


WEDNESDAY , January 27. 

Leeds Philosophical Society, at A. 

Royal Society of Mkdioine (Comparative Medicine Section), at 6.— 
Prof, R. H. A Flimmer: The Relation of Quantity of Vitamin B to 
Quantity of Food.—Prof. J. C. Drummond; New Facts concerning the 
Fat-soluble Vitamins. 

Royal College or Surgeons, at 6.— Sir Arthur Keith : Fossil Remains 
of Ape and Man (A) Fossil Anthropoids of Europe and of Asia. 

Newcomen Society for the Study or the History or Engineering 
and Technology (at 17 Fleet Street), at 6.80.—D, Brownlie. John 
George Bodmer, his Lift and Work, particularly in the Evolution of 
Mechanical Stoking. 
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Radio Society or Great Britain fat Institution of Electrical 
Engineers), at A.80. 

Institution or Electrical Eng in sees (South Midland Centre) (at 
Birmingham University), at 7.—O. E. Webb: The Power Loeeee la 
Magnetic Sheet Material at High Ftax Den si ties. 

Institute or Metals (Birmingham Local Section) (jointly with Bir¬ 
mingham Metallurgies! Booiety) (at Temperance Hall, Temple Street. 
Btrmlnghamkat 7.—W. ft* Barclay: Metallurgy of Nickel with Special 
Reference to Work in Canada. 

Institution or Automobile Engineers (North of England Centre) (at 
344 Deausgate, Manchester), st 7.1A.—J. D Parfees: Logic applied to 
Failures 

Glasgow University Alchemists' Club (jointly with Andorsonian 
Chemical Booiety), at 7.80. 

Institute of Chemistry (Edinburgh and East of Scotland Section) and 
Society or Obemioal Industry (Edinburgh and But of Scotland 
Section) (at 8Q York Place, Edinburgh), at 7.80.—Dr A. B. Dunstan: 
Recent Developments in the fteffnlng or Petroleum. 

Royal Socirrr or A&ts, at 8,—Prof. J. McLean Thompson: Some 
General Problems of the Transport by Sea and Conservation In Store 
of Ripe Fruit (Aldred Lecture) 

Eugenios Education Society (at Royal Society), at 8 80,—Prof. F. G. 
Parsons . The Earlier Inhabitants of London. 

British Psyohological Society (Medical Section) (at Royal Society 
of Medtwne), at 8.80 —Dr. M Oulpln Investigations Into the Pre¬ 
disposition to Breakdown, 

THURSDAY, January SB. 

Royal Society, at 4 80—Prof A. C Seward: The Cretaceous Plant- 
Bearing Rocks of Western Greenland — Dr. W L. Balls and H. A. 
Hancock Measurements of the Revenilng Spiral in Cotton Hairs — 
R. H. Hume , A Contribution to the Anatomy of tho Ductless Glands 
and Lymphatic System of the Angler Fish (Lophiv# Ptecatoriu*),— 
I. Gordon . The Development of the Calcareous Test of JfcMmu miWarta 
—To be read in titfe only •—F G Gregory and L Batten • A Critical 
Statistical Study or Experimental Data on the Effect of Minute Electric 
Currents on the Growth Rate of the Coleoptile of Barley.—H M. Foa : 
Ohlorocruorin ■ a Pigment allied to Hemoglobin 

Royal Institution or Great Britain, at 5 15,— Prof C J Pstien : 
The Breeding Factor In Birds 

Inbtitutb of Chemistry Students’ Association (London) (at Institute 
of Chemistry), at 8 —G Lemonen* . The Transference of Chemical 
Processes to the Large Scale (Addrwm). 

FRIDAY, January 29 U 

Royal College of Surgeons of England, at 6 — Sir Arthur Keith : 
Fossil Remains of Ape and Man (0) The Kivu GonlU and it# Bearing 
on the Problems of Human Evolution. 

Institution of Structural Engineers (Yoikshire Brandi) (at Great 
Northern Hotel, Leeds), at 8.80,—D Davidson. A New System of 
Reinforced Concrete Construction and its Application to Foundation* 
on Silt and Running Band. 

Junior Institution of Engineers, at 7 80 —A N Moon ; Comfort Jn 
Railway Travel from the Point of View of the Engineer 

Royal Institution or Great Britain, at 8.—Sir William B. Hardy: 
Ort Filme. 

Manchester Literary and Philosophical Society 
SATURDAY, January 80. 

Royal Institution of Great Britain, at 8 —H. Balfour. The British 
Coracle, or SkJn-covered Boat, and its Affinities. 

North of England Institute or Minino and Mechanical Engineer* 
(Associates' and Student*' Section) (at Neville Hall, Newcastle-upon- 
Tyne), at 5.—P F. Hope* The Sinking of Monkton Bhaft—J. T. 
Pringle • Housing of Workmen (Discussion), 

Institute of Metals (North-Boat Coast Local Section) (jointly with In¬ 
stitution of British Foundry men) (at Neville Hall, Newcastle-upon- 
Tyne), at 0.15. 


public Lfcnmn. 

SATURDAY, January 28. 

Hornlman Museum (Forest Hill), at 8 .8a— Mias V. A. Murray: 
Europe’s Debt to the Ancient Egyptians. 

MONDAY, January 25. 

University of Leeds, at fi 15.—Prof. G. Watson Approximations. 
Kino's College, at 5.80,—Dr. F. A, F, Avellng: The Human Willi 
Medieval Views 

University College, at ft.— H. D. J. Whit*: Psychology of Art: 
Beauty and the Unconscious. 

TUESDAY, January 86. 

University College, at A 80.—Miss M. A. Murray: Egyptian Archi¬ 
tecture. 

SATURDAY, January 8ft 

Hornikan Museum (Forest Hill), at 8.80.—EL Haroourt: 'Glimpses of 
Indian Places and Peoples. 


CONFEHENCC. 

WEDNESDAY, January 87, 

Rothahbted Experimental Station, Habpenden, at 11,80 a.m.— The 
Growing of Lucerne. Chairman: Lord Clinton, Speakers; Sir S. J. 
Russell: Spread of Lucerne Growing.—Prot R. 0, Btaptodoa 1 Luberot 
in High and Wet District*,—J, Mackintosh: Lucerne for the Dairy 
Farmer.—A. Cunningham: Boottish Experiments with Lucerne,— 
H. G. Thornton : Inoculation of Lucerne. 
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Electric Supply in Great Britain. 

U NTIL the details of the Government electric supply 
scheme for Great Britain outlined by Mr. 
Baldwin on January 15 are published, it is only possible 
to discuss the scheme in a general way. It may be 
useful, however, to give a brief survey of the conditions 
affecting electric supply in Britain. The proposals are 
of national interest, affecting directly not only the elec¬ 
trical industry but also the many industries for which 
electric power is a necessity. They also affect every 
one who uses or in the future may use electricity for 
domestic purposes. 

Situated all over the country are 584 public supply 
stations. A few of these are large and highly efficient, 
but several are getting antiquated They are operated 
by private companies, municipalities and “joint authori¬ 
ties ” in accordance with the Electric Lighting Act of 
1919 Some of these are authorised to supply elec¬ 
tricity in bulk, and these will retain their powers. After 
the electricity is generated it is transmitted to distribut¬ 
ing stations, where the busmess of the engineers is to 
make arrangements for supplying consumers with 
electric power and light The scheme is to eliminate 
gradually the inefficient generating stations and convert 
them into distributing stations They will purchase 
their electricity in bulk from a central board, which will 
own a huge distributing network of mains. This board 
will purchase its electricity lrom a selected number of 
existing generating stations, and after paying the small 
expenses of management and the interest and sinking 
fund on its network, will apply any surplus to the 
cheapening of the cost to the consumer. 

The scheme is not exactly novel, as a somewhat 
similar one was suggested for Great Britain and dis¬ 
cussed in the electrical press last year. It seems, how¬ 
ever, to have been studied in detail by the Electricity 
Commissioners, who approve of it. It will be useful, 
therefore, to consider the beginnings of electric supply 
in Great Britain and to discuss some of the problems 
that will want careful consideration There will be no 
Government subsidy, but the interest on the capital 
required to purchase the transmitting mains and to pay 
for the cost of their erection will be guaranteed by the 
Government under the Trade Facilities Act. 

The evolution of the method of supplying electricity 
over considerable distances was started by Ferranti 
about forty years ago. He designed a station at Dept¬ 
ford for generating electrical energy at 10,000 volts and 
transmitting it to substations in London, where it was 
transformed down to lower pressures and distributed 
to consumers. The site was chosen in a place where 
there was abundant water for condensing purposes and 
where coal was cheap owing to the low costs of trans¬ 
port. The late Lord Crawford was very enthusiastic 
over the scheme and was one of its strongest supporters. 
It needed great courage and great faith in science in 
those days to undertake such an experiment. It is 
interesting to remember that it is this station which 
supplies the power required by the Southern Railway 
to work its electrified sections. Ferranti is universally 
recognised as the pioneer of modem eleqtric supply. 
The Government legislation of this period made electric 
supply very difficult. London was divided up into 
small areas, each of which was to be supplied by two 
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companies! one using direct current and the other alter¬ 
nating current! the idea being that the competition 
between the two would tend to cheapen the supply. 
Under such conditions, it is surprising that any com¬ 
pany survived, seeing that security of tenure was only 
given for a limited number of years. 

In 1919, only seven years ago, the Government again 
introduced legislation affecting the industry. The 
country was divided up for electrical purposes into a 
number of districts, each of which was practically 
autonomous, and powers were given for the erection and 
working of large generating stations by joint authorities. 
The new scheme considers that England is not too large 
to be considered as a single unit, the generating, trans¬ 
mitting and distributing parts of the industry being 
kept quite distinct. It has been very cleverly arranged 
that the new scheme will gradually come into operation 
with the minimum disturbance of existing arrangements, 
and yet, in ten or fifteen years’ time, the great bulk of 
the public who use electricity will be supplied at very 
much cheaper rates. 

At first sight, we picture this national system of trans¬ 
mitting lmes as extending from Land’s End to Thurso, 
and from Glasgow to Newcastle, Birmingham and 
London. To diminish the cost of transmission, if not 
220,000 at least 310,000 volts must be used. A little 
consideration, however, will show that the cost of the 
mains required in this case would be altogether pro¬ 
hibitive. Still we consider that in ten years’ time the 
length of the lines necessary to link up all the centres 
of supply will be at least 2000 miles and the cost of 
overhead mains would be at least 6 ,ooo,oooZ It has 
also to be remembered that there will be a heavy addi¬ 
tional expenditure at the distributing end of the mains 
due to the rotary converters or mercury arc rectifiers 
which would probably be used to lower the pressures 
and convert the alternating current supplied into direct 
current 

It will be scon that a national transmission network 
can only be erected at a very great capital cost, and 
interest, depreciation and maintenance will be very 
heavy items. But we think that, provided the scheme 
is not rushed unduly but allowed to develop gradually, 
it is a good and sound commercial proposition. In any 
case, owing to the Government guarantee, we think 
that the requisite capital will easily be obtained. It 
has been suggested that it may be possible in the future 
to transmit electric power through the ether without 
transmission cables at all. With our present know¬ 
ledge of science, however, this suggestion, like the corre¬ 
sponding one of obtaining energy from the atom, need 
not be seriously considered for many years to come. 

In our opinion, Mr. Baldwin perhaps laid unnecessary 
stress on the standardisation of the frequency. Most 
electricians agree that 50 should be the standard fre¬ 
quency and that every new station should have this 
frequency, but there is no urgent necessity for scrapping 
the existing generators and apparatus which work at 
other frequencies. It is a very simple operation to link 
two networks together by suitable synchronous motor- 
generator sets so that power can be transformed from 
one to the other quite easily. 

This national network will provide a large number 
of problems for mathematical engineers. In Great 
Britain, hitherto, it has been permissible to assume that 
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the capacity and inductance of the mains can be 
supposed to be concentrated at particular points of the 
mains. In the future, this assumption wul seldom be 
admissible as the networks will be large and hyperbolic 
sines and cosines will have to be used in making the 
requisite calculations. Again it will not be sufficient 
to assume that the most economical site is the centre 
of gravity of the load. Lengthy calculations will have 
to be made, and the problem of finding which site is the 
best will have to be investigated much more minutely 
in the future than in the past. Competent mathe¬ 
maticians should be in great demand. 

Unfortunately, there is not yet a 1,000,000 volt 
testing transformer at the National Physical Laboratory 
for testing the high voltage insulators which will have 
to be used. Progress in this direction should be 
accelerated. The physics of the brush discharges, 
generally called the corona, which appear sometimes on 
high tension mains, have been thoroughly investigated 
in the United States. 

Mr, Chattock, in his presidential address to the 
Institution of Electrical Engineers, pointed out that it 
would be very difficult to supply rural districts at a 
reasonable rate by tapping the high tension mains 
directly, as this is always a costly process. The con¬ 
nexions would have to be made at well-defined centres, 
from which light overhead wires carrying currents at 
low pressures would radiate in all directions. The 
present high price of wiring cottages in rural England 
for the electric light is due to the very stringent regula¬ 
tions under which wiring contractors have to work. 
On the Continent, the cost is only about a third or a 
quarter of what it is in England. There is a consider¬ 
able margin, therefore, for reducing the price of wiring 
by lowering the pressure of supply sufficiently so that 
much less stringent regulations could be used. 

We hope that something will be said in the promised 
Bill about electrifying the railways and equipping every 
coal mine in the country with complete electrical plant 
for getting the coal and for pumping and ventilating. 
Expenditure of this kind is immediately remunerative, 
and the Government guarantee would help to foster 
what the Americans call “ public utility ” services. 

One great advantage of interlinking supply stations 
is that the supply of reserve plant will be hugely 
reduced. The Electricity Commissioners have stated 
that 68 per cent, of the generating plant in Great 
Britain is normally idle. We were glad that the Prime 
Minister in his speech laid stress on the necessity of 
educating the public to the many domestic uses to which 
electricity can be put. The demand is certain to in¬ 
crease as the points of supply are multiplied and the 
price per unit reduced. It can nearly always be used 
economically for cooking and in many cases for heating. 
If the price of electricity be sufficiently reduced, chim¬ 
neys will be a relic of barbarism. This Bill should give 
electrical engineers a great opportunity of showing how 
greatly they have benefited by the scientific and 
technical researches carried out since the War. The 
maximum water power available to us is only about a 
tenth that required for our industrial needs. Looked 
at from the electrical point of view, Britain is a <v$ry 
compact country with plenty of fuel available for many 
years to come. We look to our engineers to control 
the forces of Nature to further the welfare of the nation* 
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The Life of the Salmon. 

Tkt Salmon: its Life Story. By W, J. M. Menzies. 

Pp« xii + 211+36 plates. (Edinburgh and London : 

William Blackwood and Sons, 1925.) au, net. 

ROB ABLY there is no vertebrate animal, except 
the eel, whereof the secret of its life-history has 
yielded so recently to systematic observation and 
research as the Atlantic salmon. Just as in 1896 
Battista Grassi succeeded in demonstrating that the 
small marine fish previously classed as Leptocephalus 
was none other than the alevin of the eel, so in 1840 did 
John Shaw, gamekeeper at Drumlanrig, by confining a 
number of parr, hitherto accorded specific rank by 
ichthyologists as 
Scdmo salmulusy 
prove that they 
assumed the 
seasonal smolt 
livery before 
being released to 
descend to the 
sea, whence they 
should return as 
Salmo solar. 

That marked 
an important ad¬ 
vance in our 
knowledge of one 
of the most valu¬ 
able food-fishes; 
but many years 
passed without 
any further pro¬ 
gress being re¬ 
ported. So late 
as 1886 we may 
read in the ninth edition of the “ Encyclopedia 
Britannica ” a statement that the smolts increase so 
rapidly in size after reaching the sea that they return 
in the same year as sexually mature salmon. “ It is 
surprising,” is the writer’s naive comment, “ that a 
smolt weighing only a few ounces should increase to 3 
or 4 or even 6 lb, in about three months.” 

It was not until 1904 that Mr. IL W. Johnston 
announced his discovery that the age of every salmon 
was automatically registered on the hyalo-dentine sur¬ 
face of every scale on its body- This fresh light, 
combined with the result of marking some 6500 smolts 
in the Tay, as undertaken jointly by Mr. Calderwood, 
Salmon Fishery Inspector for Scotland, and the late 
Mr. P. D.Malloch of Perth, followed by the recapture 
of a small percentage of the marked fish on their return 
to the rim, has redeemed from all doubt the chief 
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facts in the life-history of the salmon. The conclu¬ 
sions registered have been confirmed by observations 
in many other rivers, notably by those conducted by 
Mr. J. Arthur Hutton in the Wye of Hereford. 

In “The Salmon: its Life Story,” Mr. W. J. M. 
Menzies has undertaken to summarise these conclusion^ 
and to describe for the general reader the method by 
which they were attained. As Assistant-Inspector of 
Scottish Salmon Fisheries, he has borne an active past 
in the marking and recapture of salmon and m register¬ 
ing the results. His narrative is enriched by incidents 
of independent observation and illustrated by many 
photographs. Among the latter must be noted one 
serious omission, namely, that in none of the numerous 

figures of salmon 
scales is there 
any indication of 
scale in another 
sense, although 
all arc shown 
many times 
larger than life 
This is specially 
perplexing, be¬ 
cause the illus¬ 
trations of smolt 
scales are not 
made from scales 
taken from 
smolts, but re¬ 
present only the 
central portion 
of the scales of 
adult fish. 

The scales of 
a salmon do more 
than merely re¬ 
gistering its age and periodical intervals of fasting ; 
the spawning crisis also is indicated by the peculiar 
scar which may be seen four times repeated in Fig. 2. 
Recognition of the spawning scar has revealed the 
fact that, although salmon may and do spawn as 
grilse and at any* subsequent age, it is but a small 
percentage that do so more than once. 

“ Investigations in the east coast rivers, as well as 
in catches taken in the coast nets, have shown that in 
the total catch of the season the proportion of previ¬ 
ously spawned fish is very seldom more than 5 per cent., 
and, on occasion, may be less than 2 per cent. The 
exact proportion varies from year to year, but in general 
is in the neighbourhood of 4 per cent.” 

Observation on this point has been chiefly conducted 
hitherto on the east coast of Scotland. Such investi¬ 
gation as has been effected on the western seaboard 




Fio. 1 —Salmon jumping at Ballysbannon Falls, R. Erne, Ireland 
From •* The Salmon Its Life Story ” 
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indicates a much larger percentage. It was found that 
among the large number of salmon taken in the Add 
of Argyll, no less than 34 per cent, had previously 
spawned. The effort of spawning greatly exhausts the 
$sh, far more among the males than the females, the 
majority of the former dying before reaching the sea. 
The spawning mark on the scales is caused by the total 
absorption of the margin of the scale, during the 
Sojourn in the river, the whole muscular fabric of the 
fish being also seriously depleted and deteriorated. It 


is remarkable that simultaneously with this depletion, 
the jaws of the male salmon should be greatly pro¬ 
longed, a great hook being formed on the lower jaw 
fitting into a corresponding socket in the upper jaw. 
The purpose of this peculiar growth has been the 
subject of much speculation without any approach to 
explaining it. 

No question is more frequently—often hotly—dis¬ 
cussed among anglers than whether the salmon feeds 
in fresh water after its return from the sea. As a parr, 
of course, it has to rely upon river fare ; but rivers, 
especially Scottish rivers, provide no food sufficient to 
nourish lusty adult salmon, which, it must be remem¬ 
bered, frequented them in incalculably greater numbers 
before the stock had become decimated by netting 
and other modes of capture. Like every other scientific 


observer, Mr. Henries holds strongly the opinion that a 
salmon fasts as soon as it leaves the sea, often, indeed, 
before doing so if-hindered by drought or Other impedi¬ 
ment. Among other instances he quotes the result of 
investigation conducted in the Tweed, where it was 
found that out of 1442 salmon taken in the estuary, 
128 (9 per cent.) contained remains of food in their 
stomachs, whereas none among 252 taken higher up 
the river retained any trace of food in stomach or 
intestine. It may be long before fishermen will agree 
in acquitting hungry-looking kelts of can¬ 
nibalism; it will be longer still before 
suspicion will be confirmed by discovering 
remains of food in their stomachs or 
intestines. 

Mr. Menzies has contributed a most 
useful and convenient review of the recent 
advance in knowledge ot the life-history 
of the salmon, rendered possible by Mr. 
Johnston’s discovery and interpretation 
of scale-marks and carried into effect by 
the systematic vigilance of the Fishery 
Board of Scotland 

Herbert Maxwell. 


A New Survey of Architecture. 

Architecture . By Sir Thomas Graham 
Jackson. Pp. xi + 366 + in plates. 
(London: Macmillan and Co., Ltd., 
1925.) 25$. net. 

HIS compact and well-produced 
volume on the growingly popular 
subject of the art of building is the work 
of no less an authority than the late 
Sir Thomas Jackson, Bart., R.A. The 
manuscript, fortunately, was completed 
before his death, and this posthumous 
book is the last from his facile pen. It is 
stated in the preface that 44 it is hoped that the book 
may act as an incentive ” to the reading of his greater 
works, 44 Byzantine and Romanesque Architecture,” 
14 Gothic Architecture,” and 44 The Renaissance of 
Roman Architecture.” 

The work differs from a text-book in the ordinary 
sense, for it is not a complete study of past art; it does 
not profess to be a history of architecture pure and 
simple. It is in no way a general essay on architecture, 
and though larger than a handbook is less compre¬ 
hensive than a text-book; it is rather a critical study 
and summary of special periods, and is of a suggestive 
nature, which should stimulate thought and study. 
The work of the ancient nations of Egypt, Mesopotamia 
and Persia is practically omitted, and very little is said 
even as to the Greek and Roman styles ; one chapter 
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suffices to deal with the earlier work of each. It con¬ 
centrates chiefly upon the subjects treated in the 
author’s earlier works. It is a searchlight thrown upon 
certain phases of architecture 

This pleasant book is written in an easy narrative 
manner—a method of treatment which is all the more 
noticeable when a number of more or less independent 
styles and buildings are dealt with in rapid succession 
It should convey, even to a reader little acquainted with 
the subject, a clear and comprehensive idea of the best 
buildings of the different types discussed. The illus¬ 
trations, which include excellent half-tone photographs 
and some characteristic sketches by the author, with a 
few plans and elevations, are well distributed through¬ 
out the letterpress The author has recognised that 
even in a general summary it is essential to show the 
structural motives and principles of building, before the 
external or internal design can he appreciated , tins is 
clearly shown by the brief but helpful explanations of 
constructional expedients, such as the use of “ orders ” 
or rings of an arch in Romanesque and the construction 
of the vault in Gothic architecture. 

Perhaps the most interesting features of the book, 
however, are the critical essays forming the introduction 
and epilogue. In the former the vexed question, " What 
is Architecture ? ” is courageously considered, and the 
author insists again that the true nature of architecture 
“ does not consist in beautifying building, but on the 
contrary in building beautifully, which is quite another 
thing.” 

In a new work one looks to see what is said as to 
doubtful or disputed matters, and in this connexion it is 
interesting to find that the pointed arches at Fountains 
Abbey and Worcester Cathedral are quoted as among 
the earliest in England, while the famous pointed vault 
at Durham is relegated to a date twenty-five years later 
than has been commonly assigned to it. There would 
appear to be few errors of fact, but the Parthenon plan 
should show solid walling between naos and Parthenon 
proper, as the openings, according to Prof. E A. 
Gardner, were not part of the original design. Again, 
the plan of Westminster Abbey attributes the ritual 
choir, or eastern part of the structural nave, to the 
reign of Edward I. instead of to the later years of 
Henry III. (1260-69). The chronological chart, show¬ 
ing the chief buildings in the different countries arranged 
in parallel columns, is useful, and there is a good index, 
but no glossary. 

In conclusion, it may be said that this work on 
architecture has a certain character all its own, which 
fully justifies its publication. One book may have a 
technical, another a social, and another a religious bias, 
but this is distinctly human in nature in its treatment 
of monarch®, patrons and architects who have played 
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their part in the architectural drama. The epilogue is 
suggestive, in its description of all architecture as either 
“ bond ” or “ free ”—that is, either rigidly confined to 
a prescribed formalism, or freely adaptable to the 
genius of the individual. It is clearly emphasised that 
it depends on this generation to determine the quality 
of the architecture of the immediate future, and to 
have a care that the architectural needs of our time are 
met, in the words of the author, not by “ beautifying 
building ” but by “ building beautifully,” so that the 
art of man may go hand in hand with Nature in pro¬ 
ducing beautiful effects. Banister Fletcher. 


Higher Geometry. 

(1) Principles of Geometry By Prof. H. F. Baker. 

Vol. 4 : Higher Geometry ; being Illustrations of the 
Utility of the Consideration of Higher Space, especi¬ 
ally of Four and Five Dimensions Pp. xvi + 250. 
(Cambridge: At the University Press, 1925.) 15^. 

net. 

(2) Giomitrie du compas. Par A. Quemper de Lanascol. 
Pp, xx + 406. (Paris : Albert Blanchard, 1925.) 
24 francs. 

(1) T N 1873 Darboux published his interesting book, 
1 “ Sur une classe remarquable de courbes et de 

surfaces algebriqucs,” m which he obtained properties 
of bicircular quarries, including as particular cases 
Cartesian ovals, the lima^on and the cardioide, by 
projection from the curve of intersection of two 
quadrics. But going on to the corresponding properties 
of quartic surfaces with a double conic, the cyclides 
and the anchor-ring, he found it necessary to remark: 
“ Comme on n’a pas d’espace & quatre dimensions, les 
m6thodes de projection ne s’6tendent pas k la geometne 
de l’espace.” 

The day has now long gone, we hope, since it was 
necessary to avoid the use of space of more than three 
dimensions in order to obtain results in ordinary space j 
at any rate, Prof. Baker’s fourth volume will convince 
any one of the enormous power of the method. To* 
obtain, from a single configuration in four dimensions, 
and that so simple, four arbitrary straight lines or, 
alternatively, six arbitrary points, practically all the 
surfaces and constructs about the properties of which 
anything at all is known, the Kummer surface, the 
Weddle surface, the tetrahedral complex, etc., is surely 
a remarkable achievement. Again, the quadric in five 
dimensions, as remarked by Cayley and Klein and 
examined in more detail by Segre, gives an immediate 
and much simplified account of that somewhat com¬ 
plicated discipline “ line geometry.” 

The method of projection from higher space can, 
of course, be applied to more elementary theorems. 

E I 
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Propositions of one-dimensional geometry, of ranges of 
points upon a straight line, can be made simpler and 
less algebraical by considering the line as derived by 
projection from a conic, tnynaore generally, from the 
normal curve of order n in space of « dimensions. 
Circle geometry in the plane, with all its complication 
and apparent haphazardness, appears as an ordered 
whole when regarded as obtained by projection from 
the geometry of plane sections of a quadric. The 
reviewer well remembers his astonishment when it was 
first pointed out to him, in lecture, that Wallace’s 
theorem of the common point of intersection of the four 
rircumcircles of the triangles formed by four straight 
lines was essentially the same, from this point of view, 
as the theorem about Mobius tetrads, mutually in¬ 
scribed and circumscribed—a proposition involving 
only points, lines, and planes. Also the theorem of the 
Hart circle of three given circles, which is such that 
the four circles are all touched by four other circles, be¬ 
comes much more interesting and instructive in three 
dimensions. 

All this, and very much more, is packed into the 
244 pages of this volume. The book naturally suffers 
from the compression and is not one to be read m an 
arm-chair; indeed, any one page will furnish matter 
for several hours’ cogitation by the ordinary mortal. 
But it is a fascinating study, and British mathemati¬ 
cians may well be proud of such a splendid mine of 
geometrical lore as is to be found in the four volumes 
of “ Principles of Geometry ” 

(2) The “ Geom£trie du compas ” of M. Quemper de 
Lanascol is a book of quite another kind. There is a 
mathematical interest m showing that every geometrical 
problem which can be solved by ruler and compasses 
can be solved by compasses alone, but this is not a 
difficult matter. One has only to show that (a) the 
point common to two straight lines and (b) the points 
common to a straight line and a circle, where a straight 
line is given by two of its points, can be found without 
a ruler and the thing is done. .Alternatively, one can 
proceed by the method of Adler, by showing how to 
find with compasses only the inverse of a point with 
respect to a given circle, and remarking that we have 
then only to invert the ordinary construction with ruler 
and compasses, which involves straight lines and circles, 
to get a construction involving circles only. For 
an adequate account of both methods reference may 
be made to the article by E. Daniele in “ Questioni 
riguardanti le matematiche elementari ” (1914), t. 2, 
pp. 25-48 ; Coohdge m his " Treatise on the Circle and 
the Sphere ” does the whole thing in a couple of pages 
( pp . 187-8). 

But Moscheroni, whose " Geometria del compasso ” 
(Pavia, 1797) is the locus classicus of the subject, 
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did not confine himself to the theoretical aspect. He 
maintained that the practical difficulties of making 
a perfectly straight edge rendered it important to 
avoid the use of such an instrument, and his book is 
filled with ingenious constructions, as simple as may be, 
for all the problems of elementary geometry, obtaining 
each point of the figure as an intersection of two circles. 
He also gave approximate constructions, by the same 
means, for problems of higher than the second degree 
and for transcendental problems, the duplication of the 
cube, the quadrature of the circle, and so on. 

The present volume contains all that is in Mascheroni 
and, in addition, gives a section on inversion. The 
material has been rearranged, much new matter has 
been added, from various sources, and the result is a 
great improvement on the prolixity of the “ bon abb£ ” 
The book will appeal to the mathematical amateur who 
delights in what the author deprecatingly terms u une 
sorte d’acrobatie geom6tnque,” especially when he 
reads how Napoleon lectured his band of savants on 
this very subject, evoking from Laplace the remark : 
“ Nous attendions tout de vous, general, sauf des lemons 
de mathematiques.” F. P. W 

Our Bookshelf. 

Male Infibulation. By Eric John Dingwall Pp. vii 
+ 145 (London: John Bale, Sons and Danielsson, 
Ltd., 1925 ) 105 6 d. net. 

This work is the first volume of a series which the 
author is undertaking m connexion with some of the 
more obscure customs of antiquity and the Middle 
Ages related to the sexual life of man The book con¬ 
sists of three chapters dealing respectively with three 
forms of the practice to which the term infibulation has 
been applied, namely, the Roman form, the Greek' 
form, and phallus curvatus. In the Roman form, where 
alone the term is applicable, a ring or similar object is 
attached to the prepuce. The operation was chiefly 
performed on singers, musicians,and slaves,the principal 
object being to preserve the quality and tone of the 
voice, which was supposed to be corrupted by sexual 
indulgence, while the subsidiary reason was to prevent 
masturbation. In the Greek form, which was princi¬ 
pally adopted by athletes and is represented on Greek 
statues and vases, the practice consisted in tying up the 
prepuce with a small band, either because the Greeks 
were ashamed of a short foreskin associated with un¬ 
covering of the glans, or because they believed that 
physical strength could better be preserved in this way. 
The phallus curvatus, which is often depicted on the 
vases and statues of antiquity, especially among the 
followers of Dionysus, the Sileni, and Satyrs, ana was 
by no means uncommon among revellers and caricatures, 
is regarded by the author as symbolic of a life of sexual 
excess, and therefore as having no possible connexion 
with infibulation. The work, which has obviously 
involved an immense amount of literary and artistic 
research, is a valuable contribution to the sexuological 
department of anthropology. 
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Dairy Engineering. By John T. Bowen. (Wiley 
Agricultural Engineering Series.) Pp. xiv+532. 
New York: J. Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1925.) iBs. 6 d. net. 

This volume deals with the principles of engineering 
and their application to dairy practice. The method 
of presentation is clear and the subject matter well 
arranged, so that the book will serve as a useful and 
trustworthy guide to the dairy engineer, and also as a 
text-book to the student of dairying. 

After a preliminary chapter on definitions, the 
subject of great importance in dairying—namely, the 
raising and application of steam—is dealt with First 
the boiler and its fittings ; then combustion and firing ; 
then control of the air supply, which is an important 
factor in the economical use of fuel. The types of 
steam engine usually employed are described and 
their advantages and disadvantages discussed. As a 
proper arrangement for the carrying of steam to the 
different appliances is not infrequently overlooked in 
designing a factory, the chapter dealing with steam 
piping and accessories is of special interest. Attention 
is also directed to the advantage which is gained by 
the use of exhaust steam, as by its employment much 
can be done in dairy practice 
The chapters dealing with refrigeration and insulation 
arc good, but no detailed consideration is given to 
such operations as pasteurisation or cream separation. 
The internal combustion engine and various types of 
electric motors are considered in detail so far as 
their applicability to the dairy factory goes. The 
advantages and disadvantages of electric power are also 
discussed There is a chapter on temperature measure¬ 
ment and control. 

Admiralty Handbook of Wireless Telegraphy , 1925. 
Prepared by Capt. W. G. H. Miles Pp vm + 547. 
(London : H.M, Stationery Office, 1925.) S s • net - 

The style of this book is lively and spirited and the 
information conveyed is dear and accurate. It is 
meant for the information and guidance of officers and 
men of H M. fleet, and the editor is to be congratulated 
on making the subject so interesting The modem 
theory of electricity is first described, and so the theory 
of thermionic tubes follows very convincingly later on. 
Resonance is first described analytically and then 
illustrated by what happens in daily life. We are told 
to u walk across a room carrying a cup of tea, and 
note . . The “ jar ”—the Service unit of electro¬ 
static capacity—which equals the 900th part of the 
microfarad, is much in evidence and so also is the 
“ mic ” (the microhenry). W/T and R/T seem to be 
the contractions used in the Navy for wireless tele¬ 
graphy and radio telephony respectively, and this book 
proves that they are very convenient. 

There are one or two slips that might be altered with 
advantage. The lines of magnetic force round two 
parallel wires carrying equal currents flowing in op¬ 
posite directions are circles and have not the oval 
shape shown in Fig. 18. The modified type of 
Fourier series, also, shown on p. 439, will certainly 
not represent any kind of wave form. But these are 
very small matters. Considering its value it is a very 
cheap book, and can be strongly recommended* 
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The Extra Pharmacopoeia of Martindale and Westcott . 
Revised by Dr. W. Harrison Martindale and W. 
Wynn Westcott. Eighteenth edition, Vol 2, 
Pp. xlii + 728. (London : H. K. Lewis and Co., Ltd., 
1925.) 20s. net. 

When “ Martindale " was divided into two volumes oq 
the issue of the fifteenth edition in 1912, the dividing 
line ran roughly between drugs used in the treatment 
of disease, which were dealt with in volume r, and an 
account of recent therapeutical research which, with 
much bacteriological, analytical, and other information 
of value to medical men and pharmacists, composed 
volume 2. This arrangement, which has proved 
convenient in practice, is still maintained, and as this 
is the third edition published since the division took 
place, it is clear that in its new form the book has lost 
none of its popularity 

Only those familiar with the enormous output of work, 
of very varied quality, m therapeutics and the associ¬ 
ated sciences, can have any idea of the trouble expended 
by the authors m selecting material for inclusion, and of 
the labour necessary for the presentation of the approved 
data in the highly condensed form with which users of 
this book have become familiar. These two features 
are as characteristic of this edition as of its numerous 
predecessors. 

The senior author will have the cordial sympathy of 
all his readers in the loss of his collaborator, Dr. Wynn 
Westcott, who died at Durban on July 30, 1925, while 
this edition was in the press. 

Grundhmen znr Entivicklungsmechamk der Pjianzen- 
gewebe . Von Dr. II Pfeiffer. (Abhandlungen zur 
theoretischen Biologie, Heft 20) Pp. vi + 99. Ber¬ 
lin . Gebruder Borntraeger, 1925 ) 6 gold marks. 

A great deal of this small volume on a particular 
branch of “ theoretical biology ” will be too theoretical 
for the average biologist. It seems doubtful whether 
long Latin terminologies and chapters on such subjects 
as ** Die erkenntnisthcoretische Begrundung der Ent- 
wicklungsmechamk pflanzlichen Gewebe ” really ad¬ 
vance the subject appreciably. 

Later chapters, however, are of interest, especially 
where they treat of recent work in this field, which is 
such a complex one, and so different in many ways 
from the corresponding field in animals, that every 
attempt to summarise and sift critically the materials 
is bound to be of service. We hope that Dr. Pfeiffer 
will follow this up by a further volume on the achieve¬ 
ments rather than on the theoretical bases of this 
branch of science. 

Mesopotamia : the Babylonian and Assyrian Civilization . 
By Prof, L. Delaporte. (The History of Civilization 
Series.) Pp. xvi + 371. Translated by V. Gordon 
Childe. (London: Kegan Paul and Co., Ltd.; 
New York : Alfred A. Knopf, 1925.) i6r. net. 

This is a quite useful summary of present knowledge 
of the subject, including a short history of each region, 
and chapters on its institutions, religion, economic 
and social structure, and contributions to knowledge. 
There are a number of small line drawings of typical 
works of. art. The translation is not very happy in 
places, and there are some odd mistakes. 
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Letters to the Editor. 

[Ike Editor dots not hold himself responsible for 
opinions expressed by hts correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications.] 

The Transmutation of Elements. 

In a letter to Nature of January 2, 1926, Prof 
Smits records the obtaining of evidence of the trans¬ 
mutation of lead into thallium and mto mercury 
One of our research students has been employed for 
some time in an attempt to detect the transmutation 
of lead into thallium, but up to the present the ex¬ 
perimental difficulties have not been satisfactorily 
overcome, and we are not yet able to make a definite 
statement on the matter as a result of this work 
The experiments so far attempted in this Laboratory, 
and those contemplated in future efforts, have been 
designed to facilitate the entry of an electron into 
the nucleus of a lead atom in the hope of effecting a 
transmutation mto an isobare of another element 
(thallium), rather than to bring about a transmutation 
by the ejection of a proton or an a-particle from the 
nucleus of the lead atom 

We may perhaps be permitted to review the results 
of attempts at transmutation of elements which have 
been recently recorded in the light of these two 
alternative possibilities In the case of the trans¬ 
mutation of mercury (atomic number 80) mto gold 
(79) which has been announced by Miethe and 
Stammreich, and independently by Nagaoka, the 
change might conceivably be effected either by the 
entry of an electron mto, or by the removal of a 
proton from, the nucleus of the mercury atom The 
same alternatives present themselves in regard to 
the transformation of lead (82) into thallium (81) 
Prof. Nagaoka, in attempting to bring about the 
transmutation of mercury mto gold, designed his 
experiments with the view of facilitating powerful 
disturbance of the mercury nucleus which might lead 
to the ejection of a proton, because considerations 
of the satellites of the spectral lines of mercury had 
led him to the conclusion that in this element a proton 
is "slightly detached " from the central nucleus, and 
therefore possibly capable of removal Iiis experi¬ 
ments, which yielded a positive result, do not, how¬ 
ever, enable us to distinguish conclusively between 
the two alternative methods of transmutation 

In Miethe and Staxnmrcich's experiments the 
arrangement was entirely different, and the gold was 
obtained from mercury-vapour lamps using a heavy 
current, but requiring that the potential difference 
should exceed only 170 volts In the account of 
these experiments given in Nature of August 9 , 1924 , 
the possibility of the transmutation being due to the 
disruption of the mercury nucleus appears to be the 
only explanation considered; but, as Prof. Soddy has 
pointed out, an atomic disruption is not necessarily 
involved, and the alternative of attaching an electron 
to the mercury nucleus needs to be taken mto account 
Certainly the nature of the experiment does not pre¬ 
clude this possibility 

In essentials the experimental arrangement em¬ 
ployed by Smits was similar to that of Miethe, for it 
consisted of a quartz lead-vapour lamp of special 
design run at voltages of less than 100 and with 
currents up to 100 amps, Smits records that initially 
the spectrum showed only one of the mercury lines, 
2536, and that very weakly, but that after running 
the lamp for 10 hours the strongest mercury lines in 
the visible as well as the ultra-violet region of the 
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spectrum had made their appearance, and that the 
most characteristic thallium line was also visible. 

Now in the case of the transmutation of lead 
(82) into mercury (80), the change may occur either 
by the intermediate production of thallium by one 
of the processes already suggested, and the subsequent 
conversion of the thallium mto mercury by a second 
similar process, or it can occur as a one-stage change 
by the ejection from the lead nucleus of either one 
doubly charged positive particle (presumably an 
a-particle) or two singly charged positive particles 
(presumably protons) simultaneously If the process 
occurs by the intermediate production of thallium, 
one would expect to find evidence of a relatively 
large amount of thallium compared with the amount 
of mercury produced. Prof Smits does not appear 
to have found such an effect, for he records stronger 
evidence of the production of mercury than of the 
production of thallium 

In the circumstances of Nagaoka’s experiments, 
in which very intense electnc fields were cmploved, it 
is conceivable that these fields brought about a 
disruption of the nucleus, and that, as a result, a 
portion of the nucleus was thrown off In the cases 
both of Mint he’s experiment and of Sants’ experiment, 
if such a disruption occurs, it must be brought about 
by a different means When atoms are bombarded 
by electrons, it is possible that in a few instances an 
electron penetrates within the K shell of extra- 
nuclear electrons, though it is certainly surprising 
that this is possible m the circumstances of these 
experiments When such a penetration does occur, 
the electron will be attracted towards the nucleus 
and may possibly be absorbed by it Kven so, in 
some cases the absorption of an electron by the 
nucleus may render the latter unstable and disruption 
may occur with the ejection of a proton and an 
electron, either separately or together, in which case 
the final chemical state of the disturbed atom will be 
the same as if the electron had been absorbed by the 
nucleus and a stable condition attained 

If we adopt Nagaoka's view that there arc " slightly 
detached ” portions of the nucleus, disruption by 
the approach of an electron is perhaps more easily 
imagined. Moreover, since lead consists of several 
isotopes, it is not unreasonable to suppose that the 
dose approach of an electron to the nuclei of different 
lead isotopes would have different results. It is 
possible that the production of thallium results from one 
isotope, and the production of mercury from another. 

It must be remembered that if the transmutation 
of one element mto another is brought about by the 
ejection of some part of the parent nucleus, something 
corresponding to the final state of the ejected portion 
must be present to the same extent as the element 
resulting from the changed condition of the main part 
of the nucleus of the parent atom. In the cases 
considered, if the thallium and mercury are produced 
in this way, one might expect to find hydrogen (or 
perhaps in the latter case, helium) present to corre¬ 
sponding extents, and it is possible that these might 
be detected by spectroscopic observations under 
appropriate conditions 

in the case of transmutation by absorption of 
electrons mto the parent nuclei, one would not expect 
to find these other elements. It therefore appears 
that the most hopeful method of obtaining evidence 
as to the exact nature of transmutations such as 
those recently recorded is from attempts to detect 
the lighter products as well as the heavier products 
of possible transmutations. A. C. Davies. 

Frank Horton. 

Royal Holloway College, 

Englefield Green, January 7. 
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Foreshadowing Elements of Atomic Numbers 

75 , 85 , 87 , and 93 by means of X-rays. 

In your columns of Current Topics and Events, 
Dec. 26, 1025, p. 943, I notice a critical abstract of a 
series of articles by Dr Druce and myself, relative to 
the existence of elements of atomic numbers 75, 85, 
87, and 93, which appeared m the Chemical News, 
Oct 30, Nov 6, 13, 20, and 27 A later communica¬ 
tion 111 the issue of Dec. 11, 1925, should be included, 
as reference will be made to it below 

In justification of our work I must state that Film 
No 3, which gave us the evidence of the presence of 
element 75 and meagre evidence of the presence of 
element 87, is completely ignored m the critical argu¬ 
ment in question Manganese sulphate was used in 
this case 

The line on which we have attempted to establish 
element 87 (Film No. 3) is one of wave-length 1 032, 
a fairly strong line considering the range of exposure, 
not X - f 040, because this line seemed to represent 
some other element, and m one case it was wide 
enough to include several lines (Xt 040 was, however, 
mentioned m tins connexion, and I tried to make 
something of it, as an attempt was made by Dr Druce 
to isolate element 87 chemically from pyrolusite, but 
this substance has, as regards this element, so far 
proved to tie disappointing) Onp 289 of the C henneal 
News we say “ On investigation we find that this 
line of wave-length i 032 A units fell exactly between 
the theoretical L a, and La a lines of element of atomic 
number 87 We looked for the Lfi line of this 
element, but failed to find it, as the bromine- 
silver absorption bands on the film fell in the region 
where the line should appear as a very faint one " 
In the same journal for Dec 11, 1925, this obscured 
line was indicated as it was seen by one of 
Messrs Adam Hilger’s research staff when l was 
examining the film 011 one of their spectrum com¬ 
parators 

Had in ere 11 ry been present sufficient to give rise 
to an L radiation, the whole of this radiation would 
have been excited at the voltage used, and the com¬ 
paratively strong Hg/.Pj line would have appeared on 
the film ; whereas, only the lines corresponding to the 
and Lp x radiations of 75 were present, in addition 
to those mentioned above of wave-lengths 1 032 and 
o 837 (the latter as afterwards approximately deter¬ 
mined by means of the spectrum comparator) The 
three lines were of sufficient strength to stand out 
well on the film, which was clear and free from fogging 
and other obscuring effects, except m respect of the 
Br-Ag absorption region 

Kef err mg to p, 339 (Nov 27 issue of the Chemical 
News), Film No 1 was not perfect throughout and 
the exposure was more on the long wave-length side, 
but the 1 43 line was cleanly revealed Film No 2 
showed fairly strong lines x - 1 43 and X --1 233, but 
the range of oscillation was limited to the region 
where these lines fell Film No 3, therefore, afforded 
a crucial test, for it covered the range below x ^ o 837 
to that beyond X ~ 1539. When this film was taken, 
two other films were consecutively obtained with the 
same exposure (6 hours) and the same range of 
oscillation of the crystal and the same setting of the 
spectrograph. One showed only the copper lines, and 
it was a perfect film m every way. The other showed 
only the Ka and Kp lines of both zinc and copper, for 
a substance contaimng zinc had been rubbed on the 
copper anticathode. Two of these sets of lines on 
their respective films were used to check the 75 La x 
line on one of them by noting the displacement of this 
hue relative to that of the m line of zinc, using for 
this purpose the spectrum Comparator mentioned 
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above. The copper lines were used for registration in 
the usual way. This test showed a slight displace¬ 
ment of the line towards the shorter wave-length side 
relative to that of zinc. 

Furthermore, had mercury been the cause of one of 
our lines in the above tests, the Hg Lp x line should have 
appeared on these three films and the HgLa t line as 
well on the films containing the zinc and copper lines 
only, but no sign of these lines could be detected 
All three films were clear and the copper lines were 
quite strong, as were the zinc lines in the one case where 
a zinc compound was placed on the anticathode as 
stated above 

Films Nos 4 and 5 were taken, when a sample pre¬ 
pared from pyrolusite was rubbed on the face of the 
anticathode Lines X^i 086 and X = q8o 5 were ob¬ 
tained corresponding very closely with the La x and 
lines of element 85, which we commented upon thus 
“ They aretoo ill-defined for us to establish their identi¬ 
fication with this possible element " Pyrolusite samples 
have so far given a number of lines we could not 
identify In two cases "93" appeared to be fore¬ 
shadowed, but wc dismissed this matter in the follow¬ 
ing terms " The last element of all, of atomic number 
93, was discussed 111 our first communication . the 
possibility of this element existing having stimulated 
our research from the start There is some evidence 
of its existence, but to be critical, the line o 693 comes 
near to the limit of the region explored by the setting 
(oscillation) of the rocksalt crystal of the spectro¬ 
graph, and edge eltects are possible here At any 
rate this may account for some of the extreme * lines ’ 
given at the foot of columns 12 and 13 "—p 340, loc. 
cit It is true another likely pan of lines of wave¬ 
lengths o 888 and o 897 appeared on another film, but 
we still hold the same view that 93 is too imperfectly 
foreshadowed to be seriously considered The calcu¬ 
lated wave-length of the Lay line of 93 I find to be 
o 8877 

With regard to the brass of the apparatus giving rise 
to a zinc line, Messrs. A Hilger, Ltd , say no such line 
ever appeared on their films except in the case of the 
tungsten target, which has a brass overlapping edge 
that holds the target in place 

Referring to the last remark in the note in Nature, 
this, in my opinion, is uncalled for, since we have placed 
all the cards on the table, and then say in effect “ that 
the research we have started on the missing elements 
in, or m connection with. Group VII , is promising 
and the work is being continued ” All the quota¬ 
tions are from our own writings as listed at the 
opening. 

In conclusion, 1 only regard 75 and 87 as identified 
by means of X-rays, and these, so far as published, 
from manganese sulphate, and not from pyrolusite 
Pyrolusite gives lines difficult to identify, but with 
manganese sulphate all the proper lines were, in my 
opinion, identified. 

As regards the confirmatory evidence from Dr. 
Druce's chemical side of this research I instigated, 
this might be mentioned, but 1 must leave the 
chemical side to my colleague. 

F H. Loring 


We have carefully examined Mr F H. Lonng's 
part in six contributions as published in the Chemical 
Neivs, and also the above communication, all m respect 
of the X-ray side of the research, and we have pleasure 
in stating that Mr Lonng has correctly transcribed 
our measurements, and the statements made as coming 
from us are correctly so described. 

Adam Hieger, Ltd. 

F. Twyman (Manager). 
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The position taken up in the note to which Mr. 
Loring’s letter refers was that the X-ray evidence 
was insufficient definitely to establish his claims 
Experience with apparatus similar to that used by 
Mr. I/Oring shows that the difficulty is not one of 
obtaining foreign lines but of eliminating them 
Unless special precautions are taken, prolonged 
exposures give lines due to various sources in addition 
to those corresponding to the radiations from the 
anticathode. Two of the most common sources are 
zinc and mercury If the exposure and conditions 
are such as to permit of the detection of small 
quantities of any clement in the anticathode, then the 
zinc line must appear from the passage of the X-rays 
through the brass sht of the spectrometer and 
probably also from the brass of the tube itself. If 
we accept Mr Lonng's view that the line i 43 is 
not the zinc Ka line, then the necessary conclusion 
is that he could not hope, under the conditions of 
his experiments, to detect small quantities of elements 
in the material under investigation The photograph 
to which reference was made in the note was made 
for the purpose of that note and showed both zinc 
and mercury lines 

Mr Lonng states that a comparison of the line 
1 43 with the zme A'a line obtained on another film 
showed a slight difference in position between the 
two It is possible to suggest various explanations 
for such a shift based on purely geometrical con¬ 
siderations, but a critical discussion of the point is 
impossible until a detailed account of the experi¬ 
mental arrangements is published A better test 
would be to obtain both lines on the same plate If 
the amount of element No 75 present is so great 
that the L cq and lines appear with exposures 
insufficient to bring up the zinc line, then it should 
be relatively easy to obtain also the y x line, which 
lies well outside the bromine absorption band. 

The results claimed by Mr Lonng are so important 
that the X-ray identification of the lines should be 
placed beyond doubt, and this cannot be said to be 
the case until a satisfactory explanation is given of 
all the lines found on the films, and not merely of a 
selection of them, as has been done up to the present 
The Whiter of the Note 

Genes and Linkage Groups in Genetics. 

I find it a little difficult to deal with Prof MacBride's 
reply to my letter, m Nature of December 26, since 
it seems to me not to take any account of the numerous 
facts bear mg on the point which I raised I feel that 
the only course is very briefly to enumerate the chief 
of these facts, and leave other biologists to judge 
if Prof MacBride is right in his strictures, or in his 
views of linkage. I do this at the risk of becoming 
tedious, because it appears to me very unfortunate 
that, when delicate quantitative methods are at length 
introduced into a difficult biological field, they should 
be attacked on what 1 consider wholly insufficient 
grounds by prominent authorities such as Prof 
MacBride 

As I see them, the facts are these * (1) There are 
numerous pairs of characters of organisms which 
" breed true " and which, when the strains showing 
them in pure form are crossed, reappear m the F„ 
generation m the ratio 3.1. This has universally 
been taken to indicate material somethings m the 
germ-plasm connected with the appearance of the 
characters in question, and segregating in a clean-cut 
way into the F 2 gametes—in other words, genetic units . 
These doubtless are " disturbances of the chromo¬ 
somes/' but they are equally genetic units, and we 
may continue to use the non-committal term factors 
for them. 
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(2) When two such pairs of factors (call them A 
and a, B and b respectively) have been separately 
identified in a species, we can then test them together 
m one experiment If so, it is without exception 
found that one of two things will happen:— 

(2 a) However the factors are introduced into the 
cross, the results m all later generations are the same, 
The F # gives the ratio 9AB . 3A6 : 3«B ■ iab, the 
back-cross to the double recessive the ratio 1 1 : 1 . x. 

This has been universally taken to imply independent 
segregation of the two factors 

Or (2b), the result is different according as to how the 
chaiacters are introduced into the cross Taking, for 
simplicity’s sake, only the result of back-crossing r 2 to 
the double recessive, then (1) if the cross was AB x db t 
we get «AB 1A b iaB nab , where 1 (11) If the 
cross had been Ab / aB, precisely the reverse result 
occurs, namely, iAB nAb * naB . 1 ab, n having the 
same value as before This has been universally 
taken to indicate genetic linkage (some degree of 
absence of independence) between the two factors 
(111 ) In Drosophila there is the further fact that the 
results under (1 ) and (11 ) differ according to the sex 
of F, The female gives the formula stated above, 
but the male, without exception, gives n infinite— 
1 e linkage is complete m the male How these 
facts bear any relation to Prof MacBride’s definition 
of linkage, I fail to see The same factors in the same 
proportions are present in F, in both (1) and (u.), 
an cl m male and female under (111) , yet the pro¬ 
portions of the normal type and what Prof MacBride 
regards as the doubly pathological type (with both 
mutant characters) arc entirely different in accordance 
with the way in which the factors entered the cross, 
and with the sex of the individual tested That this 
reversal of proportions can have anything to do 
with the weakening of developmental energy of which 
Prof MacBnde speaks as the basis of linkage, is to 
me unintelligible 

(3 a) Finally, we can define as the “ percentage cross¬ 
over value" (N B , pace Prof MacBride, as a purely 
genetic concept, with no reference to possible cyto- 

logical interpretation) the expression . 

(3 b) If by the methods of (26) above, A or a has been 
found to be linked with Bor6 with cross-over value p , 
and with Core with cross-over value q, then it can 
now be prophesied that on testing B or b with C or 
c (a) linkage will be found between them ; and (0) if 
p and q arc small, the cross-over value will be the 
alfjebraic sum of p + q. 

This prophecy has been repeatedly verified; and 
no exceptions occur to the rule, provided naturally 
that conditions are kept constant, as m any physical 
or chemical experiment It is on this last general 
result that the hypothesis of linear arrangement of 
the factors is based I can only repeat that if Prof. 
MacBnde can advance any alternative explanation 
of these facts (which he has not yet done), it will be 
of great interest 

with regard to points m Prof MacBride's reply, 
he is not accurate m stating that Jennings started by 
assuming chromosome-breakage Jennings assumed 
nothing but the facts provided directly by certain 
breeding experiments—namely, the proportions of 
certain visible characters appearing after certain, 
crosses. The genetical fact that linkage is broken 
in a regular percentage of cases is entirely independent 
of any cytological hypothesis advanced in further 
explanation of it, and I repudiate the suggestion 
that to state this is to show confusion of thought. 
I have tried hard to grasp Prof, MacBride's own 
definition of linkage. He states that the basis of a 
linkage-group is "an impairment . . , [of] 'develop- 
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mental energy' "; in other words, if 1 understand him 
aright, a kind of constitutional disease. Further, 
each of its constituent " factors " is a 11 symptom *' 
of this diseased state. Hence, I take it, Drosophila 
melanogaster is afflicted with 4 of these constitutional 
diseases, of varying severity, since some exhibit 
many more "symptoms’' (factors) than others D . 
obscuta, on the contrary, suffers from 5 such 
" diseases,” and D virihs from 6. Whether the 
greater intensity of linkage in the males indicates a 
greater seventy of affection, I do not gather. I 
repeat that this is the only meaning that I can 
extract from his words , if I am mistaken, I apologise 
Prof. MacBnde also states that a unit-factor is a 
change , which to me is unintelligible. He also 
indulges in some speculations about the ongin of 
mutations This, however, has nothing to do with 
the point 1 raised, namely, the distnbution of 
segregating factors, by whatever means originated, 
among the gametes 

Neither are the beliefs of Dr Bateson or of Prof 
Johannsen at issue " What the policeman said is 
not evidence ” holds good for science as well as for 
law. The facts alone concern us, and I have tried 
to confine myself to such simple facts as with the aid 
of half-a-dozen stocks of Drosophila could be easily 
imparted by practical demonstration to a class of 
undergraduate students, and are regularly so demon¬ 
strated in numerous American universities 

J, S Huxley 

King's College, London 


A Metastable P Term in the Manganese 
Arc Spectrum. 

Three years ago Wentzel (Phys. Zeit , 24, 104, 19-23) 
pointed out that a metastable state of the manganese 
atom was to be expected and as evidence of this directed 
attention to a fivefold D' term So far as the author 
is aware, P r terms in tins spectrum have never been 
identified although they also should be expected 
In a letter to Nature by Mr. Beese and me (December 
26, 1925, p 936) attention was directed to the fact, 
noticed by me, that in many spectra the frequency of 
the first pp' group is near to the difference of frequency 
between the two lowest energy levels 111 the same 
system, both m the spectrum concerned and m the 
spectrum of the once more ionised atom 

Dr R. V. Zumstein, National Research Fellow at 
the University of Michigan, has kindly pointed out to 
me a group of six lines in the manganese spectrum 
During Dr. Zumstein’s researches on absorption in the 
spectrum of manganese (to appear in the Physical 
Review) these lines were found to be reversed in a 
heavy manganese arc but not absorbed by heated 
manganese vapour. These lines, therefore, must arise 
from low-lying energy levels in the atom but not from 
the normal state. Three of the lines were tentatively 
designated by Catalan {Phil. Trans. 223 A, 127, 1922) 
as the fifth triplet of the sharp series in what is now 
known to be the octet system. However, the inten¬ 
sities of these three lines axe not in the usual order and 
are much too great for this assignment. The reversal 
of these lines in the heavy arc, while the other triplets 
of the sharp series are not reversed, makes it certain 
that Catalan's assignment is incorrect. 

The above-mentioned group of six lines satisfied the 
relation pointed out in the first paragraph for the 
location of the pp' group, and, on examination, these 
pix lines are found to form a normal pp' group. The 
data are given in Table I. The principal narrow 
triplet is the first triplet in the sextet principal series. 
The first triplet in the septet system of ionised 
manganese 4s seen to be actually entwined with the 
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pp' group. The pp' group is seen to be normal in 
structure. The behaviour of these lines m the arc and 
absorption as described above is in accord with their 
assignment as a pp' group. The Zeeman pattern has 
apparently never been determined for this group of 

Table 1 . 

PP' Group in Manganese I. 

35769'4 

Principal Narrow Triplet, Mn \ v~ 725 82 

690’O 7 

385127 

554 5 

PP' Group . . . . ,= 

815*6 

857 ’* 

38 } 66’03 

Principal Triplet, Mn II . v ~ 54**94 

806*52 


2592-95 (5) 
38554-5 


'S' 9 


2595'77 (4) 
38512-7 


‘73 7 


2584 12 (5) 
38686 4 


I2i) 2 


2575 51 (5) 
38815-0 


p t 


170-7 


170-7 


2584 32 (4) 

38083-4 


'73 7 


2572 77(5) 
38857-1 


P ' 
8 


Pt Pi Po 

lines However, there seems little room for doubt 
that these lines arc a pp' multiplet in the octet 
system of Mn I, involving a metastable threefold 
P term Since the pp' frequency is so near 7 S 3 - T P 4 , 
the limit of the *P' terms must correspond to an 
ionised manganese atom excited in a 7 P state 

Ralph A Sawyer 

Physical Laboratory, 

University of Michigan, 

Ann Arbor, December 5. 


“ Alchemlstiscbe Decknamen.” 

In their recent paper under the above title 
(Sitzungsber. d Phys -Med Sozietat, Erlangen, Bd. 56, 
pp 17-36, 1924) Profs Wiedemann and Ruska used 
(among others) the Dresden MS 210, which contains 
a list of " Decknamen ” for iron, copper, tin, lead, 
"mercury and sal-ammomac, twenty-four for each 
substance It may be worth recording that a list so 
similar as to point to a common origin occurs in the 
British Museum MS Add . 25724, ff. 15 verso-i 7 recto. 
This gives 24 names each for iron, copper, sulphur, 
tin, lead, mercury and sal-ammoniac, so that it affords 
a check upon Wiedemann and Ruska's list m the case 
of the six bodies mentioned, and supplements it with 
the names of sulphur, which are missing from the 
Dresden MS. The two MSS. agree m being anony¬ 
mous, while the caption at the head of the list in the 
Dresden MS. is identical with that in the Bnt. Mus. MS 
i Iron —Names 1-5 and 7-24 are the same in both 
lists The Dresden No 6, al adq&r, is replaced by 
al~ashqar (" the ruddy ”) m the Brit. Mus. MS. The 
latter reading appears to be preferable; I find no 
authority for Wiedemann and Ruska's translation of 
adg&r as " Fuchsfarbige.” 

li. Copper .—The two lists agree in all 24 names, 
except that the Brit. Mus. MS. reads n&wus (sarcoph¬ 
agus) for t&wus (peacock). It is difficult to say which 
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is the more probable reading, though the characteristic 
colours of copper salts tend to favour fdwus. 

lii. Tin .—All the names are identical with the ex¬ 
ception of Nos. 11 and 22 For the former, Wiede¬ 
mann and Ruska read ” al qdfiri, das Mangelhafte.” 
The Brit. Mus. MS reads al-qd$%, i.e the judge, which 
Is far more probable, especially as qd$trl is apparently 
quite unknown to Arabic lexicographers For No 22, 
Wiedemann and Ruska give ” al abstmat al faa^ar 
unverstandlich ; basimat al Jtagar L£cheln des Steins 
der Weisen] ?) ” The Brit Mus. MS reads faajar 
al-tshmlth, 1 e the stone of ilhmtd or antimony sulphide 
(kuljl Or 

iv Lead —The two lists agree in the main Dresden 
No 11, however, is given as al sarzln (Wiedemann and 
Ruska *—" wohl verdorbenes persisches Wort”). The 
Brit Mus MS reads al-razin, “ the heavy, ponder¬ 
ous Dresden No 17 reads al hafts , this appears to 
be a misprint for al-nahs, since Wiedemann and Ruska 
translate the word correctly as Schaden Dresden No 
18 reads aftra$, rightly emended by Wiedemann and 
Ruska to aftras, the Brit Mus reading 

v. Mercury —Perfect agreement between the two 
lists 

vi Sal-ammoniac —Dresden No i, al mukvam , 
Brit Mus , al-haram The former is preferable 
Dresden No 23 is "a/ kajjis, der intelligente ” , the 
Brit Mus MS. reads al-lavvm, ” the soft/’ which is 
clearly correct Dresden No 24 is the same as No 22 
(” $dbiin al ftukamd Safe der Gelehrten "), Brit Mus 
No 24 reads shams al-hukama , 1 e the sun of the 
sages. 

vn. Sulphur —Absent from the Dresden MS. The 
British Museum MS reads as follows —1 Quite 
definitely al-lat*% , which is unintelligible It may be 
a mistake for, or a modification of, al-latha, the gum 
or resin. 2 al-w&qid, the burning 3 al-aqrab, the 
scorpion 4 al-muftnq, the inflammable 5 al-ndr, 
the fire 6 al-a$far, the yellow 7 al-sham\ the 

wax. 8 dhu al-jandhin, the winged. 9. al-$ab' , the 
indicator , but it is likely that a diacritical point has 
been omitted and that the true reading is al-$abgh, 
the dyer [sc., of metals]. 10 al-arus , the bride 
11. al-samgha (although there is no diacritical point 
over the K axn), the gum 12 al-khiddb , the dye 
13. ahzuftdr, the moaner (possibly because of the 
crackling of a lump of sulphur when held in the hand) 
14 al-talq , the talc (mica, gypsum) 15 al-dhahabl , 
the golden 16 al-alam , the sign 17. al-bayraq , 
the flag 18 al-jabal al-a$far, the yellow mountain. 
19. al-fyajar al-mu§affaft , the smooth stone 20 al- 
mubayyitf, the whitener 21 al-musawwtd, the black- 
ener 22 al-mulayyin , the softener 23 zandarihh, 
sandarach 24 al-him&r , the ass (or, since the first 
vowel is uncertain, the word may possibly mean 11 the 
redness.” Cf Dozy, Supplement, sub voce). 

E. J. Holmyard. 

Clifton College, Bristol, 

December 23, 1925. 


Maori Rock-Carvings. 

In Nature of November 21 last, p. 763, reference 
is made to an interesting discovery of Maori rock- 
carvings announced by the Wellington (N Z ) corre¬ 
spondent of the Times m its issue of November 11 
In that account there occurs the following passage : 
” Further exploration in this region [the Ngatihotu 
country] it is hoped may yield possibly even a 
picture of a Moa which would establish the connexion 
of the Maoris or their predecessors with this great 
wingless bird. . . Some authorities consider that 
the Moa was extinct before the first Maori migration, 
though it is admitted that the people who were here 
before the Maoris saw the bird in the flesh,” 
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In the year 1889 it fell to me to Explore the Sumner 
cave near Christchurch (N.Z.). The cave was con¬ 
cealed by a landslip (probably due to an earthquake) 
which had occurred before the colonisation of Canter¬ 
bury Province. Its existence was quite unsuspected 
until the quarrying for road-mending of the stone 
supposed to be continuous with the live-rock of the 
hill of which it formed the fore-front, which had been 
going on for many years, suddenly broke into it. On 
crawling in as soon as the orifice permitted, I found 
on the floor of the cave—a cavity fit to shelter a score 
of people perhaps—a fire-place - with half-consumed 
wood projecting radially from it in an undisturbed 
osition, just as left by the occupants who had 
umedly escaped, leaving their fire alight until it 
had burned out. They were evidently fisher-folk, for 
thev left behind them fish hooks, net sinkers, paddles, 
numerous lengths of fishing-line of plaited human 
hair, and in their kitchen-npdden broken shells, bones 
of seal, dog, Moa (partly burned, partly broken), and 
of other bird bones, among them those of an extinct 
species of swan (Chenopis sumnerensis) unknown to 
Maori tradition 

Evidence more important to the question being 
here considered, however, I found lying around the 
fire-place and in other parts of the cave, in the form 
of Moa egg-shells so disposed as to leave little doubt 
that their contents had been partaken of as a meal 
Such portions of these shells as had not suffered by 
the fire still retained their internal membrane, indi¬ 
cating that the eggs when gathered ^ere still fresh— 
or sufficiently so Other objects obtained from the 
cave were a boat-bailer with quite characteristic 
Maori ornamentation, a carved curl-tailed dog (> head 
of a paddle), a tiki, one or two other greenstone 
objects, and a few obsidian flakes The cave-deposit 
consisted of sterile strata separated by well-marked 
hearths containing charcoal, shells, and fragments of 
bone, indicating an intermittent occupation of very 
long duration The fall of material from the roof 
had been extremely slow since the closure of the cave, 
for the bailer, which lay on the surface hollow up, was 
practically empty The occupants of the cave, as 
identified by their cultural objects, must be held to be 
of the same race as the present natives—unless the 
pre-Maoris practised a similar style of carving and 
of greenstone manufacture—and were obviously 
acquainted with the living Dmorms 

The contents of the cave were placed in the Canter¬ 
bury Museum, Christchurch, of which I was then 
Director, and a hasty preliminary account appeared 
in the Transactions of the New Zealand Institute for 
1890, less detailed, however, than the contemporary 
record, with photographs, preserved m my journal. 
My departure from New Zealand and multifarious 
imperious duties since have prevented the publication 
of the fuller details. I hope, however, with continued 
improvement m health, to make good my default 
shortly. Henry O Forbes, 


Luminous Leaves and Stalks from Bengal. 

Prof Bujller, of Manitoba, Winnipeg, m his 
” Researches on Fungi,” vol. 3, published in 1924, 
states on p. 426 that he is now able to affirm that 
luminous leaves, in addition to occurring m France, 
Germany and Java, as reported by Tulasne in 1848 
and Mohsch in 1904, also occur in England, Canada, 
and the United States , and that as time goes on, 
doubtless many other countries will be added to this 
list. 

In July last I obtained a collection of decaying 
leaves, small pieces of dead wood, living grass roots 
and stalks, living fern petioles, and living roots of 
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A verrhoa Carambola , giving out a distinct soft white 
light, from a covering of forest bed in Barisal in 
Bengal. Four years back 1 got a similar collection 
of luminous leaves, wood, etc,, from the Bikrampur 
district m Bengal. In most cases I could And a colour¬ 
less fungus-hyph® in their sections Luminosity was 
usually confined to certain spots only, while in some 
cases thin flat surfaces were luminous all over 
Stalks showed a white streak of light along their 
lengths , no particular tissues within the stalks could 
be located as luminous, 

Molisch attributed the cause of luminosity to fungi 
in decaying leaves, but so long as the fungus is not 
isolated and brought under pure culture so that its 
identity may be established, the point is not free 
from doubt Molisch holds that the fungus gives out 
a photogen which, coming in contact with oxygen 
and water, gives out light ; it is a process of slow 
chemical combustion without production of heat 
But the photogen cannot be extracted. When I 
began crushing those luminous specimens with pestle 
m mortars containing a little cold and hot water in 
a dark room, the luminosity failed altogether, showing 
that photogen is not an extracellular secretion or 
excretion, but is bound up inseparably with the 
protoplasm of the living hvpb<e—so long as the fungus 
is hi a living condition it continues to emit light 
The response of the light-giving substance m this 
case was in every way similar to that of a living one, 
namely, when I put those luminous specimens m a 
receiver and supplied them with a current of pure 
oxygen, they glowed more intensely than before 
Light diminished on passing currents of pure hydrogen, 
nitrogen, and carbon dioxide gas, the former lumin¬ 
osity reappearing on access to the oxygen of the air 
Putting specimens in a vacuum-bath and using an 
air-pump the light failed, but as soon as air was let 
in, the former condition of luminosity revived at once 
Luminosity increased when specimens were immersed 
in dilute solution of hydrogen peroxide Luminosity 
failed permanently on dipping the specimens in 
strong alcohol or chloroform, thus showing that if 
the fungus is somehow killed, there can no longer be 
the production of photogen 

The present lot of specimens remained luminous 
for about ten weeks, being kept in a moist condition 
Specimens lose their luminosity when in a dried 
condition in blotting paper, but revive partially when 
in contact with water 

I could develop a photographic plate by exposing 
the film side to the direct action ot a luminous stalk 
for nearly 48 hours, keeping a control. 

S R. Boss. 

Botanical Laboratory, 

Carmichael Medical College, 

Calcutta, November 26. 


The Origin of the Satellites in the Ultraviolet 
OH Bands. 

a In a letter in Nature of February 7, 1925, p. 194, 
G, H, Dieke suggests that the numerous satellites in 
the ultraviolet OH bands originate m the same auan- 
tum states of the molecules as do the mam lines 
The test of this supposition is to see whether or not 
these faint lines are additional combinations between 
the same terms which are given for the principal 
lines, but sufficiently precise measurements for the 
application of this criterion have not been available, 
I have therefore remeasured the X3064 band, using a 
high dispersion plate {13 A.U. per mm.) on which 
this band was strongly developed, the main lines 
being necessarily over-exposed m order that the 
satellite system be well brought out. 
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The following “satellite" Q* and Q 2 series which, if 
Combined with the main P and R lines, satisfy the com*' 
bination relation Q(w) - + 1) = R(m) - Q(m +1), 

have been located They must, then, have the same 
final rotational state as the P and R branches, and so 
can be represented by the term formulas F x (m) - /,(m) 
and F s (w) -/ a (w) respectively Vacuum wave 
numbers are given, and unresolved doublets are 
denoted by *. 


m 

<rQi{*n), 

*<?»(«) 

m 

<rQ,(m). 


9 

32283*74 

32333*38* 

18 

3I9t5-75 

31944-36* 

TO 

256 97 

300*21 

19 

851 91- 

885-41 

ri 

226-49* 

269*28 

20 

794-18* 

820*96 

12 

192-24 

23t 48* 

21 

723-29 

752 77* 

*3 

154 ^9 

192*24 

22 

653 88 

683 42 

M 

113 27 

M9-53 

25 

577-5° 

604*27 

15 

07° 55* 

104*49 

24 


52805 

1 U 

022*50* 

°53 5” 

25 


439'38 

17 

1969*84 






Tt seems probable that most of the remaining 
satellites can also be represented by combinations 
between the terms in the mam branches 

The same combination defect, Q{m) - P(m-* \) — 
R{m) - Q(m + i), which exists in these Oil bands is 
also present in the magnesium hydride bands 1 In 
view of the general similarity between the two band 
systems—both having the same characteristic spread¬ 
ing of the doublets near the band origins—it is 
reasonable to assume that the MgR bands, too, owe 
their combination defect to the existence of displaced 
Q levels Satellite lines also exist in the MgH bands, 
but their investigation is obstructed by the presence 
of the many faint isotope lines 

These additional energy-levels have not as yet 
received interpretation 111 the theory of band spectra. 
More quantitative results such as the above would 
be a great aid in the solution of this problem 

The word satellite as used in this connexion, 
however, is somewhat of a misnomer, since, for 
example, Q 2 ( 24) - <rQ 2 (2 4 ) -21 A.U , with live other 
lines falling in this interval 

William W Watson 
Ryerson Physical Laboratory, 

The University of Chicago, 

December 22, 1925 


The Crystal as Diffraction Grating, 

The use of a crystal as a grating for measuring the 
wave-lengths of Rdntgen rays affords a beautiful 
illustration of the value of a second reference frame that 
may be associated with the customary reference frame 
of vector analysis Let e 2 e 8 be the prime vectors 
of the customary frame The second or derived frame, 
the prime vectors of which we will denote by e 1 e* e* 
with superior affixes, is such that the scalar products 
x x,e a x e 3 of any vector x and the original prime 
vectors are the cartesian components of the vector m 
the derived frame, and the scalar products x.e 1 x,e“ 
x.e 8 of the vector x and the derived prime vectors 
are the cartesian components of the vector in the 
original frame. 

Because of this property we use x x x x x* with 
superior affixes to denote the components of x in the 
original frame, and x x x t x 9 for the components in 
the derived frame, so that with the usual convention 
as to the summation of affixes we write 
x = x*t a - x*e a 

In a crystal of any form we take the origin at a 
point occupied by an atom, and for the heads of the 

1 W. W. y?*taan and P. Rudnick, Astroph. Journal , January 1936 . Hat 
those bands have as their 'carrier the MgH'*' ion Is shewn by several in¬ 
dependent lines of evidence, 
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prime vectors e x e a e, we take three adjacent non- 
coplanar atoms. Let unit vector r give the direction 
of the incident ray and unit vector s that of the 
emergent ray. The conditions for the reinforcement 
of an emergent ray of wave-length x are 

s t - r x = m x \ s a - r a = m,\ s 9 - r t = m,X (1) 

where m 1 m t m a are integers 

We take a vector m the components of which in the 
derived reference frame are the mtegers m 1 m t m % 
so that 

m - Wje 1 4 tw a e* + *n 3 e* 

Equations (t) are then all included in 

s~r~\m . . (2) 

From this we have 

s s - (r + \m). (r 4 Xm) 

or 2r.m + Xm m = o . . . (3) 

the equation that gives the wave-length 

The directions of the incident and emergent rays 
make the same angle with the vector m and tins 
might be called the incident angle The glancing 
angle 0, which it is the custom to measure, is the 
complement of the incident angle, and is the angle 
made with the mesh planes perpendicular to m 
It is given by 

cos 28 - r s 

which by the help of equations 2 and 3 becomes 

sin 0 times the magnitude of vector m 

When m x m a m a are prune to one another, the 
distance d between successive mesh planes is the reci¬ 
procal of the magnitude of m, so that 

sin 0 = ~ 
id 

The derived reference frame is equally appropriate 
in three dimensions and in four D B Mair. 

January 11. 


Weather Prediction from Observation of Cloudlets. 

Mr. Cave writes: " I am not sure that I understand 
the second of Sir Archdall Reid's definitions of 
cloudlets—' small diaphanous clouds that can be seen 
at the same time m every part' " The preceding 
definition was “ the smallest and thinnest fragment 
of cloud that can be clearly isolated." I do not 
know how to express myself more plainly On the 
other hand, Mr Cave and I may not mean the same 
by " cumulus " and ” cirro-cumulus " If there be 
any difference, then, smee I am a mere amateur, I 
am sure he is right T can only say that my sugges¬ 
tion as to the utility of observing cloudlets is founded 
on many years’ experience, and, so far as I can judge, 
on common sense. To me it appears true (1) that 
ram is preceded by the condensing of clouds, and a 
return of fine weather by their dissolving; (2) that 
when clouds wax visibly rain is probable, and fine 
weather when they wane swiftly; (3) that, m pro¬ 
portion to their sizes and densities, the waxings or 
wanings of big clouds are difficult to observe; (4) 
that, in proportion to their smallness, thinness, and 
isolation, the behaviour of cloudlets is easy to 
observe; and (5) that the behaviour of cloudlets is 
usually an mdex of the behaviour of neighbouring 
clouds, and therefore of current atmospheric condi¬ 
tions. I find it hard to believe that clouds commonly 
change their behaviours so rapidly "that the method 
is scarcely of more use than the tossing of a coin." 

It may be, as Mr. Cave says, that " Lenticular 
cirro-cumulus is composed of cloudlets that are bom 
on the windward side and die on the leeward side of 
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the cloud mass ” ; but, if so, the fact puzzles me* 
I can understand why a cloud should condense on 
the windward side of a cold mountain peak and 
dissolve to the leeward. I can understand that a 
cloud may grow on its cold shadowed side while 
dissolving on its sunlit slopes—though, because of 
the diffi culties of observation, I have never seen 
this phenomenon But I cannot understand how 
wind can so affect cirro-cumuli that they grow to 
windward and dissolve to leeward. Are not these 
cloudlets tn the wind (and therefore, m a sense, out 
of it) like plums in a pudding ? This phenomenon 
also I have not seen * or at least have not connected 
with the wind However, this is not a matter for 
the " likes of me” to theorise about. The fact 
remains that any one, at any time, on any day, 
when cloudlets can be isolated, may test, in a few 
seconds, the utility of weather prediction by means 
of cloudlets 1 thmk, like Dr J. W, S Lockyer, he 
will find it useful 1 wonder whether Dr. Lockyer 
can remember whether the rapid growth of his 
cloudlets usually presaged rain, and their dissolution 
fine weather ? May I insist once more that I have 
only sought to indicate what seems to me an easily 
observed and exceptionally reliable weather sign ? 

G. Archdall Reid. 

January 12 


Rate of Growth of Fungus Rings. 

Mr O, G. S Crawford's letter in Nature of 
December 26, page 938, concerning the age of fairy 
rings, seems to warrant a letter for publication m 
addition to a more detailed private letter. 

Fairy rings have been objects of interest from very 
early times and are the subjects of myths in most 
civilised countries, and are not beneath the notice of 
writers from Shakespeare to Kipling. As diverse as 
the myths are the suggestions regarding their mode 
of formation, ranging from fairy feet to fiery dragons 
and from thunder to moles 

It is now common knowledge that the rings are the 
result of a perennatmg fungus-mycelium and not of an 
annual spore discharge and germination It is some¬ 
times alleged that rings may remain stationary for 
several years ; W G Smith stated that he knew a 
fairy ring of Chtocybe geotropa on Dunstable Downs 
which had remained much the same size for forty or 
more years Most observers, however, agree that 
normally the rings increase in size The rate at 
which the mycelium extends outwards vanes con¬ 
siderably and is apparently dependent on weather 
conditions. There have been few actual measure¬ 
ments. Thomas studying rings of Hydnum suaveolcns 
over a period of nine years found an average annual 
increase of 23 cm. Ballion records an increase of 
12 cm. in one year for Marasmius oreades, but the 
advance wa 9 irregular being apparently more rapid 
when the ring was young, whereas for Psalliota arvensis 
the average increase was more than 50 cm. Bayliss 
with Marasmtus oreades found the minimum annual 
increase to be 3 inches, the maximum 13J inches. 
Shantz and Piemeisel estimated the average yearly 
advance as 12 cm. for Agancus tabulan$> and calcu¬ 
lated certain Californian rings to be about 250 years 
old, and a number of small fragmentary rings which 
apparently had a common origin as approximately 
600 years; the largest ring of Calvatia cyathiformis , 
with an average annual increase of 24 cm., was more 
than 400 years old. 

It is obvious that the rate of advance depends upon 
the species of fungus concerned, and also upon con¬ 
ditions of environment which necessitates observations 
over a number of years. 
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It may be remarked that Prof. Buckman mentioned 
tinge on Salisbury Plain more than fifty feet m 
diameter, J. Ramsbottom. 

British Museum (Natural History), 

London, S.W.7, January 7. 


On the Structure of the D, Line of Helium. 

Due to the position of helium in the periodic table, 
relative to that of the alkaline earth metals, it has 
been frequently pointed out that its spectrum should 
consist of systems of singlets and triplets instead of 
the observed singlets and doublets. An unsuccessful 
attempt has been made to resolve the strong com¬ 
ponent of the doublet into the two expected com¬ 
ponents with the expected separation of approximately 
o 17 A U., since the separation of the observed com¬ 
ponents is o 34 A.U. approximately 

A helium discharge tube wrapped in cotton which 
was kept wet with liquid air was used as a source, 
and the light was resolved by means of a quartz 
Lummer Gehrke plate and a small quartz spectro¬ 
graph Fortunately, the dimensions of the plate 
were such that one order fringe of the main component 
almost coincided with the next order fringe of the 
observed component These together produced a 
single fringe of width about 1/5 the total distance 
between the fringes The component looked for under 
these conditions should occur half - way between 
fringes 

Careful examination of the fringe system by both 
of us failed to reveal any trace of the expected 
component, though it would have been observed had 
its intensity been equal to or greater than 1/40 that 
of the mam component of this line and its separation 
from the mam component greater than o 08 A U 
Thus it appears that the structure of the (iir-wfl) 
senes of helium does not correspond to the equivalent 
series of the alkaline earth metals, calcium, etc 

W. A MacNaik 
W H McCurdy. 

Johns Hopkins University, 

Baltimore, Md , 

December 20, 1925. 


migration to the spawning ground of only 2 to 3 
million eels. Thus even if the time and the yield 
have been overestimated by a factor of 10, there 
would still be a comfortable margin. 

A F. Lindemann. 

Sidholme, Sidmouth, 

January 12. 


Measurement of Radiation Intensities by 
Photographic Methods, 

Referring to Dr. F. C. Toy's letter, under the 
above heading, in Nature of January 16, p 83, 
Dr. John S. Anderson and I came to the same con¬ 
clusion in an investigation published m the Proc 
Roy Soc. Edin> fourteen years ago In the words 
of this paper, “ Only when two beams of light of 
the same wave-length fall on adjacent parts of the 
same photographic plate and produce equal blacken¬ 
ing in the same time can we say that their intensity 
is equal ” This principle was made the basis of all 
the work we did at that time on ultra-violet spectro¬ 
photometry But there are some fields, such as 
astrophysics, where it cannot be applied. 

The object of this letter is to direct attention to 
the simple method we used for cutting down the 
intensity of the stronger beam Half the slit of the 
collimator was illuminated by the light of an iron 
arc, and in the line between the slit and the arc 
travelled a ground quartz diffusing screen The rays 
from the quartz screen filled the whole object-glass 
of the collimator The intensity of illumination of 
the half slit varied consequently as the intensity of 
illumination of the ground quartz, and the latter 
varied inversely as the square of its distance from 
the arc. 1 have since used intermittent sectors and 
“ neutral ” absorbing screens which Dr F C Toy 
favours, but am still of the opinion that for reducing 
the strength of the beam the inverse square law is 
preferable. 

R A. Houstoun 
Natural Philosophy Department, 

University, Glasgow 


A Possible Origin of Petrol-Fields. 

It has frequently been suggested that natural 
mineral oils may be the product of decomposed fish 
One of the main objections to this explanation has 
always seemed the difficulty of accounting for the 
concentration of oil deposits within the comparatively 
restricted areas in which they actually occur. But if 
one considers the migration of certain fish, for example 
the common eel, this objection can, in the main, be 
overcome. 

It has now been definitely established that all the 
European eels make their way to a certain deep-sea 
area in mid-Atlantic, where they spawn. The mature 
eels do not seem to return after spawning, only their 
offspring appearing in the rivers in due course in vast 
numbers. If, as is probable, they die after repro¬ 
duction, there must be enormous deposits under their 
spawning grounds, which might eventually be in part 
converted into oil. 

The quantities involved in this hypothesis appear 
to be m no wav unreasonable, if one allows a 
period of say 10* years for the formation of the 
United States oil-fields, which are estimated to have 
contained two to three thousand million tons of oil, 
and if one assumes that one eel on an average would 
provide 100 gm. of oil, then to account for these 
deposits one* would have to postulate an annual 
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The Occurrence of Dwi-Mangane&e in 
Manganese Salts. 

From our respective communications (Nature, 
vol. 116, p. 782 , Chem News, vol. 131, p. 273, etc, 
1925) it was apparent that, although working on 
different lines, we had detected the element of 
At No. 75 in manganese salts A sample brought 
by one of us to Prague has been examined in the 
laboratories of the Charles' University. The sample 
was obtained from a solution of " pure manganese 
sulphate" by removing as much manganese as 
possible with hydrogen sulphide. When examined 
polarographically ana also spectroscopically, it showed 
a similar content of dwi-manganese, namely, one per 
cent. The chemical properties of this mixture agreed 
with those previously announced from this Univer¬ 
sity, Since we have reached the same conclusion by 
independent chemical and electrochemical methods, 
we consider the association of dwi-manganese with 
manganese as proved, and thus regard the name dwi- 
manganese (D) as most appropriate for the element 
At. No. 75. V. DolejSek. 

Gerald Drucb. 

J. HBYROVSKf, 

The Institute for Experimental Physics 
and Institute for Physical Chemistry, 

The Charles' University, Prague, 

January ra. 
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The Advancement of Engineering in Relation to the Advancement of Science . 1 

By Prof. A. E. Kennelly, Harvard University. 


T HE term engineering is employed with many 
different shades of meaning Tredgold’s famous 
definition of civil engineering, which appears in the 
charter of the Institution of Civil Engineers (London), 
dating from 1828, commences with the excellent phrase 
* 1 —the art of directing the great sources of power in 
nature for the use and convenience of man—In 
Tredgold’s time there were only two recognised types 
of engineering -- t,e. civil and military. At the 
present time, nearly forty different branches of 
engineering have been itemised in technical literature 
For the purposes of this discussion the following broad 
definition is suggested to cover all types of non-military 
engineering • “ the e( onomic applu ation of the sciences 
to construction, production or useful accomplishment, 
especially on a large stale *’ 

From this point of view, engineering manifests itself 
as the activating principle in the industrial world. 
Engineering, m this sense, must not only be coeval in 
antiquity with civilisation , but the degree of engineer¬ 
ing attainment in any age must also necessarily be an 
index or criterion of its civilisation, judged from the 
material aspect 

The present era, which is essentially an engineering 
age, may be said to date from the introduction of the 
steam engine, and in that sense is only about one 
hundred years old. The application of the science of 
heat, m relation to steam for generating power, rapidly 
changed the nature of production from the individual- 
worker system to the factory system, augmenting 
greatly the output of a day’s work. This in turn 
brought new dense factory populations, and also 
brought the means of supporting them The so-called 
industrial revolution, thus started, brought tremendous 
sociological changes in its wake Rapid steam trans¬ 
portation accelerated commerce and developed markets 
It enabled producers to find sales for their products over 
a continually enlarged area. A sense of economic 
emancipation dawned over mankind. 

During the Middle Ages and the Renaissance the 
study of science was slowly advancing in the western 
* world, mainly under the guidance of the universities. 
This study consecutively followed the growth of 
mathematics, and was seldom directed to engineering 
applications The natural philosophers, chemists and 
mathematicians who lived in the early years of the 
nineteenth century, taught and worked in intellectual 
regions usually remote from applications to utility. 
The rapid growth of the steam engine for driving 
factory machines, in the early years of the engineering 
era, brought into existence the mechanical engineer, 
who received his training in the workshop and factory. 
The mechanical engineer was compelled to study the 
nature of heat engines and of combustion, the laws of 
mechanics, and the properties of machines This 
scientific study was, at first, more or less empirical 
and unsystematic In the early days of mechanical 
engineering the physicists and scientists were ordinarily 
so far removed in their experiences from machines and 

1 From the address of the retiring chairman delivered on December 30, 
*983, before Section M (Engineering), at the Kansas City meeting of toe 
American Association for the Advancement of Science. 
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engineering that they saw no way of co-operating with 
the engineer; while the engineer was so completely 
engrossed with the practical details of his work that 
he could see no way of receiving help from theoretical 
science. 

The last few decades have steadily drawn together 
these two types of men and schools of thought, by 
mutual modification. The constantly increasing scale 
of machinery and machine production has necessitated 
more concentrated scientific study of the principles 
involved. The engineering applications have demanded 
more scientific knowledge, and the scientists have 
become more interested m applications Until about 
fifty years ago the initial training of a young engineer, 
after leaving school, was either by apprenticeship to an 
engineering workshop, or by being articled, as an 
assistant, to a practising engineer. It is now recognised 
that the best training is m an engineering s(hool of a 
university or technical college, where special study is 
devoted to the fundamental arts and sciences, followed 
by technical or applied science in some particular 
branch 

It is not only in the particular fields of engineering 
that this close dependence of application upon the 
sciences has become essential ; but also in manu¬ 
facturing and general production. It may be safely 
iisserted that manufacture, on a large scale, is so closely 
associated with engineering processes as virtually to 
become engineering itself In other words, in order to 
carry on manufacture economically, on a large scale, 
the process is practically the same as engineering. 
There is the same need for scientific study of the 
principles and basic materials involved, the same need 
for careful and thorough design, with the view of 
eliminating waste in material, plant or labour, the same 
need for experience and skill in the various stages of the 
work, and the same necessity for careful preliminary 
estimates of cost, as well as of checking the cost in 
successive stages 

Every labour-saving appliance in manufacture, and 
every scientific improvement introduced into its pro¬ 
cedure, is a new evidence of the identity between 
modem manufacture and engineering. A manu¬ 
facturing community, in modem times of competition 
and development, is of necessity an engineering 
community. 

Pnor to the amalgamation of science and industry in 
our present engineering age, the advancement of science 
was made mainly in places where science was studied 
and taught; t.e . in universities, or institutions of 
scientific learning associated therewith. Since the 
amalgamation, however, an increasing share in the 
advancement of science has been carried on in engineer¬ 
ing establishments; i.e. in industrial laboratories, in 
factory laboratories, or in government and state 
laboratories. In future, the advances of engineering, 
and of the sciences upon which engineering depends, 
will be so bound up and interconnected that whatever 
gives one a step forward must also give a like impulse 
to the other. 

It would no longer be possible to maintain the huge 
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populations of many large cities in the world without 
engineering; i>t. without the continued economic 
application of the sciences to the supply of the many 
products those cities require. 

Although the needs of utility have in recent years 
either suggested or demanded numerous scientific 
researches, it is manifest that many other researches in 
the sciences are and will doubtless continue to be made 
exclusively for the truth's sake, and independently of 
any specific utilitarian need It is only necessary to 
consider any scientific subject in all its bearings, to 
realise that this must be so. The great science of 
mathematics, for example, must evidently be greater 
than the sum of all its applications , so that unless all 
scientific curiosity as to the nature of new mathematical 
relations shall disappear, many investigations must 
continue to be made into branches of the subject that 
appear to have no immediate applications. Moreover, 
many cases of scientific research which have been made 
without any suspicion of applicability have afterwards 
come to be applied to very practical use. It would 
seem that the only differences which necessarily 
separate a scientific research of the basic or non-apphed 
type, from one of the applied type, lie in the aims and 
motives of the researcher. In other words, one and the 
same research, conducted in the same way, may be an 
applied-science research or a basic-science research, 
according only to the purpose in the mind of the person 
who carries on the work 

Jt is generally conceded that researches carried on for 
the advancement of science tend strongly to stimulate 
the imagination. The investigator is called upon, at 
every stage of experimental mquiry, to speculate upon 
all the possibilities that present themselves, and to set 
up a new test that may serve to demonstrate which are 
the actualities and which the unrealities. It is not so 
generally recognised, however, that the work of the 
designing engineer also makes special claim upon his 
imaginative powers in the matenal realm. Any new 
project, such as a large bridge, building, railroad or 
power plant, calls for a careful estimate and design 
It has to be completely visualised, part by part, m the 
mind of the designer, before construction commences. 
The designer has then, cither alone or with the aid 
of assistants, to realise his plans in two-dimensional 
drawings. A large project may involve the prepara¬ 
tion of many hundreds of drawings, in advance of 
assembling the materials. All of these drawings must 
interlock and connect in technique and dimensions. 
Tracings and blueprints from these drawings are then 
provided for guiding the constructors in their various 
tasks. The assemblage of design drawings embodies 
m most new undertakings a considerable amount of 
invention, imagination and creative work, which the 
builders proceed to translate from small scales in two 
dimensions, to full-size three-dimensional reality. To 
the trained eye, a good construction blueprint reveals, 
under its network of lines, a wonderful image of 
reality. 

In the engineering of building construction, provision 
is made for the proper conservation of aesthetic grace, 
by the profession of architecture. On its artistic side, 
Architecture seeks to foster and promote the art of 
beautiful building construction. This professional 
attitude towards art in the engineering of buildings 
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guides public opinion in such a way that graceless and 
inharmonious buildings seldom escape popular censure. 
In other branches of engineering the aesthetic quality 
of the product does not at present find similar pro¬ 
fessional safeguard. Nevertheless, there is, for each 
type of engineering construction, a certain somewhat 
indefinite standard of artistic appearance below which 
the designers and builders are sure to encounter hostile 
criticism. In every country, new types of machines, 
which are experimental and have not yet established 
their right to survive, are usually revealed by their 
awkward appearance. Each country develops, as a 
general rule, its own type of jesthetic standards in 
appearance, and experts frequently detect, in this way, 
the nationality of machines and the relative artistic 
engineering excellence of the nations m which those 
machines were produced. It is here again that the 
advancement of science reacts upon advancement in 
engineering; because the harmony in Nature that 
scientific study discloses, tends to guide the minds of 
those who apply the great principles of Nature to the 
satisfaction of human needs. 

Just as the advancement of engineering construction, 
as for example in telescopes, is constantly tending to 
the advancement of the sciences, or of astronomy in the 
case considered , so in return the advancement of 
science is constantly tending to the advancement of 
engineering processes Thus, the precision of geodetic 
surveying has greatly increased during the last few 
decades, owing to progress in the sciences of astronomy, 
mathematics, physics, metallurgy, geology, and others. 
Moreover, the demands made upon engineering design 
and construction tend ever to become more exacting. 
For example, it has recently been stated that the great 
new Philadelphia-Camden bridge across the river 
Delaware is the first in which the supporting towers 
have had to be given extra strength to withstand the 
possible accidental impact of an aeroplane. 

So close is the present interconnexion between 
science and engineering that the only salient dis¬ 
tinction between them lies in their respective relations 
to economics. Questions of cost inevitably present 
themselves in the study of basic scientific problems, if 
only as limitations to equipment ; but they are ever 
present in the study of engineering problems Indeed, 
engineering problems call for special methods of 
accounting, and emphasise the importance of deter¬ 
mining amortisation, depreciation, effective rates of 
interest and present values of plants. The stock¬ 
takings of large-scale businesses likewise tend to 
become both economic and engineering inquiries. 

As the entire civilised world becomes more and more 
given over to engineering, if only in order to support 
its large populations, it becomes evident that the 
conversion of factories for producing utilities into 
agencies for developing destructive and poverty-making 
warlike implements, is ever easier. The power of 
science to create in the hands of those who help, becomes 
equally the power to destroy in the hands of those who 
fight. The world has only too recently seen how 
terribly destructive the powers of science and engineer¬ 
ing can become in war among the industrialised nations. 
Modem war is engineering gone mad. This misuse is, 
of course, no fault of either science or engineering. If, 
however, in the reasonably probable advance of both, 
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we are to avoid the utter destruction of civilisation by 
war, and the economic servitude of posterity in its 
wake, we must all unite in building an international 
organisation that shall not only tend to prevent the 
onset of war but shall also swiftly suppress its first 
outbreaks. In any such organisation, both science and 
engineering are sure to be powerful elements for 
effecting control. Under such control, once success¬ 
fully established, the advancement of science and 
engineering should surely promote and maintain world 
peace Even now all science and its applications are 
essentially international. No way has ever been found 
to make science operate exclusively for the benefit of 
one nation, or portion of the globe 

In the basic sciences, the units of measure employed 
are almost universally the simple units of the inter¬ 
national metric system—the metre and the gram—with 
their derivatives. In engineering and applied science, 
the units employed have gradually likewise become 
metric in all parts of the world except in the English- 
speaking countries, where both the time-honoured but 
cumbersome English and American systems of units 
persist. Even in the English-speaking countries, how¬ 
ever, a gradual transition may be perceived towards 
the ultimately inevitable international metric system. 
When the transition shall have become complete, the 
mutual advances in engineering and in science will 
be rendered more easy and rapid, through the use 
of the same language of units. This simplification 
will benefit science and engineering in all parts of the 
world. 

The advances of science and of engineering have thus 
far always enriched mankind materially. Material 
production has been greatly hastened ; so that the 
average possessions of men have been increased, or else 
larger populations have been supported to divide the 
increase. It is doubtful, however, whether increase of 
human happiness, beyond a relatively small modicum 
of possessions, is at all commensurate either with the 
growth of material wealth or with the growth of 
population. It seems that while science can largely 
increase general comfort and prosperity, it can, at 
present, ensure but little increase of happiness and 
contentment. Whether this must always and inevit¬ 
ably be so, is debatable, and depends to some extent 
on our definitions of science. In any case we must 
turn for help to moral and spiritual sources of happiness 
if we are to continue to become increasingly indebted 
for material wealth to the scientific revelations of the 
interpretable universe. At present it appears that 
advancement in the power to enjoy and give content¬ 
ment is more difficult for us collectively to acquire than 
advancement in the power to secure material benefit 
through science and engineering. In the discovery and 
maintenance of these uplifting philosophies the calm 
and contemplative Orient has surpassed the tense and 
restless Occident. 

It is generally admitted that the study, either of the 
sciences or their applications, tends to produce in the 
mind of the student a sense of humility and a respect 
for truth. Indeed, it is not strange that habits of 
seeking or applying scientific truths should engender 
habits of faithful thinking. In this respect there is 
encouragement in the belief that the tendency of the 
present engineering age is, on the whole, towards 
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accuracy of reasoning and precision of thought. 
Scientific ideas may tend slowly to dominate over 
irrational and irregular thinking. A casual review of 
general literature Over long periods of time seems to 
show that as science has advanced, irrational and 
superstitious ideas have dwindled. The concomitant 
danger, however, lies in the occasional ravages of 
erroneous pseudo-scientific doctrines. A plausible but 
false doctrine, that masquerades as a scientific proposi¬ 
tion, may produce more harm in a scientifically disposed 
world than a flagrantly immoral popular belief of a 
dearly irrational character. The responsibility for 
making unguarded statements that are unsupported 
scientifically, thus rests increasingly upon all speakers 
and writers. 

* In the development of the applied sciences, a con¬ 
stantly increasing demand devolves upon the underlying 
basic sciences. In the prehistoric times of primitive 
engineering, only the simple rudiments of the underlying 
sciences may have been involved. In the ancient 
Egyptian and Roman days, engineering must have 
demanded a closer study of mathematics and physics 
for support Since, however, the dawn of the present 
engineering age, much more knowledge and research 
have been demanded in a long list of the branches 
of basic science. Invention is always needed. But 
whereas m past tunes, inventors, if they had the 
requisite talents, did not need much scientific know¬ 
ledge, at the present time the successful inventor has 
not only to be endowed with inventive ability, but he 
must also be well versed in basic science. It appears 
that in the future this demand for basic scientific know¬ 
ledge, as a prerequisite to applied-science progress, will 
continually increase. 

The leadership of the ancient world rested mainly 
upon physical force. The trend of the more recent past, 
through the present, towards the future, is for world 
leadership among the nations to rest mainly upon 
science and its applications. Already the progress of 
engineering is hampered and thwarted in many direc¬ 
tions by lack of advance in the basic sciences. It is to 
these that national attention should be directed for the 
progress of the knowledge that benefits first the nation 
in which it is made, and later all the other nations. If 
only in the interests of applied science, the advancement 
of basic science should be stimulated and fostered. 
Support for applied science is likely to be forthcoming 
from the industries themselves ; but support for basic 
science is more difficult to secure. 

The national importance of this is so great that the 
need should be made widely known. An effective way 
to stimulate advance in the sciences in the United States 
would be to secure permanent endowment for a suitable 
annual prize, to the most notable contribution each 
year, in each section of the American Association for 
the Advancement of Science. This official recognition 
of scientific achievement would stimulate and encourage 
researchers in all the sections. There is no reason to 
fear that such scientific progress might be practically 
valueless. Useless scientific knowledge is now a con¬ 
tradiction in terms. Moreover, aside from the question 
of immediate versus future application, the patient 
earnest study of truth, in those .parts of the universe 
that are attainable to us mortals, constitutes the noblest 
quest; with which we are yet acquainted. 
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The Production of Motor Spirit from Heavy Oils. 

By Dr. A. E, Dunstan. 


I T is obvious that the provision of adequate supplies 
of motor fuel is a fundamental necessity of modern 
civilisation. Thirty years ago the light fractions of 
petroleum were not only a by-product in the pre¬ 
paration of kerosene, but also a positive nuisance, and 
vast quantities were deliberately burnt. In the interim 
the demand for motor spirit has steadily increased, and 
to-day has reached the colossal figure of eleven thousand 
million gallons per annum, Great Britain consuming 
nearly four hundred and fifty million gallons in the year. 

This demand is increasing at the rate of about 30 per 
cent, a year in Britain alone, whilst the rate of increase 
on the Continent when trade becomes prosperous will 
inevitably be steeper than that in England. Last year, 
of the total amount of petrol produced in the United 
States, the straight-run gasoline distilled from the crude 
amounted to 56 per cent., cracked gasoline 33 per cent., 
natural gas or casing-head gasoline 10 per cent., and 
benzene r per cent. 

It is clear that “ cracking,” i.e. the conversion of 
heavy oil into lighter products, is playing a more and 
more important part in the provision of motor spirit 
The first successful attempts to bring about the con¬ 
version of heavy oils into lighter products were achieved 
by Dewar and Redwood in 1889 (English Patent 10277), 
and the object of this operation was the conversion of 
gas oil into burning oil. It was many years later that 
the conversion of burning oil and gas oil into petrol 
became desirable and practicable. 

Although Redwood’s patent was taken out in 1889, 
the writer had the advantage of seeing some time ago m 
Edinburgh a lay-out of a shale oil refinery in which this 
operation was actually provided for so far back as 1865. 

The actual origin of cracking in the United States is 
supposed to be due to the carelessness of a Stillman who, 
having left a still running, returned some hours later and 
found that a lighter distillate was being produced, and 
this was traced to condensate dripping from the upper 
cooler part of the still on to the hot residue. Between 
this early discovery and present-day big-scale cracking 
lies a period of intensive development, and it was only 
the perseverance of Dr. Burton that led to a refinery 
procedure being established on a large scale. The 
Burton process is really indistinguishable from that put 
forward by Dewar and Redwood; in effect, Burton 
merely heated petroleum residues at a temperature of 
700° F. under a pressure of 4-5 atmospheres, the pres¬ 
sure being maintained right up to the outlet of the 
condenser. The real difference lies in the fact that 
Burton had developed the same procedure, but to a 
different end—the production of gasoline. 

The first Burton patent was taken out in 1912. For 
a long time the Burton process was regarded with some 
disfavour, because of the relatively high pressure main¬ 
tained in the still and the somewhat serious risks 
incurred by heating large masses of oil under these 
conditions, and the attention of innumerable investi¬ 
gators was directed to the cracking of hydrocarbons 
under atmospheric pressure. In Great Britain, for 
example, about the years 19x3 to 1916, two at least of 
such processes were in operation. They failed, how- 
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ever, because the serious drawback of low pressure 
operation is a high yield of gas with corresponding low 
yield of gasoline, and that of a nature which makes * 
refining extremely difficult. As will be seen in the 
sequel, it is by no means certam that vapour-phase 
cracking at atmospheric temperature is entirely defunct, 
because the nature of the spirit produced does offer 
certain advantages as a fuel for modern high-com¬ 
pression engines. 

During the War, quite a considerable amount of 
attention was paid to vapour-phase cracking from an 
entirely different point of view. It has long been 
known that at temperatures in the neighbourhood of 
750° C., paraffmoid hydrocarbons may be cracked, 
yielding considerable percentages of aromatic hydro¬ 
carbons. In a large-scale experimental plant operated 
at Thameshaven in 1916, working with heavy Persian 
oil distillates, a spirit was produced which contamed no 
less than 16 per cent of toluene. 

Between 1916 and the last few years, however, the 
attention of inventors has been almost entirely directed 
to cracking under pressure, because it has been found 
that the spirit produced m this way is not only higher 
in yield but is also accompanied by far less gas and 
coke. 

One or two typical methods of procedure may be very 
briefly outlined In essence, all these processes consist 
of two parts : A pipe-still through which the oil is 
passed with considerable velocity at high temperature 
and pressure into a reaction vessel, in which it is 
maintained under pressure for varying lengths of time. 

In the Cross apparatus—which is one of the most 
popular types—the oil is raised in the pipe-still to a 
temperature of about 470° C. and then passes into a 
reactor, which consists of a horizontal steel cylmder 
40 ft long, 38 in. in diameter, with walls 3 in thick. 
The reactor is not directly heated, but Is heavily lagged, 
and the oil is held in this chamber long enough to 
establish equilibrium between the liquid and vapour 
phases This period is about 15-20 minutes, and the 
oil falls in temperature 50° between the inlet and the 
outlet. The operating pressure may amount to 750 lb. 
to the square inch Normally in this process the 
amount of coke produced is less than 1 per cent. 

After the reaction is complete, the oil is discharged 
into a separator and thence the vapours pass to the 
dephlegmator, where the temperature is regulated to 
yield gasoline to the required specification. The gas 
that is produced is nearly sufficient to maintain the 
necessary temperature in the plant. A modem unit 
will process 2000 barrels of oil per day, and if the inter¬ 
mediate oils produced in the operation be recycled to 
the plant, it is claimed that the yield of gasoline from a 
gas oil fraction may reach 65 per cent. 

The Carleton-Ellis developments have led to the 
adoption of a vertical reactor which may be in duplicate. 
Oil is fed through the pipe-still under a pressure of 350 
lb, and passes into vertical steel vessels, in which again 
the time factor is allowed to have its effects After the 
reactor cemes the dephlegmator. 

The Dubbs' system is particularly adapted to the 
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cracking of residue oils, although of course it will 
function on distillates. The process is simple in that 
the oil, after leaving the pipe-still, passes into a large 
reactor under a much lower pressure than that used by 
the Cross system. In the standard plant the oil enters 
the reaction chamber at 450° C., and the vessel is 10 ft. 
in diameter and may reach 30 ft in height, with a capa¬ 
city for coke ranging from 30 tons upwards. From the 
reactor again the vapours are subjected to dephlcgma- 
tion, and a heavy condensate can be passed along with 
the incoming crude oil to the pipe-still 

The question of temperature in liquid-phase cracking 
is decided by the particular oil under treatment and 
the amount of gasoline required, because there appears 
to be a definite relationship between the variables time, 
temperature, and yield. It is interesting to note that 
the percentage of spirit obtained, after the oil has 
reached a definite cracking temperature, appears to 
double, within limits, for an increase of io° C. 

There has been little advance in our knowledge of 
cracking from a chemical point of view during the past 
ten years, because problems connected with cracking 
processes have been more often of an engineenng nature, 
and the most urgent question to the majority of 
operators is the possibility of elimination—or at any 
rate the diminution—of coke, so that the plant may 
run continuously without the necessity for frequent 
shut-downs for cleaning. 

It is surprising how little progress has been made in 
the examination of the residues left after the cracked 
gasoline has been removed from the synthetic crude oil, 
and investigators would do well to bear in mind that 
herein lies reactive material of unknown constitution, 
knowledge of which would probably amply repay 
intensive research 

Recent development in the design of the high 
speed, high compression, and high efficiency light car 
'engine has brought to notice the importance of 
suitable fuel. It is in this connexion that cracked 
spirit shows particular advantages over straight run 
gasoline, in that it withstands high compression and 
is less prone to detonation, and it is a fact that, at the 
moment, quite considerable quantities of this material 


are being marketed as u anti-knock M motor spirit. 
The vapour phase product, having been processed at 
considerably higher temperatures, is specially note¬ 
worthy from this point of view. 

No account of the present position of oil-bracking 
to-day would be complete without some consideration 
of the Bergius process, about which such far-reaching 
claims have been made. From the early work of 
Bergius there emerged the formation of artificial coal 
from cellulose at temperatures of 350° C. and pressures 
of more than 100 atmospheres. This substance was 
capable of hydrogenation by being heated to 400° C. in 
the presence of hydrogen at very high pressures From 
this observation naturally led the application of hydro¬ 
genation to coal itself. 

An entirely new technique had to be developed in 
this research and its later development, and only the 
discovery of a new method of joint construction 
rendered possible the application of very high pressures 
to this problem 

A commercial plant has been set up at Rheinau, and 
consists of an autoclave 30 ft long x 3 ft in diameter, 
fitted with stirring device and capable of handling 50 
tons of material a day, under a pressure which may 
reach nearly 300 atmospheres. 

In the case of coal, the material is ground to pass a 
400-mesh sieve and is mixed with oil to permit of its 
passage through pipes. The autoclave is heated very 
ingeniously by surrounding it with heated nitrogen 
under pressure. Bergius has claimed that any coal 
containing less than 84 per cent, of carbon on an ash¬ 
free basis can be successfully hydrogenated. 

In this connexion a good deal of work has been 
carried out the last few years in Great Britain, more 
particularly in the University of Birmingham, which 
more or less substantiates claims advanced by Bergius, 
and a variety of coals, lignites, and so on have been 
liquefied, but it should be borne in mind that the liquid 
product, whatever it may be, is certainly not petroleum, 
seeing that it contains liquid compounds of oxygen, 
sulphur, and nitrogen; and at the moment of writing it 
can be safely stated that the process has not yet been 
placed on a commercial basis. 


Obit 

Prof Edmund Knkcht. 

Y the death of Prof Edmund Knecht, associate- 
professor of technological chemistry in the College 
of Technology, University of Manchester, chemistry, as 
applied to dyeing and other branches of textile industry, 
has lost one of its chief exponents. 

Henry Edmund Knecht was the third son of Gustave 
Knecht, B.Sc. (Lond.), a Swiss who became a 
naturalised Englishman and for many years had 
a large private school in Liverpool, where Dr. Knecht 
was born in 1861. His mother was English. On 
leaving school he matriculated at the University of 
Ztirich, studying chemistry under Victor Mayer, to 
whom later he acted as assistant. He graduated Ph.D. 
at the Swiss Federal Polytechnic in 1882, and returned 
to England in 1883 on his appointment as Head of the 
Department of Chemistry and Dyeing of the then 
newly opened Bradford Technical College. In 1890 
he entered upon the long period of service at the Man- 
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Chester College of Technology which ended only with 
his death. 

When the Society of Dyers and Colourists was formed 
in 1884, Dr. Knecht became the first editor of the journal 
of the Society, a position which he held continuously 
for forty-one years and was the source of great 
satisfaction to him. To commemorate the completion 
of the fortieth year of his editorship, an excellent 
portrait of Dr. Knecht was issued with the journal 
and a valuable presentation was made to him, towards 
which subscriptions were received from the United 
States, Canada, India, Japan, and most European 
countries—for he had friends and admirers the world 
over. 

Dr. Knecht was an indefatigable and prolific worker, 
his published researches, which number more than one 
hundred, appearing in the Journal of the Society of 
Dyers and Colourists f the Journal of the Chemical 
Society, the Bmchie , and elsewhere. They cover a 
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wide range, dealing with the production and application 
of dyestuffs, the chemistry of textile fibres and textile 
processes, etc* He also developed an entirely new 
series of analytical processes based on the use of 
titanium salts. He was the author alone or in collabora¬ 
tion of several standard works on dyeing, printing, and 
allied industries, the best known being the “ Manual of 
Dyeing” by Knecht, Rawson, and Loewenthal. He 
also contributed a number of articles to the last edition 
of the “ Encyclopaedia Bntannica.” 

Dr. Knecht was in good health until J uly last, when 
he underwent a serious operation from which he made 
a good recovery. Going to Switzerland to recuperate, 
he remained there until November, but during the 
whole time kept in close touch with the investigations 
carried on by his assistants in Manchester. Arriving 
m Englund during one of the worst fogs experienced 
for years, he caught a chill which developed into bron¬ 
chitis, and he succumbed quite suddenly to heart 
failure on December 8 last, at his home at Marple, 
Cheshire. 

As a teacher Prof Knecht acquired a great reputa¬ 
tion, not mainly through formal lecturing but by 
personal contact and example in the laboratory. The 
letters received from past students in many parts of 
the world at the time of the presentation recently made 
to him indicate the abiding affection in which many 
of them held ** the Doctor,” 

Dr Knecht was never married, but is survived 
by three sisters He had the gifts of humour and good 
comradeship, but to hide an excessive sensitiveness 
and shyness he had also a natural reticence which was 
penetrated only by his intimate friends His publica¬ 
tions are characterised by sound judgment and lucidity, 
and frequently by those flashes of vision which connote 
genius. To no other man does the Society* of Dyers 
and Colourists so largely owe its present considerable 
reputation; and it may truly be said that no man in any 
country has done more to enrich our scientific knowledge 
of textile materials and processes 

Walter M Gardner. 


Mr. R. B. Newton, I.S 0 . 

Richard Bullkn Newton, lately senior assistant 
in the Geological Department of the British Museum; 
was bom in London on February 23,1854. Ilis father 
was Librarian and his uncle (Mr E. T. Newton, F R.S.) 
Palaeontologist to the Geological Survey. He was 
educated at the Central London Foundation School, 
Cowper Street, entering there as one of the first scholars 
At the age of thirteen years, Newton obtained work at 
the Geological Survey, and in 1873 became one of the 
assistant naturalists under Huxley. In 1880 he was 
transferred to the British Museum and was soon 
engaged in the removal of the geological collections 
from Bloomsbury, and the rearrangement in their new 
home at South Kensington. He became an expert 
conchologist and especially interested himself in the 
Tertiary Mollusca, issuing a systematic list of the 
Edwards Collection in 1891, Other contributions 
flowed from his pen, to the number of about a hundred; 
many of them, though professedly systematic reports 
on collections of fossils sent to the Museum from distant 
regions, constituted considerable additions to our 
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geological knowledge of Africa, Asia, and the near East. 
Another branch of his work was the study of the 
Foraminifera as guides to geological horizons 
In 1914 Mr. Newton received the Wollaston Fund 
from the Geological Society of London. He was 
president of the Malacological (1910-12) and of the 
Conchological Society (1913-15). His wide knowledge 
of fossils and their literature and his familiarity with 
the national collection made his services of much value 
to the British Museum and to the Empire at large. 
Since his retirement from the service he had continued 
to work in his old room at the Museum, and was hard 
at work there until, only a few days since, he left to 
undergo the operation to the effects of which he 
succumbed on January 23, m his seventy-second year. 
His helpful presence will be greatly missed by all his 
colleagues. F. A B 


We regret to announce the death of Dr Karl 
Goldschmidt, chairman of the directors and for many 
years head of the executive of the firm df Th Gold¬ 
schmidt and Co , of Essen, who succumbed to an 
operation on January 5 at Stuttgart, at the age of 
sixty-eight lie and his brother, the late Prof Hans 
Goldschmidt, wore well known as the inventors of 
“ thermit,” and in a recent monograph entitled 
“ Aluminotherinie.” Karl Goldschmidt has described 
fully the nature and importance of the thermit-reaction. 
The brothers inherited from their father a chemical 
manufacturing business, which they transferred from 
Berlin to Essen thirty-five years ago. Under the 
management of Karl Goldschmidt, the business 
developed enormously and in 1911 it became a public 
company 


We regret to announce the following deaths: 

Dr Charles A Dorenms, formerly professor of 
chemistry and toxicology at the University of Buffalo, 
known for his work on foods and on the chemistry of 
sanitation, on December 2, aged seventy-four years. 

Mr C M Doughty, honorary fellow of Gonviile 
and Caius College, Cambridge, traveller and poet, the 
author of " Travels in Arabia Deserta,” on January 21, 
aged eighty-two years 

Dr C. Ins Fox, senior assistant pathologist at the 
Royal Free Hospital, Gray's Inn Road, London, who 
died as the result of a poisoned finger sustained 
during a post-mortem examination, on January 21. 

Prof. C. Golgi, emeritus professor m the University 
of Pavia, Nobel pnzeman in medicine with Prof, 
Ramon y Cajal in 1906, and distinguished for his work 
on the histology of the nervous system, on January 21. 

Prof. H. A. Gossard, chief of the Department of 
F-ntomology of the Ohio Agricultural Experiment 
Station and president of the American Association of 
Economic Entomologists, on December 18, aged fifty- 
seven years. 

Dr. W. R. Lang, formerly professor of chemistry 
in the University of Toronto, known for his work on 
low-temperature phenomena and on the chemical 
industries of Canada, on November 20 

Prof. Edward S Morse, formerly professor of com¬ 
parative anatomy at Bowdoin College, and also of 
zoology at Tokyo, an authority on Mollusca and on 
Japanese ceramics, who was president in 1886 of the 
American Association for the Advancement of Science, 
aged eighty-seven years. 
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News and Views. 


An interesting announcement was made by Lord 
Reading in his speech as Viceroy at the opening of 
the Indian Legislature on January 20 A Royal 
Commission is about to be appointed : “ generally 
to examine and report on the present conditions of 
agricultural and rural economy in British India." 
There follow particular directions, of which one is 
glad to see that the first subject of investigation will 
be “ the measures now being taken for the promotion 
of agricultural and veterinary research " From time 
to time we have had occasion to direct attention to 
the remarkable success—particularly in plant-breed¬ 
ing—that has followed the labours of research 
workers at Pusa and other centres in India There 
can be little doubt that the economic results that 
have already been achieved will impress the Com¬ 
mission, and that, as a result, a further extension 
of the work will be recommended We hope the 
Commission will pursue the matter to the conclusion 
which the experience of state-directed research in 
Great Britain suggests, namely, that the successful 
exploitation of scientific research rests, in the last 
analysis, on fostering the supply of scientific workers. 
Considering the subject of economic botany alone, 
it is a somewhat remarkable fact that—save m 
some degree in the University of London—no 
universities m Great Britain undertake the specialised 
training of botanists in the economic aspects of the 
science. For some years past there has been a 
strong demand from India and the Dominions for 
trained geneticists, mycologists, and entomologists. 
It is not suggested that it would be possible to tram 
men in England in the specific applications of these 
subjects m foreign countries, but training in the 
principles of the economic application of such sciences 
a9 genetics might well be attempted As a corollary 
to this proposition, the new Commission might 
perhaps consider the desirability of assisting the 
universities by means of scholarship grants, or other¬ 
wise, following the time-honoured precedent of 
recruitment for the Indian Civil Service 

Presumably the Secretary of State for the Colonies 
will soon proceed to the appointment of a Director of 
the Amam Institute m Tanganyika. On December 9 
the announcement was made in the Kenya Legislative 
Council that following on the recommendation of the 
East Africa Parliamentary Commission, the Secretary 
of State for the Colonies was taking steps for the re¬ 
establishment of this Institute. Each of tile East 
African territories was asked to make a contribution 
towards its maintenance, their total contributions 
amounting to 8000/. yearly. In addition, initial 
capital expenditure of 6000 1. was to be incurred. The 
contribution of the Imperial Government had not 
then been determined but it was hoped a sum would 
be set aside from the 10,000,000/. development loan. 
This announcement was received with enthusiasm by 
the representative of the Kenya settlers, Lord Dela- 
raere, who stated that the Colony stood to gain 
advantages out of all proportion to the contribution 
of 1200/, for which it was asked to make provision. 
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But as the East African Standard pertinently remarks, 
the selection of the staff will need to be made carefully. 
It is obvious that the Director should be an able 
administrator and one who can command the con¬ 
fidence and continued support of the Governors, the 
Directors of Agriculture, the settlers, and the leading 
traders—preferably one who has a knowledge of the 
varied elements of the population and its needs, For 
upon his relations with the various administrative 
and executive elements in the territories and his 
knowledge of the conditions prevailing will the success 
of this experiment depend Perhaps these qualities 
can be found in one who could bring also a specialist’s 
experience to bear upon the scientific problems with 
which the Institute is to deal But the other de¬ 
siderata should be the determining factors 111 the 
choice of a Director who will secure for the Institute 
the confidence and support necessary for its success. 

The two children's lectures under the Dr, Mann 
Trust at the Royal Society of Arts tins year assumed 
a strikingly novel form in the hands of Prof. H. E. 
Armstrong They were, m fact, not lectures at all 
in the conventional sense Prof. Armstrong con¬ 
ceived the characteristically original plan of imparting 
a notion of scientific method and its application to 
some simple things of daily life by going back to 
Lewis Carroll and the immortal Alice, and the lectures 
were entitled " Alice m Wonderland at the Breakfast 
Table." The plan was that a team of children 
assuming the familiar characters and acting under 
the general direction and commentary of Prof. 
Armstrong as a sort of Sage, should work out an 
experimental elucidation of some questions centrmg 
round carbon Beginning with sugar and an ex¬ 
cursion into the realm of nutrition, the course ended 
with the chemistry of egg-shell substance. The 
experimental procedure was masked, so far as possible, 
by breakfast-table appliances and procedure on 
“ Alice " lines, and excellent effects were obtained 
by the use of very simple properties. 

It was evident that much thought and ingenuity 
had been bestowed by Prof. Armstrong upon the 
production, but there had been a singular spell of 
ill-luck, several important members of the caste 
having to fall out at a late stage owing to illness or 
quarantine. In these circumstances the presentation 
necessarily seemed somewhat unrehearsed The ex¬ 
periments] part was excellently conceived and 
executed. The Mad Hatter had fortunately main¬ 
tained a clean bill of health and played his leading 
part quite admirably. He had upon him (perhaps 
unconsciously) the burden of being the grandson of 
the two men who, in their generation, did more than 
any of their contemporaries to make science-teachers 
consider their ways—Prof. Armstrong m the physical 
and the late Prof. Miall in the natural history sciences. 
Though the representation suffered from the troubles 
already referred to, and though the " book " and 
comments in some places seemed to be a little out 
of tune with the juvenile mind, the venture was of 
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very remarkable originality and interest. It left some 
of tbe adult members of the audience with the feeling 
that if Prof. Armstrong were to take his troupe on 
a provincial tour, it might reappear in one of the 
little (chemical) theatres of London and even make a 
modest bid for favour at Christmas with " Peter Pan." 

Ik his Friday evening discourse at the Royal 
Institution on January 22, Sir William Bragg dealt 
with " The Work of the Davy Faraday Research 
Laboratory.” He said the Laboratory was founded 
in 1896 by the late Dr. Ludwig Mond, who provided 
building, equipment, furniture and an endowment 
for its upkeep. It was entrusted to the care of the 
managers of the Royal Institution Its purpose was 
the development and extension of chemical and 
physical research by methods suggested in the deed 
of trust, or by any other means that appealed to 
those m charge of the Laboratory It was to be 
open to workers of any nationality, the sole qualifica¬ 
tion being the ability to carry on research, and no 
fees or expenses for electricity, water or gas were to 
be charged. Tins was, indeed, a free and generous 
foundation The laboratory is well adapted to team 
work, inasmuch as it provides room for some fifteen 
to twenty workers, who can conveniently exchange 
ideas and give mutual assistance It is actually 
employed in this manner, and all its rooms are 
occupied. The mam problem under attack is the 
application of the new X-ray methods to the study 
of organic substances, that is to say, such substances 
as are of main importance m living organisms, and 
such other substances as are of similar structure and 
composition This covers a vast range of materials, 
fats, oils, paraffins, alcohols, dyes, explosives, and so 
on The work done is in the main contained in the 
realm of pure science. The new methods of analysis 
by X-rays are continually showing promise of useful 
applications to many industrial problems, but it is 
desirable that such laboratories as the Davy Faraday 
and the university laboratories should not allow 
themselves to be drawn away too far from the 
problems of pure research. If the latter be neglected, 
industrial applications will in the end lose their 
vitality. 

In the improvement of our roads and canals in 
pre-railway times none played a more important 
part than Thomas Telford, whose great bridge over 
the Mcnai Straits was one of the finest engineering 
feats of the time. The bndge was opened on January 
30, 1826, by the passage of the London and Holyhead 
mail coach across it, and it has therefore bden in use 
for just a century. Its central span is 580 feet, while 
the carriage way is carried at a height of 100 feet 
above the water way. Early iron suspension bridges 
were usually made of ordinary chains, but in the 
Menai Bridge, Telford formed his links of flat bar iron 
1 inch thick, 3^ inches wide, and 10 feet long. There 
are sixteen chains in all and the total sectional area of 
the main chains is 260 square inches. The cost of the 
bridge was 120,000/. Telford was sixty-eight years 
of age w hm the bridge was opened, but he continued 
to practise his profession until almost the end of his 
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life. He died at 4 Abmgton Street, Westminster, 
on September 2, 1834, and was buried in Westminster 
Abbey. 

The official opening on Thursday last, January 21, 
by Lord Lloyd, of the Sennar Dam across the Blue 
Nile at Makwar in the Sudan, marks the completion 
of the first stage of a great enterprise by which, ulti¬ 
mately, something like 3,000,000 feddans (Egyptian 
acres) of hitherto barren land will be rendered 
cultivable The full scheme contemplates the pro¬ 
vision of two dams, the second being across the White 
Nile at Gebel Auha, a short distance south of Khartum; 
this will be required to ensure the summer water 
needs of Egypt The area immediately available for 
cultivation amounts to 300,000 feddans and lies in 
tlie valley of the Blue Nile below Wad el Haddad, to 
the west of Barakat, which is the headquarters of the 
Sudan Plantations Syndicate, where a cotton-ginning 
factory has been established The Sennar Dam is 
3025 metres in length, but only 1800 metres of this 
is dam, properly so called, the remainder being side 
walling on the banks. The height of the crest of the 
dam above the river bed is 26 metres, and the founda¬ 
tions go down some 10 to 12 metres There are 80 
sluices in the main structure, each 8*4 metres by 2 
metres; and 14 sluices (each 5 metres by 3 metres) 
for the regulation of the irrigation canal The 
quantity of masonry in the dam is 423,000 cu. metres. 
The reservoir has a capacity of 636 million cu. metres, 
or about one-quarter the capacity of the enlarged 
Aswan reservoir. 

The Netherlands expedition to the Karakoram 
Range under the leadership of Mr. P. C. Visser made 
several important discoveries during the past year. 
From a preliminary account in the Times of 
January 18, it appears that from Hunzathe expedition 
ascended the Hunza valley and then branched off 
into the Bara-Khun valley, which was found to 
drain a vast region of glaciers and peaks of more than 
22,000 feet Then the Khunjerab valley was ascended 
and a high but comparatively easy pass was dis¬ 
covered leading to the Ghujerab valley. From this 
valley, which proves to be occupied by the longest of 
the head streams of the Hunza, by a lofty pass the 
Shimshal valley was reached. At the head of this 
valley two great glaciers were discovered, the 
Khordopin, 32 miles long, and the Venjerab, almost 
as long A third glacier, the Yazghil, which flows 
in from the south, was explored. Mr. Visser 
believes this heavily glaciated region to include the 
largest expanses of ice in the world outside polar 
regions. Other explorations included an ascent of 
the Batura glacier, which was found to be 37 miles 
long, and a northern branch of the Hispar glacier 
flowing from the southern side of the high peak of 
Malunguti. The expedition, in addition to mapping 
more than 2000 square miles, has made large scientific 
collections. A full account of the work is to be given 
shortly to the Royal Geographical Society. 

An exhibit of models illustrative of flint flaking 
made by Mr, S. Hazzledine Warren will be held in 
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the lecture room of the Royal Anthropological Insti¬ 
tute at 52 Upper Bedford Place throughout the 
month of February, during the hours at which the 
Institute is open. Fellows and others who may be 
interested in the subject are cordially invited to visit 
this exhibition and examine the models. They num¬ 
ber more than sixty, and are planned on similar lines 
to the models used in the study of comparative 
anatomy and other subjects That is to say, they 
are painted in conventional colours to indicate the 
comparisons of homologous parts as developed under 
various human, mechanical, and natural processes of 
flaking It is intended to make a limited number of 
duplicate sets of these models, as a first attempt 
towards a standard set for comparison So far as 
good natural flakings are concerned, so few have yet 
been collected that, for the time being, museums 
generally do not, and cannot, possess adequate speci¬ 
mens Although plaster casts are inferior to originals, 
it is hoped that they may prove better than none. 

Sir Gilbfrt Walker, the new president of the 
Royal Meteorological Society, succeeded Sir John 
Eliot as Director-General of Observatories, India, in 
1904, and retired from that position after twenty years' 
service under the age rule During his tenure of 
office as Director-General he attacked the complex 
problem that had puzzled all his predecessors, that 
of forecasting the monsoon rainfall, by the statistical 
method of using coefficients of correlation His most 
noteworthy official contribution to meteorology is a 
memoir on “ A Preliminary Study of World-Weather," 
in which lie has collected together all the correlation 
coefficients, large or small, and has discussed the 
physical interpretation of his results Sir Gilbert 
Walker was a senior wrangler and a fellow of Trinity 
College, Cambridge He is now professor of meteor¬ 
ology at the Imperial College of Science and Tech¬ 
nology, South Kensington, and has the distinction 
of being the only professor of meteorology in the 
British Isles 

Lieut.-Col E Gold, who was presented with the 
Symons Gold Medal of the Royal Meteorological 
Society at its annual meeting on January 20, is 
assistant director of the Meteorological Office, member 
of the Aeronautical Research Committee, and president 
of the Weather Telegraphy Commission of the Inter¬ 
national Meteorological Committee, 1919 He has 
carried out studies on the dynamics of the upper 
atmosphere, the thermal conditions of the strato¬ 
sphere, etc , his researches in these subjects gaimng 
him his fellowship of the Royal Society, and the 
prize, offered for competition to the whole world by 
the German Meteorological Society, for a discussion 
of the dynamics and meteorological statistics of the 
upper atmosphere. During the War he acted as 
organiser and chief of the British Meteorological 
Section of the Army m France, and was well known 
through the British Army areas as Meteor G.H.Q. 
This section was of enormous importance to the 
success of the Air Force and, more especially, the 
artillery. 
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Sir Ernest Rutherford received his education at 
the Nelson Boys' College and the Canterbury College, 
Christchurch, New Zealand, and on the occasion of 
his recent visit to Christchurch, he was presented with 
an illuminated address. It shows Sir Ernest Ruther¬ 
ford’s school and college as they were when he 
attended them, the chemical laboratory in which he 
worked, and the house m which he was bom. The 
wording of the address evidences the weight attached 
in Christchurch to scientific distinction, and the esteem 
in which Sir Ernest Rutherford is held in his native 
land The decorations on the address are highly 
creditable to the artistic taste of the designer. 

Rainfall statistics over the British Isles for 1925 
are given by the Meteorological Office, Air Ministry, 
in the monthly numbers of the Meteorological 
Magazine The normal rainfall for the British Isles 
as a whole for the 35 years 1881 to 1915 is 41*41 
inches, and the rainfall in 1925 for the several 
divisions of the British Isles is given as percentages 
of the normal For the British Isles as a whole 
and in the divisions England and Wales, Scotland, 
and Ireland the rainfall was less than m 1924 and 
1923 The mean for Great Britain and Ireland was 
104 per cent of the normal, the heaviest fall being 
108 per cent, in England and Wales February had 
the greatest excess of ram over the normal in England 
and Wales with 189 per cent and June the lowest 
with 6 per cent of the normal In Scotland, May 
had the greatest excess with 191 per cent, of the 
normal and June the lowest with 39 per cent of 
the normal , in Ireland, May had the greatest excess 
over the normal with 194 per cent and June the 
least with 23 per cent , for the British Isles as a 
whole, May had the greatest excess with 185 per 
cent, of the normal and June the least with 18 per 
cent, of the normal At Camden Square, London, 
the principal station of the British Rainfall Organisa¬ 
tion, the rainfall for the year was 24*91 in., which 
is o 44 in. more than the normal The wettest 
month was July with 3*58 m of rain, which is 150 
per cent, of the normal, but relatively February 
had more abnormal rain, the measurement being 
2-86 in., which is 171 per cent, of the normal. The 
driest month was June with o-n in , which is only 
5 per cent, of the normal. 

A note on “Drought, its Prevention and Cure ” 
is given in the Meteorological Magazine for December 
from an article on the Kalahari project by Prof. 
E, H L. Schwarz. The author is well known for his 
proposals to increase the rainfall of South Africa 
by reconstituting the ancient lakes of the Kalahari 
region. Instances are cited of the extensive desicca¬ 
tion of large areas originally extensive lakes, and this 
is especially treated with reference to Africa. The 
author mentions that in Central Africa the great 
lakes still function as sources of rain for the interior, 
but he refers to imminent danger that Lake Victoria 
will be drained into Tanganyika, with disaster to the 
whole Nile Valley. Attention is directed to the water 
supply to the Kalahari lakes being intercepted 
through the Victoria Falls probably about 500 years 
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ago. River piracy and geographical changes are 
possible and even probable; the part which concerns 
meteorology is the effect of such changes on rainfall 
Reasoning on certain internal changes in South 
Africa, the author points to an average decrease of 
about one inch per annum in the rainfall between 
the periods 1881 to 1900 and 1901 to 1920 The 
author of the note refers to Bathurst having a decrease 
of nine inches per annum during the same period, 
and at Sierra Leone a decrease of 25 inches per 
annum Even in the Cape Verde islands in the 
open ocean, the rainfall has suffered a marked 
decrease. These facts are taken to suggest that the 
disappearance of the Kalahari lakes is part of some 
more general change which human endeavour cannot 
hope to cope with The article was the subject 
recently of an interesting discussion in the Meteoro¬ 
logical Office 

The recently published lust of sectional presidents 
at the British Association meeting in Oxford next 
August has been completed by the appointment of 
Sir John Snell, chairman of the Electricity Com¬ 
mission, as president ot Section G (Engineering) 

At a meeting of the Zoological Society of London 
held on January 20, it was stated that the total 
number of visitors to the Society's Gardens for last 
year was 1,823,61ft, a decrease of 233,528 as compared 
with the previous year The number of visitors to 
the Society's aquarium during the period was 423,657. 

His Majesty the King has consented to become 
patron of the annual general meeting of the Society 
of Chemical Industry to be held in London during 
the week commencing on July 1 q The third Messel 
Memorial Lecture will be delivered by Lord Balfour 
at the Mansion House on the afternoon of the first 
day of the meeting 

A limited number of bacteriological microscopes 
by Koristka are being offered for sale at a reduced 
price by Messrs The City Sale and Exchange, Ltd , 
81 Alders gate Street, London, E.C t The microscope 
stand has a wide body tube fitted with draw tube, 
and is provided with a double rack-and-pimon coarse 
adjustment, a graduated fine adjustment, rotating 
stage, and a sub-stage with focussing adjustment. 
We have examined one of these instruments and 
consider it well made and capable of giving useful 
service in serious bacteriological or general microscope 
work. It is equipped with three objectives, f in , 
i in, and A in oil immerston, in triple revolving 
nose-piece, three eye-pieces, and an Abbe condenser 
with iris diaphragm The price for the complete 
equipment in carrying case is 19 guineas, and the 
firm is prepared to supply the instrument on seven 
days' approval and also, if desired, to accept payment 
by instalments. 

With reference to the note in Nature of January 23 
(p. 136), on the discovery of the capehn m glacial 
nodules in S.E. Bosnia, Mr, Errol I. White, of the 
Department of Geology, British Museum (Natural 
History), informs us that one of the specimens has 
been presented to the national collection by Dr. 
St. John Bc^lkey and is on exhibition at the Museum. 
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Dr. R. B. Moore, formerly chief chemist of the 
U.S. Bureau of Mines, who was largely responsible for 
the development of helium production during the 
War, has been awarded the Perkin Medal for 1925 
by the American section of the Society for Chemical 
Industry. The presentation was made on January 15. 

The Rivers Memorial Medal for anthropological 
work in the field for 1925 has been awarded by the 
Council of the Royal Anthropological Institute to 
Prof. C G. Seliginan for work in New Guinea, Ceylon, 
and the Sudan The Medal was presented to Prof 
Seligman by L)r A C Haddon at the anniversary 
meeting of the Institute on January 26. 

Ir is stated in the Times that in celebration of the 
centenary of the death of Stanislas Stasztc, scientific 
worker, business man, and statesman, the Polish 
Government has restored to the Warsaw Scientific 
Society the palace presented to that body by Staszic, 
but afterwards confiscated by the Russians, 

Thf treatment of tuberculosis with sanocrvsm, a 
thiosulphate of sodium and gold, introduced by 
ITof Mollga&rd of Copenhagen, has attracted atten¬ 
tion, and Prof T R Elliott details the results he has 
obtained with it 111 eleven cases (Lancet, January 16, 
p 126) He thinks that, used with care, the drug 
does no harm, and his impression is that it pioduces 
more rapid improvement in pulmonary tuberculosis 
than could be obtained by any other method of 
treatment 

The Council of the Geological Society has this 
year made the following awards —Wollaston Medal 
to Dr Henry Fairfield Osborn of the American 
Museum of Natural History, Murchison Medal to 
Dr William S Boulton, professor of geology in the 
University of Birmingham, Lyell Medal to Dr 
O T. Jones, professor of geology in the University 
of Manchester , Wollaston Fund to Mr A L Leach ; 
Murchison Fund to Mr W. S Bisat ; Lyell Fund to 
Mr F Raw and Mr A F Halhmond 

An International Photographic Exhibition in 
Esthonia is being organised by the Esthonian 
Photographic Club in Tallinn (Reval) on May 2-16. 
Exhibits will be arranged in five sections * (i) 

Artistic photography, (2) photography in natural 
colours, (3) applications to science and industry, 
(4) photomechanical processes, (5) literature. Appli¬ 
cations to exhibit must reach the Club by March 15 
and exhibits by April 15. An illustrated handbook 
of the Exhibition containing also articles of pro¬ 
fessional interest is to be issued. 

At the annual general meeting of the Royal 
Meteorological Society, held on January 20, the 
following officers and new members of council were 
elected President , Sir Gilbert Walker ; Vice-Presi¬ 
dents , Capt C. J. P Cave, Col H. G Lyons, Dr. 
G. C. Simpson, Mr. G. Thomson ; Treasurer , Mr. 
Francis Druce , Secretaries , Mr. R. Corless, Commdr, 
L. G. Garbett, Major A. J H Maclean ; Foreign 
Secretary, Mr. R. G. K. Lempfert; New ^Councillors, 
Mr. R. Arnison, Miss E. Elaine Austin, Dr. H. Jeffreys, 
Mr. I. D, Margary, Lt.-Commdr. E. C. Shankland. 
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A meeting of the Society, which will take the form 
of a conversazione, will be held an the new galleries 
of the Science Museum, Exhibition Road, South 
Kensington, by invitation of Colonel H, G. Lyons, 
Director of the Museum, on Wednesday, February 3, 
at 5 p.m., to see the meteorological and physical 
collection A gallery which has just been opened 
contains a large and effective display of meteoro¬ 
logical instruments and weather charts, both modern 
and historical 

A conversazione will t>e held by the British 
Science Guild in the Carpenters' Hall, Throgmorton 
Avenue, EC, by kind permission of the Master and 
Court of the Carpenters' Company, on Thursday, 
February ti, 4 30-6,30 p.m. Brief addresses will be 
given on the scientific approach in administrative 
problems, on the use and abuse of the " conference " 
instrument, on losses from avoidable fires, and on 
losses from timber disease Admission wiU be by 
card of invitation only, to be obtained on application 
to the Secretary, British Science Guild, 6 John Street, 
Adelpln, W C 2 

At the annual meeting of the Royal Microscopical 
Society held on Wednesday, January 20, the following 
officers and new members of council were elected 
President , Dr. James A Murray , Vtee-Presidents, 
Mr. A Chaston Chapman, Mr M T. Denno, Dr. R J 
Ludford, Sir Charles Parsons ; Treasurer, Mr Cyril 
F. Hill , Secretaries, Mr. Joseph E Barnard, Dr 
Clarence Tierney, New Members of Council , Dr 
R. S, Clay, Dr. A S Parkes, Dr A. Piney, Mr E A 
Robins , Librarian, Mr. Robert Paulson, Editor, 
Dr. J W H Eyre, Curator of Instruments, Mr W. E. 
Watson Baker , Curator of Slides, Mr E J Sheppard. 

The Council of the Institution of Electrical 
Engineers has made the fifth award of the Faraday 
Medal to Colonel R, E. B Crompton, honorary 
member of the Institution. Colonel Crompton, who 
has twice been president of the Institution, is one 
of the early pioneers of electrical engineering and 
has played an outstanding part in the development 
of electricity supply in Great Britain The Faraday 
Medal is awarded not more frequently than once a 
year either for notable scientific or industrial achieve¬ 
ment in electrical engineering or for conspicuous 
service rendered to the advancement of electrical 
science without restriction as regards nationality, 
country of residence, or membership of the Institu¬ 
tion. 

The New York correspondent of the Times 
announces that the Universal Oil Products Company 
has given a Bum of 50,000/. to the American Petroleum 
Institute. This is in addition to the gift of 50,000/. 
made last December by Mr. Rockefeller, jun., for 
the encouragement of scientific research in petroleum. 
The Institute also announces that Mr. Charles E. 
Hughes has been retamed to represent it before the 
Federal Oil Conservation Board. 

We are informed that Messrs. R. and J Beck, Ltd., 
are opening new premises situated at 69 Mortimer 
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Street, London, W. i. More accommodation will thus 
be provided for demonstration purposes in conjunction 
with microscopes and optical instruments. 

We have received from Messrs. Everett, Edgcumbe 
and Co, Ltd., an account of their exhibits at the 
Physical and Optical Societies’ recent exhibition of 
apparatus, amongst which may be mentioned an 
integrating photometer for measuring by a single 
observation the mean-spherical candle-power of a 
lamp. The lamp under test is placed at the centre 
of a 3-ft. cubical enclosure with white interior walls, 
and a sample of the general illumination inside the 
enclosure is compared, in a photometer shielded from 
direct illumination, with that of an external lamp 
the distance of which from the photometer has been 
previously adjusted by comparison with a standard 
lamp at the centre of the enclosure Another 
interesting feature was a 1000-amp transformer for 
use up to the higher wireless frequencies. In this 
apparatus the secondary circuit and the magnetic 
circuit are enclosed within the primary current sheet, 
the primary circuit consisting of an entire copper 
sheath, which also serves as an electric shield. 

Messrs Dulau and Co , Ltd , 34 Margaret Street, 
W.i, have just circulated Catalogue No. 136 of nearly 
1200 works dealing with zoology, geology, and palse- 
ontology. Copies of the catalogue can be obtained 
free upon application. 

Messrs. W. Heffer and Sons, Ltd , Cambridge, 
announce the early publication of a new edition, 
the seventh, of S W. Cole's " Practical Physiological 
Chemistry," containing two additional chapters on, 
respectively, biological oxidations and reductions, 
and the analysis of blood 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned :_A 

principal of the Chesterfield Technical School—The 
Director of Education, St Mary's Gate, Derby 
(February 8) A lecturer m the department of Civil 
Engineering and Surveying at the Imperial College 
of Science and Technology, City and Guilds (Engineer¬ 
ing) College—The Secretary to the Delegacy, City and 
Guilds (Engineering) College, Exhibition Road, S.W 7 
(February 15). Sir Ernest Cassel readerships at the 
London School of Economics in economic geography 
and in foreign trade — The Academic Registrar, 
University of London, South Kensington, S.W7 
(February 18, not March 9 as previously announced). 

A scientific assistant at the Royal Aircraft Establish¬ 
ment, primarily for research in connexion with 
electrical ignition appliances—The Superintendent, 
R.A.E., South Famborough, Hants (February 20) 
(quoting A.81). A curator of Museums under the 
Libraries, Museums and Arts Committee of the City of 
Liverpool—The Town Clerk, Dale Street, Liverpool 
(February 27) (endorsed " Curator of Museums "). A 
professor of metallurgy in the University of Birming¬ 
ham—The Secretary, University, Birmingham 
(March 1). A professor of physics at University 
College of North Wales—The Registrar, University 
College of North Wales, Bangor (March 20). 
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Our Astronomical Column. 


New CoMET.—Another new comet, 19266, was 
discovered at Braamfonteinon January 16, by Mr. T. E. 
Blathwayt, who immediately communicated the news 
to the Union Observatory at Johannesburg, where 
an observation was secured a few hours later. The 
comet was then in Declination 30° South, but it was 
moving rapidly northward, and will be observable in 
England when the moon approaches new. Observa¬ 
tions by Mr Jeffers at the Lick Observatory, and 
M. Renaux at Algiers, have come to hand, From 
these Dr A. C. D. Crommelin has computed the 
following orbit . 
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The magnitude was 11 at discovery ; the approach 
to the earth will probably cause a slight brightening 


Prof W H Pickering’s Work on Mars —The 
Draper 11-inch refractor with which Prof. Pickering 
has observed six apparitions of Mars since 1912 at 
Mancleville, Jamaica, has now been recalled to 
Harvard. Though he hopes to observe the next 
apparition there with another telescope, he thinks it 
is a good occasion to summarise his results A paper 
in Popular Astronomy for November 1925 contains his 
measures of the polar caps As has previously been 
noted, the circumpolar regions are veiled with clouds 
when tlie cap is forming, which takes place fairly 
rapidly. Then the clouds disperse, leaving the 
dazzling snow surface visible 

Owing to the eccentricity of the orbit the southern 
cap is larger than the northern, but melts more 
quickly. A great fraction of the total moisture of the 
planet, which Prof Pickering estimates as about 
equal to that m the great American lakes, is con¬ 
cluded to oscillate between the two polar regions, 
fertilising each hemisphere when it melts 

Prof. Pickering alludes to the results obtained bv 
Drs. Adams and St. John with the Mt Wilson 60-incn 
mirror (Pub Art. Soc. Pac. t 1925, 37, 158). They 
find that the Water vapour in Mars' atmosphere is of 
the order of 5 per cent, of that m our own, and the 
free oxygen 15 per cent, of that in our own. These 
facts, combined with the thermopile results indicating 
a fairly high day temperature, suggest that the 
conditions for habitability are more favourable than 
were supposed some years ago. 

Recent Sunspots. —The two large groups of 
sunspots which were seen during the latter half of 
December have returned as naked-eye objects The 
preceding spot, south of the sun's equator, represented 
the following of the two spots originally composing 
the group. The great spot m the northern hemisphere 
has returned increased in extent, and on January 19 
and 2Q, although much foreshortened near the sun's 
limb, it was easily seen with the naked eye. This 
single spot is one of the three largest which have 
appeared within the last fifty years. Its area on these 
two .days exceeded 3000 millionths of the sun's 
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hemisphere ; its length, 8| degrees of solar longitude, 
is equivalent to about 60,000 miles 

There have been other spots of minor importance. 
The large stream of spots, seen on the central meridian 
on December 16, has returned though much diminished, 
and the leading spot of an earlier stream (central 
meridian passage, November 24) has been seen for 
the third time. 

The following table continues the information of 
naked-eye spots: 

No BateonDuc. 

1 Jan. 16-29 Jan 22*3 21 0 S 1/1000 

2 Jan 18-31 Jan. 24*6 22 0 N 1/300 

(Areas express the proportion covered of the sun's hemisphere.) 

Automatic Registration of Star-Transits — 
The problem of making the stars automatically record 
the time of their transit over the wires of a transit 
circle is an attractive one, to which many astronomers 
have devoted some thought since the introduction of 
photography as an aid to stellar observation Mr. 
Bengt Strdmgren, son of Prof. E Stromgren, director 
of the Copenhagen Observatory, describes in Astr. 
Nach., No 5406, some experiments that he has made 
m this direction, using the very sensitive photo¬ 
electric cell which is now widely employed for stellar 
photometry The current through the cell is so 
weak that amplification of the order of 10* is necessary 
to operate a chronograph The widespread use of 
wireless telephony has gradually brought about 
improved methods of amplification Broad occulting 
bars m the focal plane of the telescope take the place 
of spider lines , the disappearance and reappearance 
of a star is automatically recorded. 

Successful experiments have already been made on 
a Arietis (mag 2*2) and the theoretical feasibility of the 
method is thus demonstrated , but it is doubtful 
whether it could be carried below magnitude 5. 
Moreover, there would seem to be a danger of re¬ 
in troduemg magnitude equation, which has been 
practically eliminated by the use of the travelling- 
wire micrometer 

Measurements of Radiation in the Solar 
Corona. —An important series of measurements of 
solar corona radiation were taken during the total 
eclipse of January 24, 1925, by E. Pettit and S. B. 
Nicholson, who describe their work in the A strophysteal 
Journal , vol. 62, p. 202 The instrument used was a 
thermocouple placed at the focus of a reflector 50*5 
cm in diameter. A rock-salt window was used for 
the thermocouple, but observations point con¬ 
clusively to the fact that there is no appreciable 
radiation of longer wave-length than 5*5/4 from the 
corona, so that, in the future, quartz or glass windows 
may be used without loss. Photometric measure¬ 
ments of direct photographs of the corona were also 
made, with the object of investigating the distribution 
and total amount of the radiation. These results 
were calibrated and expressed in absolute units by 
comparison with the radiometer measures at selected 
points. The total light from the corona as measured 
in this manner was found to be 11*2 x io~ T that from 
the whole sun, or 0*52 of the light received from the 
full moon at mean distance; one-half of this light 
coming from a zone extending only 3' from the limb of 
the sun. There seems to be very little hope of 
detecting the corona by radiometer measures without 
an eclipse, unless the amount of scattered sky-radia¬ 
tion can be reduced to at least 1 per cent, of its value, 
as observed on Mount Wilson. 
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Research Items. 


The Origin of the American Indian. —In the 
Smithsonian Report for 1923 (dated 1925), Dr. AleS 
HrdliCka, after setting forth the grounds for his view 
that the American Indian is a race, homogeneous on 
the whole, which penetrated the continent from Asia 
through the north-west in relatively modem times, 
goes on to discuss the chronology of this intrusion 
and the relative priority of the various types of the 
Indian race He points out that the remains, 
archaeological and skeletal, of north-eastern Asia are 
of no great antiquity, but correspond generally to 
those of the Old World Neolithic age The palaeo¬ 
lithic remains of the Yenisei and north - western 
China are thousands of miles away from the point 
where man crossed to America This leads to the 
presumption that man did not cross over before late 
Palaeolithic or early Neolithic times This would 
give a date of about ten or at most fifteen thousand 
years ago Even if the unlikely hypothesis were 
accepted that man of north-eastern Asia had an 
independent development from European late Paleo¬ 
lithic or Neolithic man, his advent from southern 
Asia could not have been earlier tlian if he had come 
from the west. Mass migration being impossible 
owing to the difficulties of climate and food supply, 
the people must have passed over in small groups. 
Of these, the first would be the dolichocephalic Indian 
represented by the Algomjuian, Iroquois, Sioux, and 
Shoshonean stocks which spread to Tierra del Fuego, 
including the Lagoa Santa race Next came the 
" Toltec ** type marked by brackycephaly, settling 
along the north-west coast and reaching as far as 
Peru Later came the Eskimo and Athapascan, the 
former spreading over the far north and becoming 
the most highly specialised of American types, while 
the Athapascan, a virile braehvcephabc type which 
may have preceded the Eskimo, is the most closely 
allied of all to the prevailing Mongolian type of north¬ 
eastern Asia The path of the Athapascan was 
blocked and they remained in Alaska, except for a 
few who passed along the west coast to Mexico, where 
they left the Hupa, and to New Mexico, Arizona, 
Texas, and tracts of northern Mexico, where they are 
known as the Apache 

Prehistoric Amber Routes in Europe —The 
relative rarity of amber, and the peculiarity of Baltic 
or northern amber generally owing to its high content 
of succinic acid, has opened an important line of 
archaeological research in tracing ancient trade routes, 
based on discoveries of amber, between northern and 
southern Europe. In the Geographical Journal for 
December, Mr J M. de Navarro gives some of his 
conclusions. Evidence is not sufficient to warrant 
the assumption that there was a transcontinental 
trade in amber prior to the Bronze Age. Before that 
time the appearance of amber in the south was 
sporadic, and it probably came by sea In fact, it was 
not unlikely the opening of the amber trade that led 
to the introduction of bronze to the north. During 
the middle Bronze Age, southern and western Germany 
seem to have played a larger part in the trade than 
Italy, yet it was probably through Italy that Baltic 
amber reached the ^Egean world. There is not 
sufficient evidence to say that it came by way of 
Russia. During the early Iron Ages, the commerce 
with Italy grew, and consequently Italian influence in 
northern Europe was more direct. Italian amber 
yras exploited at that period, but analysis of specimens 
warrants the belief that more of the amb^r in Italy 
came from the north, while a certain amount of infenor 
Italian amber was traded in Switzerland. Mr. 
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Navarro believes that the amber trade culminated 
about the middle of the seventh century B c Aftet 
that the eastern superseded the western routes and 
the trade lost importance. 

Climatic Changes and the Wegener Theory.— 
The Wegener theory receives warm commendation in 
an interesting article by Dr. G, C. Simpson on 
“ Climatic Changes ” in the January issue of the 
Nineteenth Century , on the ground that it “ solves so 
many meteoi ological problems that it is difficult for 
meteorologists not to accept it " The most serious 
of these problems is the uniform world-wide climate 
during the Jurassic claimed by Prof A C Seward 
from the plant evidence Tins view Dr. Simpson 
describes as " entirely inexplicable " to the meteoro¬ 
logist It is also inexplicable to the geologist in face 
of the evidence by the Jurassic faunas of well-marked 
climatic zones parallel to those of the present day, 
and of the refrigeration of the Jurassic climate toward 
the polar regions The reef - building corals, for 
example, were then prolific in tropical and sub¬ 
tropical seas, but gradually disappeared toward the 
north Dr Simpson discusses the evidence for recent 
changes of climate, and agrees with Prof J W 
Gregory's conclusions that there has been no pro¬ 
gressive desiccation or permanent change of climate 
of the earth during the past 3000 years, though 
there have been local variations greater than those of 
the Bruckner cycle Dr Simpson states that all 
subsequent work has confirmed Bruckner's 35-year 
climatic oscillation ; but as the irregular local changes 
exceed the BrUckner variation, it is only apparent in 
records over an extensive area Dr Simpson suggests 
that the oscillation should be called the Briickner 
groups of cold and warm years rather than a cycle. 

Functional Diseases of Apples in Cold Storage. 
—The Food Investigation Board publishes as Special 
Report No 23 (*' Functional Diseases of Apples in Cold 
Storage." By Franklin Kidd and Cynl West. Pp 
vi + 15 + 13 plates, London : H.M. Stationery Office, 
1925, 15 net), a very useful summary of the various 

diseases known to occur to apples in cold storage. 
This report is based upon a paper by Drs. Franklin 
Kidd and Cyril West which was published in the 
International Review of the Science and Practice of 
Agriculture, which is now brought up-to-date and 
reprinted as a special report accompanied by an 
extensive series of photographs greatly facilitating 
recognition of the various diseases. Basing their 
views in part upon causal conditions involved in 
orchard conditions or cold storage practice, and m 
part upon methods of control, the authors recognise 
the following mam types of disease: (1) Apple scidd, a 
browning of the skm of the apple, a disease of the 
green skin, to which red and yellow skins are very 
resistant, which can be controlled by very efficient 
aeration or, still better, by wrapping the apple in a 
tissue paper that has been soaked in mineral oil* 
American investigators suggest that this disease is 
due to the accumulation of esters at the apple surface 
which are volatilised with efficient aeration or absorbed 
by the mineral oil. (2) Internal breakdown, a brown¬ 
ing of the flesh of the apple which can be controlled 
by storing at somewhat higher temperatures than 
32 0 to 34 0 F. (3) Brown heart, caused by excessive 
accumulation of carbon dioxide during storage (see 
Nature, April 18, 1923, p. 584), which is avoided by 
preventing accumulation of carbon dioxide so high as 
8 per cent, in the storage atmosphere. (4) Frost injury, 
usually local unless freezing has been severe. An 
interesting point recorded here is the relatively 
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severe damage that is caused by bruising when the I 
apples are in the frozen condition The freezing 1 
point of the majority of apples appears to be between 
28° F. and 30° F. 

The British Freshwater Pearl Mussel. —A 
short while ago (Nature, July 25, 1925, p 148) we 
directed attention to Part I of Mr. J Wilfrid 
Jackson’s excellent address to the Conchological 
Society on “ The Distribution of Margantana margan - 
lifer a in the British Isles," Part II., now before us, 
which was announced to deal with the past history 
of the mollusc, does not, however, attain the same 
standard of excellence or add much to what little 
was known on the subject The author points out 
that there is no definite proof of the occurrence of 
Margaritifcra in pre-glacial times, and concludes that 
the species owes its presence to dispersal since glacial 
times, spreading gradually as the glacial conditions 
were passing away from areas untouched by the 
ice-sheets and gradually attaining its present distri¬ 
bution Mr Jackson summarises and discusses at 
some length the opinions of a limited number of 
writers on the glacial period and seems to conclude 
in favour of the post-glacial age of the greater part 
of the British fauna and flora This to one with some 
fifty years’ acquaintanceship with the subject has a 
distinct flavour of antiquity about it 

Colour Variations in Partridges- —An exceed¬ 
ingly instructive series of colour variations in the 
red-legged partridges, Alectons rufa and A saxatihs, 
are described by Messrs W and G Bateson (Journ 
Genetics, vol 16, No 1) The " bright " variety of 
A rufa, known as mdanocephala , is represented by 
four specimens in the British Museum, all from the 
west of England, where four others have been seen 
This form is also known from two records in different 
localities m Spain ; and three specimens of the same 
variation in A saxatihs were examined in Swiss 
museums, having all been taken withm a radius of 
thirty miles A " dull " variety of A rufa is described 
under the name obhterata It has a more nearly 
uniform coloration and is represented by three male 
specimens, all from the east of England A black¬ 
headed species exists in Arabia under the name 
A melattoccphala, and this may be factonally signi¬ 
ficant The dull, normal and bright forms are regarded 
as forming a senes showing the progressive spread of 
barring They are compared with the varieties of 
North American flickers, Colaptes, and with the 
barred patterns of the quagga and its relatives As 
with Colaptes, a consistent factorial analysis of the 
differences is impossible without breeding experiments, 
because the colour-changes m different pterylae cXppear 
to be, at least in part, independent of each other. 
The same problem is involved here as in the origin of 
many species which differ in several features of their 
colour patterns Many South Amencan parrots and 
parrokeets show similar differences, and it is to be 
hoped that some one will undertake breeding experi¬ 
ments with them, which might throw much light on 
the nature of all such variations 

The Anatomy of Pila —Vol. 8, No 3 (1925), of 
the Memoirs of the Indian Museum is devoted to a 
description, by Dr. B. Prashad, of the anatomy of 
the common Indian apple-snail, Pila globosa, one of 
the Ampullanidae which inhabits tanks, ponds, lakes, 
streams, and ricefields in the Gangetic plain, being 
particularly abundant where there is a large quantity 
of succulent aquatic vegetation. The various systems 
of organs are carefully described and references made 
to the histology. The functions of most of the organs 
are briefly noticed, e.g the pethods of respiration, 
aquatic and^eri&l, and short biological notes are added. 
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The memoir will be found useful for comparative 
purposes. 

Carbohydrate/Nitrogen Relation in Horti¬ 
culture. —The Journal of Pomology and Horticultural 
Science for December contains an interesting review 
of recent American investigations on the importance 
of the carbohydrate/nitrogen balance in the plant, 
upon processes of growth and reproduction, which is 
written by Henry W Hooker of the University of 
Missouri, who is himself an active worker in this field. 
This ratio is somewhat vague in connotation , carbo¬ 
hydrate is commonly used to include both insoluble' 
polysaccharides such as starch, and reducing sugars, 
but not substances entering into the skeleton of the 
plant , there is some discussion as to whether soluble, 
insoluble or total nitrogen figures are more relevant. 
By various practical methods, as manuring, girdling, 
pruning, root pruning, and so on, this ratio can be 
definitely disturbed and in terms of the disturbance 
the effects upon growth and reproduction interpreted, 
though it is evident that the metabolic changes may 
be associated with, and yet not causal in relation to, 
growth and developmental changes In fruit trees it 
has now been clearly demonstrated that in different 
parts of the tree this ratio may have a very different 
value and that the initiation of flower buds is associ¬ 
ated with relatively high carbohydrate, whilst, on the 
other hand, fruit development seems associated with 
a rise m nitrogen in the fruit-bearing spurs 

The Origin of thf Alps —In a paper recently read 
before the Royal Geographical Society, Prof L W. 
Collet gave a summary of recent ideas with regard to 
the evolution of the Alps In a senes of diagrams, to 
be published later in the Geographical journal, ho 
showed that in the embryonic Alps the foreland and 
hinterland of the chain constitute the boundaries of 
the great Alpine geosyncline diversified by included 
geanticlines Through Carboniferous and Jurassic 
times these boundaries closed on and compressed the 
geosyncline like the jaws of a vice The two geanti¬ 
clines have developed into the two dominant nappes 
of the Alps, Great St Bernard and Dent Blanche 
Prof Collet accepts as proved the forward drive of 
the hinterland towards the foreland. These con¬ 
clusions, he points out, are in support of the Wegener 
hypothesis and indicate a northward drive of Europe, 
producing a distension to which the Mediterranean 
basin is due. 

The Specific Heat of Rocks —The effects of 
heat upon rocks are important not only geologically 
but also from the point of view of their fire-resisting 
properties A valuable investigation which should 
not be overlooked has been carried out by T Okaya. 
and the results are published m the Japanese Journal 
of Astronomy and Geophysics , vol 3, No i, 1925. 
The specific heats of seventy-one different rocks are 
given, with a careful petrological description of each 
of the specimens tested It is shown that the specific 
heat depends mainly on the chemical composition, 
but also in part on the structure. For practically 
all rocks the value lies between limits of o 1 and o 3 
Among igneous rocks those rich m soda have higher 
values than those nch in potash Sodic andesites, 
for example, range from o 24 to o 28, whereas potasaic 
andesites range from 0 x4 to 0*20. Crystalline lime¬ 
stones vary widely . from o 19 for those poor in 
calcite to 0 26 and higher in the case of saccharoidal 
calcite marbles. Results are also recorded for tuffs 
and granites, and the paper is illustrated by eighteen 
excellent photo-micrographs. 

An Air-pressure Sounding Machine. —In the 
November number of the Hydrographic Review, there 
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is a description of a self-recording sounding machine 
which depends on balancing the pressure of water on 
the sea-bottom by an equal pressure of air. The 
portion on the sea-bottom is an armoured sounding 
cable containing a flexible rubber tube The lower 
end of the cable is provided with a jointed armoured 
Covering which permits ready bending and promotes 
durability. The inboard end is secured by an air¬ 
tight joint to the hollow axle of the winding drum 
An air-pressure pipe connects the axle, and therefore 
the tube of the sounding cable, with a pressure gauge 
on the bridge and with the compressed air reservoir. 
The recording devices consist of three dials and a 
bathygraph The depth, at any moment, can be 
read on one of the dials The other dials show the 
amount of cable out and the pressure in the air 
reservoir, while the time is recorded on a bathygraph 
In practice the pressure in the reservoir is kept slightly 
higher than any water pressure expected, and the 
excess pressure is reduced by the escape of air from 
the bottom end of the sounding cable until the water 
pressure is balanced. 

Stokes's Theory of the Aberration of Light,— 
The issue con taming parts 11-14 of Vol. 58 (1925) 
of the Rendiconti of the Royal Lombardy Institute of 
Science and Letters includes a paper by Prof G A 
Maggi replying to the objections raised to Stokes's 
theory of the aberration of light by Prof Eddington 
in his communication on 44 Ether Drift and the 
Relativity Theory ” published in Nature of June 6 
last. As regards the first objection—that the ether, 
* with a velocity which is zero at sea-level and 10 
kilometres per second at the height of Mount Wilson, 
would possess a rapid rotational motion, whereas 
Stokes showed that the movement of the ether should 
be irrotational—Prof Maggi points out that actually 
Stokes postulated the irrotational movement to 
deduce his lormula and that hence arose a difficulty 
indicated at the time by Lorentz in his paper on 
11 Stokes's Theory of the Aberration in the Supposition 
of a Variable Density of the Ether ” (Proceedings of 
the Royal Academy of Sciences, Amsterdam, 1898-1899, 
p. 443) The second and more serious objection 
advanced by Eddington as to the effect that, m 
contradiction to the more elementary notions of 
astronomy, the formula of Stokes indicates a variation 
of the aberration with the altitude In tins connexion 
Prof Maggi observes that Stokes’s formula furnishes 
the effective deviation, with respect to the terrestrial 
globe, of the light emitted from a star, from winch, 
allowing for the degree of drag of the ether at any 
altitude, the aberration at that altitude is deduced 

Release of Pressure in Coal-dust Explosions. 
— 44 The Effect of Release of Pressure on the Develop¬ 
ment of Coal-dust Explosions ” is the subject of trie 
second joint publication by the Safety in Mines 
Research Board and the United States Bureau of 
Mines (London, H.M.S.O., 3 d, net). It describes a 
series of trials carried out at Eskmeals under Dr. 
R. V Wheeler, the Director of the Station, and 
Mr. H. P. Greenwald of the Bureau of Mines staff. 
The experiments were made in the large steel gallery 
750 feet long, open at one end and (normally) closed 
at the other A cannon fixed 200 feet from the closed 
end was fired into a pile of fine coal-dust placed in 
front of it Between the cannon and the open end, 
550 feet away, fine dust was strewn partly on side- 
shelves and partly on the floor; no dust was laid 
behind the cannon Along the gallery timing-screens 
and pressure gauges were fixed. The release of 
pressure was effected by substituting plates with 
circular holes cut in them for the solid plates which 
normally closed the gallery at three different places. 
(1) In the first place the release was made in tne end 
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plate 200 feet behind the cannon. When this waa 
closed the maximum velocity of flame recorded near 
the mouth of the gallery was 2660 feet per sec. with 
a maximum pressure of 73 lb. per sq. inch. When 
this plate was a quarter open, little difference was 
observed ; but with the end half open the pressure 
recorded was much less, although the fame came out 
at both ends of the gallery. With the rear end quite 
open the flame travelled slowly and only 2 lb, pressure 
was recorded. (2) When the openings for release 
were made just in front of the cannon, two small 
openings of one-sixteenth the area of the gallery 
had little effect on the velocity and pressure ; but 
two one-eighth openings reduced the velocity to 
nearly one-quarter and the pressure to 3 lb On 
moving the cannon just in front of the two one-eighth 
openings the velocity was high and the pressure rose 
to 23 lb. (3) When the openings were 200 feet in 
front of the cannon, the effect was to accelerate the 
initial flame, though the pressure recorded near the 
open end was not so high as when there was no 
release—and appeared to dimmish as the flame 
proceeded The nearer to the firing-point the release 
of pressure can be made, the greater is its effect in 
preventing a serious dust explosion 

Alchemical Secret Names — E Wiedemann and 
J. Ruska have accomplished a very useful piece of 
work in giving a list of some Arabic alcnemical 
" Decknamen " in a recent number of the Beitrdge zur 
Geschichte der Naturwissenschaften (Sitzungsber d. 
Physikalisch-Med SozietAt m Erlangen, Band 56, 
1924) It is well known that the Greeks, Syrians, 
Persians, Arabs, and others who, during 2000 years, 
busied themselves with alchemy, used 44 technical " 
or secret names for the substances they used m their 
operations. These names sometimes refer to notice¬ 
able properties of the bodies concerned (e g. mercury, 
44 the volatile slave ” , copper, 44 the green one " , and 
so on), and sometimes are derived from mystical or 
religious associations, as when the metals are called 
by the names of the planets Very often, however, 
they are purely arbitrary, so far as can be judged at 
the present day The existence of this peculiar and 
variable system of nomenclature renders the transla¬ 
tion of early chemical texts a matter of great difficulty, 
and the appearance of any list of synonyms—especi¬ 
ally from the pen of Wiedemann and Ruska—is a 
matter for congratulation The present paper is 
based mainly upon a manuscript work (Berlin, 
Ahlwardt's catalogue, No 10361) of the celebrated 
poet, statesman, and alchemist Al-Tughr&'I, entitled 
*' The Book of the Precious Stone, upon the Art of the 
Elixir,” but other sources have been drawn upon as 
well First of all, the various names of the seven 
metals are given—no less than 23 for gold and about 
60 for mercury I—then come the names of the seven 
14 spirits ” (mercury—also classed with the metals,— 
sal-ammoniac, realgar, orpiment, " yellow sulphur,” 
44 red sulphur,” ana 44 white sulphur ”). Among the 
most interesting are the following: ALK&Hb (the 
scribe) and Hayatu'l-AjsM (life of the metals), for 
mercury; Al-Mity al-fayy&r (the flying salt) and 
Al-Filfil at-Armani (Armenian pepper) for sal- 
ammoniac ; and 'fair Suqrdf (the Bird of Socrates) for 
sulphur. A similar vocabulary, but with a larger 
proportion of Greek names, is given by the thirteenth* 
century author Abu'l-Qfishn al-‘Iraqi in his book 
41 Al-Kanz al-Afkhar," a MS. of which is preserved in 
the Royal Library at Cairo. Such lists are not only 
interesting in themselves; they also afford useful 
evidence concerning the transmission of chemical 
knowledge from one nation to another. Very note* 
worthy is the large number of Persian words used by 
Muslim chemists. 
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The Mathematical Association in Conference. 


'T'HE annual meeting of the Mathematical Associa- 
* tion was held at the London Day Training 
College on January 4 and 3, with Prof, G, H Hardy 
presiding The report of the Council records con¬ 
tinued growth in membership, and continued activity 
on the part of committees. The programme of the 
meeting consisted of three lectures and two discussions, 
in addition to the president's address 

Prof E N. da C Andrade, whose subject was atomic 
structure, described the decomposition of a line 
spectrum into series, and Bohr’s theory of the relation 
of these scries to the constitution of the atom 

A lecture on modern theories of integration was in 
the nature of an experiment, and was brilliantly 
successful. After recalling the dual r 61 e of the in¬ 
tegral m elementary work, Mr Carey Francis showed 
the limitations imposed by any definition of the 
definite integral m which the only division of the 
range which is contemplated is a division into sub- 
intervals He explained how the measure of a set of 
points extends the conception of the length of an 
interval, and introduced the Lebesgue integral and 
the Stieltjes integral as natural results of subdividing 
the range of integration into sets of points of any 
kind instead of into intervals only Mr Francis' 
achievement in making clear the nature and purpose 
of a mathematical method that was outside the curri¬ 
culum m the student days of the majority of his 
audience seems to indicate a new and valuable func¬ 
tion of the Association 

A forcible speech by Mr E R Brown opened a 
discussion on the Mathematical Gazette , the organ of 
the Association , the remarks of different speakers 
emphasised the variety of tastes for which an editor 
may be asked to cater, without showing very dearly 
the sources from which he can draw. 

Dealing with the measurement of intelligence, Prof 
C Spearman first illustrated the difficulty of reaching 
agreement either on a simple definition of intelligence 
or on the group of elementary qualities to be included 
in a composite definition. He afterwards explained 
the discovery that over a very wide range the ob¬ 
servations can be systematised by the recognition of 
two factors, one which can be regarded as a measure 


of general intelligence and another which depends on 
the subject in which the individual is being tested 

The president's address was entitled " The Case 
against the Mathematical Tripos ” Examinations 
have their place in education up to a certain point 
as natural and effective tests of industry and of the 
ability to learn and to reproduce, but the claim made 
for the Tripos has been that it assesses qualities of a 
higher order. Because of this claim and of the 
prestige of the Tnpos, training for the examination 
has been substituted for genuine mathematical educa¬ 
tion, with the mischievous result to the individual 
that at any time it has been possible to obtain the 
highest honours while completely ignorant of all the 
broad developments of the previous thirty years, and 
to the nation that in no subject except music has the 
international position of England been so deplorable 
throughout two hundred years as m mathematics 
Not only is it difficult to present in theory a plausible 
defence of the claim made for the Tripos, but m 
practice, position in the Tnpos is ignored in all but 
an insignificant fraction of appointments, and if the 
Tripos is less harmful to English mathematicians now 
than fifteen years ago, that is because there is no 
distinction now which a good student does not obtain 
as a matter of course Convinced that the best that 
can be said for the Tnpos is, that so long as no 
attention whatever is paid to it either inside the 
University or outside, its ill effects arc negligible, 
Prof. Hardy advised mathematicians at Cambridge 
deliberately to lower the standard at every oppor¬ 
tunity, and so to reduce the examination to an 
absurdity the abolition of which must be only a 
matter of time 

Time was allotted for discussion of a " Report on 
the Teaching of Mathematics to Evening Technical 
Students,” which has just been prepared for the 
Association , unfortunately, the report was not in the 
hands of members, and speakers could refer only to 
a synopsis distributed at the meeting, but interesting 
views were expressed on such matters as the value of 
deductive geometry for these students, and appro* 
priate methods of introducing logarithms and the 
exponential function 


y Agricultural Education 

TOURING the last half-century the importance of 
agricultural education has been increasingly 
recognised in America, until now evety State has one 
or more agricultural colleges, forming a group of 
institutions occupying a prominent position in the 
field of education. During the decade 1910-1920 
development was extraordinarily rapid, and very large 
sums of money were appropriated in many States for 
the provision of new agricultural buildings, the pur¬ 
chase of land, and the endowment of educational 
programmes. The colleges have had a long struggle 
lor recognition, but have demonstrated their value and 
are now in such a position, financial and otherwise, 
that their future usefulness is assured. The immediate 
need is for trained teachers, investigators, and adminis¬ 
trators, and in response to this, graduate work in 
agriculture has developed with amazing rapidity 
during recent years, though in certain coUeges it is 
still seriously handicapped by lack of funds and accom¬ 
modation. At present: the full agricultural course 
extends over four years, but there Is a suggestion to 

* Laud Grant College Education, iq 10-1920. Part in. : Agriculture. 
Edited by W. C. John, U.S. Bureau of Education Bulletin, 1935. No. 4. 
Pp. idS. 
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in the United States . 1 

extend this to five m some cases for the purpose of 
specialised training. In many colleges the curricula 
have been steadily changed in order to keep abreast 
of the modem requirements of agricultural educa¬ 
tion, though there aro still some in which the work 
is too largely restricted to methods of production, 
resulting in a narrowed outlook. 

The field of work covered is very wide, ranging over 
at least a dozen branches, which, however, are not 
rigidly separated but dovetail into one another to some 
extent All branches have developed from small 
beginnings, shaping themselves according to the needs- 
of the time, with the result that some subjects which 
were originally an integral part of one branch are now 
dealt with more fully and adequately by others 
Agronomy was initially defined as covering that part 
of the general field of agriculture devoted to climate, 
soils, fertilisers, and farm crops, but it now tends to 
deal with the more fundamental and far-reaching 
problems of soil physics and chemistry, plant physio¬ 
logy, and plant genetics. It is claimed that the 
instruction in agronomy has had much to do with 
securing the improved crop production of the United 
States in recent years. Horticulture has almost alwaya 
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had a separate existence in the colleges, but with the 

f rowth of various interests, certain branches have 
eveloped until now they are treated independently, 
pomology and vegetable gardening being notable 
examples. With the better recognition of the import¬ 
ance of the forests to the nation, the instruction of 
forestry has advanced from exclusive concern with 
questions of afforestation to consideration of the vital 
problems of the proper protection, management, and 
perpetuation of existing stands of timber The land 
grant colleges recognise their opportunity and responsi¬ 
bility to tram the leaders with the necessary technique 
and with the broad outlook which will enable them 
to develop sound public policies of dealing with the 
forests and to establish right standards of practice 
The general scheme of education keeps in view both 
the scientific and practical aspects of agriculture, and 
endeavours to emphasise the entire interdependence 
of the two In addition to the branches already 
mentioned, special sections are devoted to soils and 
fertilisers, plant pathology, entomology, animal, dairy, 
and poultry husbandry, veterinary education, and 
agricultural engineering 

It is recognised that the four-year college course is 
not sufficient to supply the demand for trained workers 
on the land, partly because so large a percentage of 
graduates draft off into other occupations, as teachers, 
county agents, scientific workers, etc , and partly 
because a large proportion of those intending to farm 
cannot afford the time or money for a full college 
training To meet the needs of the latter class, 
various types of short courses have been developed 
covering the various sections of the community 
concerned The older boys and girls arc catered for 
by special agricultural schools, farmers are provided 
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with short courses extending over a few weeks only, 
at the slackest times of the year, and short schools are 
held for training specialists in such subjects as dairy¬ 
ing, cotton culture, and ice-cream manufacture. In 
addition, courses in agriculture and horticulture are 
run for one, two, or three years, primarily for young 
men and women who intend to make fanning their 
life work. Many problems have arisen in the develop¬ 
ment of these short courses, and special endeavours 
are made to solve them in such a way as to render the 
courses an integral and valuable part of the whole 
educational scheme 

During recent years a very marked development has 
taken place with regard to the professional training of 
teachers in agriculture Special legislation has pro¬ 
vided grants from Federal funds for the purpose, on 
the condition that equal sums are found by the States 
participating The expenditure in this respect in¬ 
creased from 121,244 dollars in 1918 to 651,792 dollars 
in iQ21, the growth of the work being so rapid that it 
was difficult for the land grant colleges to secure 
adequately prepared instructors for the purpose 
Still more recently a demand has developed for courses 
in education designed to meet the needs of college 
instructors, and there seems little doubt that this part 
of the work w ill increase m relative importance The 
same may be said of the agricultural extension work, 
which has steadily increased until in 1921 more than 
18 million dollars were expended thereon, directly 
aiding the improvement of the farm and home 
practice of more than two million workers directly con¬ 
nected with the laud, the whole of the extension work 
in 1920 costing 75 cents for each 1000 dollars of gross 
returns from agricultural production in the United 
States 


The Rainfall of Dry Periods in Relation to Water-power Schemes. 


T N all questions relating to water-power schemes, 
A some estimate of the water available is of first 
importance Most schemes involve the storage of 
{ water m reservoirs, the size of which depends on the 
proposed draw-off compared with the run-off from 
tho gathering ground in a dry period Undoubtedly 
measurements of stream flow afford the best hydro- 
logical data upon which to base calculations Such 
data are, however, often too short to give the average 
over a long period or the flow in the all-important dry 
period. Thus to a large extent calculations have 
to be based upon measurements of rainfall, compared 
where possible with gaugings of stream flow It is, 
therefore, important to consider the relation of the 
average rainfall (1) to that of the period for which 
stream gaugings are available, and (2) to falls in dry 
periods in that area 

An investigation has been carried out on this 
subject by Capt W. N McClean, 1 who has analysed 
the monthly and annual rainfall figures for the fifty 
years 1871 to 1920 for thirty-five stations in Scotland. 
This mass of data is marshalled into a convenient 
graphical form, the unit of measurement of rainfall 
being expressed throughout in inches per annum, 
and the rainfall being plotted as the aggregate excess 
or deficiency from the average of the whole fiity 
years. The curves reproduced m the paper make 
it possible to read off 

(1) The actual rainfall of each calendar month and 
year; 

2) The lowest rainfall of each month and year; and 

3) The predicted lowest falls of periods of various 
lengths based on (2) above 

The fifty years, 1871 to 1920, were remarkable for 

1 “ Au Analysis of Scottish Rainfall Records " By W. N McClean. Pp. 
19 + *6 plates. (The Institution of Water Engineers, December 1933 ) 
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the run of wet years in the 'seventies, the years 1872 
and 1877 being the wettest in the series The rainfall 
of the years 1886 to 1889, especially that of 1887, 
provided m many cases the lowest values in the 
period under discussion and would have severely 
taxed the storage capacity of the reservoirs. Outside 
the senes, the year 1870 was as dry as 1887 over 
Scotland as a whole, while 1921 was noteworthy for 
the lowest annual totals on record in parts of the 
east of Scotland. Had these years, 1870 and 1921, 
been included in the analysis, lower values would 
certainly have been obtained in some instances and 
the smoothed enveloping curve of predicted values 
might have been modified. 

One of the important facts brought out by the 
paper is that the rainfall at some stations is more 
variable year by year than at others, and this char¬ 
acteristic persists throughout the fifty years. The 
mean deviation of annual rainfall from the average 
is known to exceed 12 per cent in central and south¬ 
eastern Scotland. This value diminishes towards the 
coast on all sides, but especially to the north-west, 
where, m islands to the west of Scotland, the value 
is only 8 per cent. This small variability factor in 
the rainfall of parts of Scotland is of considerable 
importance in connexion with the supply of storage 
reservoirs In arriving at the predicted lowest values 
for each record, a factor is used based on the mean 
lowest value for the thirty-five gauges. Since there 
is this marked geographical variation, it Would 
clearly be advantageous to use a factor varying 
with the geographical position of each individual 
station. 

The curve of lowest predicted values is obtained 
from the one extreme value of the low rainfall for 
each of the periods of varying length. It is, however, 
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essential to know the frequency of occurrence of low 
readings and whether any of them are fortuitous. 
Surih information can be readily obtained from the 
mean deviation, which takes account of all the 
deficiencies in the series. This is another reason 
for including some such measure of the variability 
of the rainfall m the curve of the predicted lowest 
values. 

This exhaustive analysis of Scottish rainfall is of 
particular importance in that the Western Highlands 
of Scotland provide a promising field for the further 
development of water-power schemes, having a large 
area with an average annual fall of more than 80 
inches (reaching locally 150 inches) and a smaller 
factor of variability than most other areas in Great 
Britain. 


The Spider Crabs of America . 1 


TY/TISS RATHBUN has completed a very beautiful 
systematic monograph on the American spider 
crabs. It is a work of enormous labour, for no less 
than seventy-nine genera and nearly three hundred 
species are described, with minute details of their 
distribution and lists of the specimens examined from 
all localities The figures are good photographs or 
clear diagrams and occupy nearly half the book, 
which is a most important contribution to the study 
of carctnology, and will be extremely useful to all 
systematists 

The companion volume is “ The Grapsoid Crabs of 
America," forming Bulletin 07 of the United States 
National Museum, 1918, and here is to be found an 
introduction serving for both volumes, which are to 
be followed by others The collections in the United 
States National Museum, embracing many hundreds 
of specimens, form the basis of both bulletins 

We have m the present volume a handbook for the 
study of American spider crabs which will be in¬ 
dispensable to workers in all countries Some of 
these crabs have an extremely wide range of distribu¬ 
tion ; such are Hyas araneus and Hyas coarcticus, 
aptly termed " toad crabs," both of which are common 
on British coasts. Hyas coarcticus, which was origin¬ 
ally described by Leach from British seas, is shown 
to have also a wide vertical range, extending from low 
water to (exceptionally) 906 fathoms 

The love of spider crabs for decoration is remark¬ 
able, and although in a work of this kind there is 
no room for details as to habits, still much may be 
learnt from it as to habitat and adaptation. Whether 
the animals actually decorate themselves with foreign 
substances or, without using them, are so like their 
environment that decoration is unnecessary, they are 
all so perfectly adapted to their surroundings that 
even in dead specimens one can usually recognise the 
kind of ground on which they live. The members of 
the Majidae are the most important of the " masking 
crabs," but even among these there are some which 
do not cover their bodies with extraneous matter. 
Thus we have the bright red Thoe puella in the fringing 
shallows living on broken pieces of coral which have 
portions of sponge scattered over them of a similar 
colour to the crab; and the hairy Mithrax verrucosus — 
the hiding-place of which is in rocky holes covered with 
madrepores—which only comes out to feed at night. 
In the smaller family, Parthenopidae, there are Hetero - 
crypta granulata , the " pentagon crab," living on 
shingly bottom, bearing a striking resemblance to a 
freshly broken chip or Sake of stone, and Parthenope 
serrata, which lives in the sand in shallow water with 


1 SmithwoUn Institution: United States National Museum. Bulletin 
: “Tbe Spider Crabs of America,” By Mary J. Rathbun. Pp. *x+6rs 
+369.plates, ^Washington; Government Priming Office, tgaj.) 2 dollars* 
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only the rostrum, eyes, and afferent apertures exposed, 
these apertures being situated between the base of 
the finger and the margin of the orbit. 

There are very good diagrams showing the nomen¬ 
clature of the parts as used in the monograph, and the 
descriptions of the crabs and the keys are all clear 
and easy to understand. 


University and Educational Intelligence, 

Aberdeen —Ordinances for the establishment of 
chairs m forestry and bacteriology have been approved 
of by Order in Council. 

The Right Rev E W. Barnes, Bishop of Birming¬ 
ham, has been appointed Gifford Lecturer for the 
period 1926-8 

Cambridge — Mr G E Briggs, fellow of St John's 
College, has been reappointed as demonstrator m 
plant physiology Mr, Briggs has in the past done 
effective research on carbon assimilation and growth. 

The Royal Commission has issued amended regula¬ 
tions governing the initial appointments to be made 
under the new statutes 

Certain amendments to the regulations of the 
mechanical sciences tripos have been brought forward 
The proposed changes are chiefly concerned with the 
regrouping and amendment of the " B " (advanced) 
papers, the special function of which is to grade the 
candidates 

Tile local nominees to the first committee of manage¬ 
ment of the new Polar Institute consist of the present 
Vice-Chancellor, and three antarctic explorers— 
Messrs Debenham, Priestley, and Wordie The 
Council of the Royal Geographical Society has 
nominated Dr H R Mill as its representative. 

A Gordon Wigan prize of 30/ has been awarded to 
Mr F H. Constable, fellow of St, John's College, for 
chemical research on " The Nature of Catalytic 
Action/ 

St Andrews —The degree of D Sc. has been con¬ 
ferred on Mr James Forrest, lecturer in natural 
philosophy, University College, Dundee, for a thesis 
entitled " Magnetic Quality in Crystals ; Part I , 
Magnetic Discrimination of Molecular Lattices; 
Part II , Stability of Molecular Lattices " 


Sterling Fellowships for Research m the Human¬ 
istic Studies and the Natural Sciences at Yale Uni¬ 
versity Graduate School have been established by a 
gift of 1,000,000 dollars from the trustees of the estate 
of the late John W Sterling to stimulate scholar¬ 
ship and advanced research in all fields of knowledge. 
They are divided into two general classes* Research 
or Senior Fellowships, candidates for which must be 
of the standing of the Ph D. degree , and Junior 
Fellowships, candidates for which fnust be well 
advanced in their work towards the Ph.D degree. 
The annual stipends of the former range from 200/. 
to 500/ or more, dependent upon the character of the 
proposed investigation, and of the latter from zool. 
to 300/. The fellowships are open equally to gradu¬ 
ates of Yale University and other approved colleges 
and universities Applications for the fellowships 
should be addressed to the Dean of the Graduate 
School of Yale University, New Haven, Connecticut, 
for Junior Fellowships, by March 1, and for the 
Senior Fellowships by April 1. 

The December number of the University Bulletin 
of the Association of University Teachers contains 
an article by Dr. Alex Hill, of the Universities 
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Bureau of the British Empire, on the promotion of 
" Interchange " of university teachers and students. 
By this phrase is meant temporary migration or short 
visits by teachers and students from the universities 
of Great Britain to those of another country for 
study, research, or teaching. The article traces the 
growth of the movement and its connexion with the 
growth of specialisation among universities from the 
year IQ03, when, at a conference of universities, 
Lord Bryce pointed out that special opportunities of 
studying mining, forestry, and other branches of 
applied science were offered by the universities m 
the overseas dominions The migration of British 
graduates to U.S A has received a substantial 
impetus in the past few years through the establish¬ 
ment of fellowships financed from America—especially 
the Commonwealth Fund fellowships founded last 
year As regards migration of teachers, the article 
indicates that while the system established in many 
American universities of granting " Sabbatical " 
leave—furlough for an academic year after six years 
of service as professor—coupled with grants by the 
Institute of International Education of travelling 
allowances, makes the migration of American professors 
to Europe comparatively easy, the absence of any 
corresponding system in universities in Great Britain 
stands in the way of further development of migration 
by their professors, though *it does not prevent them 
from paying visits of a few days' duration to con¬ 
tinental Universities The faith of our universities 
in the benefits of interchange of professors has not 
yet availed to make them adopt the principle of the 
Sabbatical leave, even to the extent of announcing 
their willingness to grant such leave in the event of 
funds being provided to meet the expense involved. 


The prospectus for the year 1926-27 of the Imperial 
College of Tropical Agriculture, Trinidad, embodies a 
new feature in the form of the Principal’s report, and 
a register of present and past students of the College 
has been inserted The College has entered upon a 
new phase as the new buildings, the foundation of 
which was laid in January 1924, have now been 
opened by the Governor of Trinidad, and are in use 
Tne Principal's report covers the academic year 1924- 
1925, the third year in the life of the College, and the 
first year of the term of office of the new principal, 
Dr H Martin Leake. The report indicates steady and 
useful progress both in the number of advanced and 
diploma students and in the amount and character 
of the research and investigation work that has been 
earned on Full details of the courses of study m 
agnculture, botany, chemistry and soil science, 
economics, mycology, tropical sanitation and hygiene, 
vetennary science and zoology and entomology are 
given, and it will be seen that full provision is made 
to enable students to gain a very sound knowledge 
of tropical agnculture in all its branches. Reference 
is made to a hostel which is to be provided for students 
as soon as possible. A hostel will be needed all the 
more now that the Colonial Office has arranged to 
send students, under the Milner Scholarship Scheme, 
for a year's training in tropical agnculture before they 
take up their appointments in one of the Colonial 
agricultural departments Though the importance of 
a hostel is fully realised by the governing body, funds, 
we understand, are not yet available for the purpose, 
and it is very desirable that Government and private 
benefactions should be made towards this very essen¬ 
tial need of the College. The Imperial College has, 
we feel sure, so great a future before it th^t we 
commend the institution to the notice of all those 
who take an interest in the agricultural development 
of British Colonies. 
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Contemporary Birthdays. 

January a$, 1845. Sir Robert Elliott-Cobper, 
K.C.B., Past, Pres. InetC.E. 

January 30, 1851, Dr. Henry Ogg Forbes, F.R.G.S. 
January 31, 1868. Prof. Theodore W. Richards, 
For, Mem. R.S. 


Sir Robert Eluot-Cooper, born at Leeds, was 
educated there at the Grammar School, the head¬ 
master of which at the time was Dr. (afterwards 
Bishop) Barry. Sir Robert's engineering pupilage 
began with the firm of Messrs. John Fraser of Leeds. 
Fifty years ago he settled in London to take up 
professional work. In 1912 he succeeded Prof. Unwin, 
F R.S,, a9 president of the Institution of Civil 
Engineers. His inaugural address dealt at length 
with the railways and works of the civil engineer in 
the overseas Dominions, the Crown Colonies, and the 
protectorates of the British Empire, many valuable 
statistics being brought together. During the War, 
Sir Robert was chairman of the War Office Committee 
of the Institution of Civil Engineers He is a member 
of the executive committee of the National Physical 
Laboratory It is interesting to note that Sir 
Robert’s grandfather, when a young naval officer, 
sailed with Capt Cook round the world, and was 
present at the discovery of Australia. 

Dr. H O Forbes, traveller, anthropologist, 
museum curator, was born at Aberdeen Educated 
at the city's grammar school, he proceeded to the 
Universities of Aberdeen and Edinburgh He is 
LL D. of the former. So far back as 1878, Dr. 
Forbes was exploring in Keeling Islands, Java, 
Sumatra and Timor, work which led to other under¬ 
takings in scarcely known lands. In 1885 he was 
chief of an expedition to explore Mount Owen Stanley, 
New Gumea. Director of the Canterbury Museum, 
New Zealand, 1890-93, he afterwards became Director 
of Museums to the Corporation of Liverpool In 
various capacities he has proved a staunch helper to 
the Bntish Association Among many early memoirs, 
Dr. Forbes is the author of "On the Contrivances for 
ensuring Self-fertilisation in some Tropical Orchids M ; 
" The Chatham Islands : their Relation to a former 
Southern Continent." 


Prof T W Richards, Nobel laureate in chemistry, 
was born at Germantown, Pennsylvania Son of a 
painter of landscapes and marine subjects, his mother 
was the author of various poetical works She it 
was who conducted in the home Richards's early 
education, which was continued at Haverford College 
and Harvard University. Afterwards there was 
intensive study at Gottingen, Leipzig and Dresden 
Technical School. Becoming an assistant at Harvard 
in 1889, Prof. Richards is now Ervmg professor of 
chemistry and Director of the Wolcott Gibbs Memorial 
Laboratory, Harvard, U.S.A. The Nobel prize in 
chemistry for 1914 was allotted to him in recognition of 

number of the chemical elements. At^the laureate 
ceremonies, Prof. H. G. Soderbaum, of Stockholm, 
said , " The work he has accomplished as a reformer 
of chemical methods and practices is by no means the 
least insignificant phase of his achievements." The 
Royal Society's Davy Medal had been awarded earlier* 
So too, the Chemical Society's Faraday Medal* given 
on the occasion of the Faraday lecture, " The solu¬ 
tion," said Richards, " of the cosmic riddle is of the 
greatest importance to humanity, because onlythroUgh 
a complete understanding of his own structure and 
that of his environment can man obtain control of the 
necessary conditions of his existence." 
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Early Science at Oxford. 

#|fP*ry i, x 683-4. Mr. Desxnasters gave us an 
account of some experiments lately made by him* 
cottberning ye expansion of Water frozen, he observed, 
that a cylindrical! tube of i of an inch diameter, 
b4ing filled with water, to ye height of 2 inches, and 
set to freeze, in a mixture of snow, and salt ; ye 
water, when perfectly frozen, appeared T * of an Inch 
above ye marke it stood at before ye freezing began 
Another cyhndricall tube of almost an inch diameter, 
being filled with water to ye height of 6 inches, and 
set to freeze as before ; ye water in freezing rose J of 
an inch ; he observ’d farther, that when ye water 
thus set in snow and salt, began to freeze, a great 
number of small bubbles rose continually from ye 
bottom lor some time. Mr. Ballard has observed of 
late, that half a pint of water frozen, lost 3 1 ]—3 1 ]— 
grviij of ye weight it was of, before ye freezing ; 
this experiment he tried a 2d time , ye success was 
much ye same, as at ye first. It was then queried, 
whether water, out of which ye air is pumpt, will rise 
in ye middle in the time of its freezing ? and whether 
boiled water rises in freezmg ? Dr. Plot, and Mr. 
Ballard, undertook to trye these experiments. 

Mr. Ballard gave an account of his success m trying 
some of Mr. Chamar's Experiments, whereas 
amongst other things Mr Chamar says that Iron 
touched will loose its vertue, by being filed , Mr. 
Ballard says, this is true, if ye Iron be filed all over , 
not otherwise. Dr Plot shewed some of ye Turkish 
Kusnta, and Alcanna, which he lately received from 
Mr. Smith, Student of Chnst Church, and chaplain 
to ye Factory at Smyrna, who wrote of ye use of ye 
Rusma, the Alcanna is ye leaf of a plant, dried, and 
powdered ; which, when steept a night in wine, will 
die ye nails red; and I suppose ye gentleman means 
Smyrna, or such like wme, for (as Dr Plot tells us) 
it will not succeed with Canary, or Claret. 

Dr Plot then proposed, and it was ordered by ye 
Society, that an exact account of ye weather should 
be kept, either according to Mr. Lister's, or some 
such compendious, method ; and that at ye end of 
this, and other years, ye account of ye weather of 
preceding years, one or more, should be printed with 
an almanac for ye year to come. 

February i, 1686-7, An account was communicated 
by Mr. Musgrave of a way to preserve beef for three 
quarters of a year, and then half a year more after 
roasting.—An account of two high tides at London 
Jan. ye 28th, one 5 hours after the other—An 
account of several extraordinary productions of a 
foetus* bred out of a cat and a rat; the cat being the 
dam. This foetus is now to be seen at the Earl of 
Abingdon's, as likewise a Hirco-cervus bred of a 
goat and a deer at ye same place. An account of 
several productions of a colour different from that of 
their species : e,g. of a white Ouzle or Black-bird, of 
white mice at one Mr. Tillyard's, an Apothecary in 
Oxford; of white Woodcocks* Partridges, Phesants, 
&c. seen by several of the Society. 

February a* 1685-6, A letter from Mr. Nicholson 
to Sir Wm. Dugdale concerning the Runic In¬ 
scription at Bridekirk was comunicated by Dr Plot.— 
A Paper of Dr. Papin's explaining ye use of his Water 
Engine was also read. 

February 3, 1684-5. Two letters from Mr. Cuning- 
ham, of St. Leonards College, were read; the latter of 
these mentions a way used m Scotland for ye cleansing 
mines of noxious vapors; the miners cany down a 
Candle, in a dark lantern, covered with a wet cloth; 
then, lying flat on their faces, they* in that posture, 
kindle, and maintain a fire, which carryes off ye 
vapors, without injuring ye miners. 
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Societies and Academies. 

London, 

Royal Society, January 21. — It. E Gibbs Structure 
of a quartz. Investigations on quartz have shown 
that symmetry and X-ray data enable only partial 
definition of structure Intensity measurements and 
general physical properties of the material must also 
be studied. Oxygen atoms occupy positions cjg 
above and below the silicon atoms Only a small 
structural change accompanies the transition from 
p to a quartz, but still the tetrahedral character of 
p quartz is lost The structure proposed assumes 
the crystal to be non-molecular and the oxygen to 
occupy basal planes as noted above. The silicon 
atoms seem to move about 0*3 A U. from their 
p-posttions—N K. Adam and G. Jessop. The 
structure of thin films, Pt vu. Critical evaporation 
phenomena at low pressures By means 01 a new 
apparatus, measurements of the surface pressure of 
mono molecular films have been made at room tem¬ 
perature, down to 0*01 dyne per cm. At areas 
greater than about 5000 sq A.U. per molecule, the 
pressures exerted by films of insoluble fatty substances 
tend to a value within 25 per cent of that given by 
the equation Fa -- R T, R having the same value as 
in a perfect gas. The divergences from the theoretical 
values are probably within expenmental error 
Between 100 and 5000 sq A U. the pressure-area 
isothermals closely resemble those for liquid and 
vapour in three dimensions Expanded films are 
analogous to liquids, not vapours, and there is con¬ 
siderable cohesion between the molecules in them.— 
H J Gough, D Hanson and S J Wright. The 
behaviour of single crystals of aluminium under static 
and repeated stresses — C H M Jenkins The deter¬ 
mination of the vapour tensions of mercury, cadmium, 
and zinc by a modified manometnc method The 
apparatus consists of a specially designed manometer, 
using the material under determination as the 
observed liquid in this gauge , it can be inserted m 
a 3-inch diameter electric tube furnace The pressure 
on the apparatus is regulated by means of nitrogen, 
the pressure of which is measured on an independent 
barometer. The vapour pressure of the liquid is 
measured over a free surface m the closed end of the 
manometer by alterations m the pressure of the 
nitrogen to bnng both liquid surfaces in this gauge 
level The apparatus is similar to the letter V in 
shape. One extremity is closed , the other opens 
into a long straight column bent at right angles to it. 
Into this column specially shaped pieces are inserted, 
transforming it into a reflux condenser, which counter¬ 
acts the diffusion of the nitrogen into the vapour. 
Values have been obtained for the vapour tensidns 
of mercury, cadmium, and zinc over the range of 
pressure from 15 to 1500 mm. The boiling-points 
(760 mm ) have been found to be 357°. 767* and 
qo6° C. respectively.—W. Barlow : The configuration 
of the carbon atom and the geometrical relations of 
this configuration to those of other atoms, as evidenced 
in the chemical and crystallographic structures of 
organic chemistry. Pt. 1. —Ursula Andrewea, Ann 
C Davies and F. Horton : The soft X-ray absorption 
limits of certain elements. Investigations have been 
made of the voltages corresponding to critical values 
of electron energy associated with some of the longer 
wave-length absorption stages of seven successive 
elements, chromium, manganese, iron, cobalt, nickel, 
copper and zinc. The generally accepted value of 
an absorption limit, obtained by Spectroscopic 
method sl corresponds not to ionisation of the atom 
by the detachment from it of an electron in the sub- 
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group concerned, but to the transportation of the 
electron from the sub-group to the periphery of the 
atom, i.e. to the levels of the most loosely bound 
electrons. The values obtained in this investigation 
are associated with absorption of energy by electrons 
in the M sub-groups, the several values obtained for 
each element being attributed to selective absorption 
stages, and not to actual ionisation of the atom — 
W. L Bragg and G B. Brown The crystalline 
structure of chrysoberyl Cbrysoberyl, BeAl 3 0 4 , is 
analogous in chemical composition to the spinel 
group of minerals R"R g "" 0 4 It is entirely different 
in its crystalline form, being orthorhombic, whereas 
the spinels are cubic It may be supposed that the 
oxygen ions occupy the greater part of the volume 
in the crystal, and the metal ions are placed in the 
interstices between a close-packed assemblage of 
oxygen ions, A comparison of BeO, Al a 0 3 , BeAlj 0 4 , 
shows that in each case the oxygen atoms aie very 
nearly in a close-packed hexagonal arrangement and 
that the distances between atomic centres are almost 
identical from the three crystals, being about 2-7 A U. 
Each aluminium atom in Al 8 O a and BeAl a G 4 occupies 
a position between six oxygen atoms. The hexagonal 
close-packed lattice can be referred to orthorhombic 
axes with ratios -y/2/3 * 1 •-y/3/ 3 ’—H G Telling On 
a set of quartic surfaces in space of four dimensions, 
and a certain mvolutory transformation Each of 
the surfaces m four dimensions may be generated 
by taking three arbitrary skew lines and two arbitrary 
points, drawing a plane through each of the points 
to meet the three lines, and then finding the locus 
of the intersection of the plane through the first 
point with the plane through the second point 
The geometry of the surface then suggests the con¬ 
sideration of, in all, fifteen lines, of which that joining 
the two given points is one ; and then passing through 
an arbitrary given point of the space, there are 
fifteen such surfaces, one associated with each of the 
lines. The paper is concerned with determining the 
intersection of any two of these fifteen surfaces — 
L. R Richardson : Atmospheric diffusion shown on a 
distance-neighbour graph The atmospheric diffus- 
ivity in Fick’s equation has been found by various 
investigators to increase from 0-2 cm.* "sec.- 1 to 
10 11 cm.* sec as the size of the cluster of diffusing 
particles increases from 10’* to io 8 cm. The effect 
is due to eddies of many sizes acting together. There 
is apparently no way of modifying Pick's equation 
in order to describe this phenomenon But a new 
mathematical method is here developed, in which, 
instead of thinking about concentration as a function 
of position, we think about q , the mean number of 
neighbours per length, as a function of /, their distance 
apart This gives a rough average value 0*6 l if * 
cm 8 sec for the atmosphere, when / lies between 
1 metre and 10 km.—T Alty . Some phenomena 
occurring at the surface of bubbles in water. The 
surface tensions of water in contact with various 
gases are compared by the drop-weight method 
The weight of a bubble is independent of the gas used 
if the rate of flow is slow enough To examine a new 
water surface, the rate of now is increased until 
several bubbles emerge per second. When flowing 
from the same capillary, the gases form bubbles the 
volumes of which can be arranged in decreasing order 
as follows. argon, nitrogen, oxygen, ozone, hydrogen, 
nitric oxide, carbon dioxide. These differences are 
related to the adsorbabihty of the gases.—A. L. M. 
Sower by and S Barratt: The line absorption spectra 
of the alkali metals The alkali metals are all able 
to absorb the lines of the combination series 1 s-tnd, 
contrary to the Selection Principle, The caesium 
senes of this type has been observed for the first 
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time. The absorption of this senes by pWHMum 
is uninfluenced by the presence of argon afefcwo 
atmospheres pressure. It is estimated that ri,ooo 
times as many atoms can absorb the first member 
of the principal series of potassium and rubidium as 
can absorb the line 15-30, the ratio being the 9 ame 
for the two metals The " atomic extinction co¬ 
efficients ” of the different alkali metals are approxi¬ 
mately the same for corresponding lines.—A. M, 
Tyndall and G. C Grindley : The mobility of ions 
in air Pts 1. and ii The improved method of 
measuring mobility depends on producing ions by 
flashes of a-rays subjected to a special alternating 
field. The effect of water vapour is to cause fall of 
mobility of fully formed negative 10ns down to a 
value 1 *6 in saturated air Positive 10ns of two types 
were found—initial and final The mobility of the 
initial type is indistinguishable from that of the 
negative and is similarly affected by water vapour. 
Water vapour has a retarding influence on rate of 
transformation into final 10ns In ordinary dry air 
much transformation occurs wuthin 0*007 sec of 
birth, but in wet air the 10ns nearly all remain in 
the initial stage at double this age—W Jevens * A 
band spectrum of tin monochloride exhibiting isotope 
effects The spectrum of the uncondensed discharge 
through SnCl 4 vapour comprises a continuous spectrum 
between X 4900 and X 3950, and a hitherto unrecorded 
band spectrum consisting of two distinct sets of bands 
occupying the regions X 3910 -X 3486 and X 3405- 
X 2830 respectively Each set is attributed to a 
chloride of tin The bands m the more refrangible 
set constitute two systems o and of the normal 
Deslandres type. If they be ascribed to SnCl 86 , a few 
additional bands m the same region arc attributable 
to SnCl* 7 There is also some indication of the tin 
isotope effect The less refrangible set consists of 
several groups, each containing a few close bands 
degraded towards the red. Too little is known of 
these bands to say whether they are emitted by 
SnCl or by a polyatomic chloride —J, H. Andrew, 
M. S Fisher and J. M Robertson : Some physical 
properties of steel and their determination. Methods 
of measuring electrical resistance, electrode potential, 
and continuous change of resistance during tempering, 
are described The change from martensite to 
granular pearlite is gradual and only proceeds 
to a certain stage at each temperature. Martensite 
is not formed during tempering at constant tem¬ 
perature, but results from the decomposition of 
austenite during cooling from the tempering tem¬ 
perature. The rate of tempering of martensite is 
not affected by the addition of moderate amounts 
of special elements. Austenite tempers more slowly, 
and its rate of tempering is considerably reduced by 
addition of special elements.—N, K. Adam ana 
G, Jessop : Note on the spreading of solids on water 
surfaces. Cary and Rideal’s observations on the 
spreading of myristic acid on water have been con¬ 
tinued down to very low compressions A small 
pressure, that of the " gaseous state of the film, 
is set up immediately the crystal touches the surface, 
and the '* two-dimensional vapour pressure ” very 
soon afterwards 

Royal Microscopical Society, December 16,—F. I. G, 
Rawlins . The theory of dimensions in microscopy. 
The fundamental quantities of interest to the micro- 
scopist, such as the power of a lens, curvature, 
numerical aperture, resolution, convergence, are con¬ 
sidered from a dimensional point of view. A number 
of magnitudes in common use for interference work 
are discussed dimensionally, and the importance of 
the inclusion of the appropriate constants of proper- 
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tonality when dealing with geometrical properties is 
stressed. 

Edinburgh. 

Royal Society, January n.—A. Anstruther Lawson : 
The origin of endemism The vast continental, insular 
flora of Australia, with 70 per cent, of its species and 
30 per cent, of its genera endemic, is perhaps the most 
favourable of all fields for the study of endemism. From 
a study of their habits, habitat, foliage, variability, 
great profusion of flowers, sterility of flowers, and low 
percentage of seed set of the main endemic types, 
which is so characteristic, it seems at least the 
majority are hybrids Hybridisation seems to occur 
in the Australian flora wherever possible, and the 
possibilities are quite general The endemic flora 
had its origin as hybnd mutations derived in the first 
place from non-endemic types Hybrid mutations— 
followed by natural selection—has been the main 
determining factor and influence m the evolution of 
the Australian flora. Such conclusions are directly 
opposed to the theory of Dc Vries and to the Morgan 
School in America —G Gordon Harrower A study of 
Hoduen and Tamil skulls The Ho-lrien, native of the 
Chinese province of Foo-kien, differs in certain particu¬ 
lars from that of the northern Chinese, and represents a 
more or less pure strain of the indigenous Mongolian 
type which preceded the Chinese in south-eastern 
Asia. Comparisons reveal certain affinities with one 
type of Tibetan skull—a point of interest in connexion 
with the question of origins. The sample of Tamil 
skulls collected represents one group of the indigenous 
Dravidians of southern India. The skull is relatively 
long and narrow, and is high, the face is low and 
relatively broad, and the nasal aperture is only 
moderately broad in proportion to the height The 
skull differs m several particulars from European 
skulls of the same class, notably in the smaller ex¬ 
pansion of the occiput; it shows no admixture with 
the intrusive Aryan element.—D. A. Fair weather 
Electrosynthesis in the series of normal dibasic acids. 
Three new acids of this senes have been synthesised 
by Crum Brown and Walker’s electrosynthetic method, 
namely, those with 20, 24 and 28 methylene groups.— 
C. C. Miller The slow oxidation of phosphorus 
trioxide Pt. 1. The action of water vapour on phos¬ 
phorus tnoxide The oxidation of phosphorus 
trioxide to pentoxide by oxygen at low temperatures 
(23 0 ) is accompanied by luminescence, and only 
takes place in the presence of water vapour, the 
pressure of which need only be very low. In the 
absence of oxygen it was found that at 25 0 , under 
certain conditions, comparatively large quantities of 
gaseous and liquid phosphuretted hydrogen were 
produced, which may play a part in the oxidation 
when oxygen is present —E. T. Copson : Partial 
differential equations and the calculus of variations. 
The conditions under which a linear partial differential 
equation of the second order may be derived by 
annulling the variation of an integral are determined. 
The self-adjoint equation is shown to be a particular 
Case. Systems of equations are also discussed. 

Rome. 

Royal Academy of the Lincei, November 15,—T. 
Levi-Civita : Gravitational movements in one dimen¬ 
sion.—G. Armellini: Theory of the flying shadows in 
solar eclipses. The shadow bands moving in front of, 
ahd parallel to, the lunar shadow during total solar 
eclipses are regarded as an ordinary diffraction 
phenomenon. —F. Zambonini and G. Carobbi : Double 
sulphates of rare earth and alkali metals (iv.). 
double sulphates of neodymium and sodium. Com¬ 
pounds containing Nd^SO*)*, NaaSO^ and H t O in the 
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respective molecular , proportions 1.1:2, 4:5:8, 
3:4:6, and 2:3:5 have be&i obtained as pale 
violet-red crystals.—F. Zambonini and R. G. Levi: 
Isomorphism of molybdates of the rare earth metals 
with those of calcium, strontium, banum, and lead (iv.). 
Structure of the molybdates of lanthanum, cenum, 
praseodymium, neodymium, and samarium.—L. Sab-' 
batani: Pharmacological action of iron with double 
and complex salts.—S. Franchi: Geological problems 
in the Franco -1 tali an Alps.—L. A. Herrera * Imitation 
of cell-division and spore-germination by means of y 
calcium fluosthcate.—G. Tizzoni, E. Centanni, and G. 
De Angelis : Modifications produced by radium in the 
substance of the cancer tumour of the young rat, and 
its transformation into a curative vaccine —W. 
Blaschke * Cyclic systems of curves on a surface.— 
Antonio Signorini: A theorem of existence and singu¬ 
larity in the statics of materials exhibiting low resist¬ 
ance to tension —Bruno Finzi Potential lammary 
liquid motions on developable surfaces —Rita Bru- 
netti Relative magnitude of atoms and 10ns —A 
Pontremoli • A characteristic experiment in electric 
or magnetic double refraction,—G. R. Levi The 
varieties of thonum oxide and their catalytic action in 
the dehydration of alcohol The so-called meta-oxide 
of thonum is crystalline and identical with the normal 
oxide, whereas the thonum hydroxide usually obtained 
is amorphous and undergoes transformation into an 
amorphous oxide stable at temperatures higher than 
300° The catalytic influence of the oxide on the 
dehydration of alcohol is not affected by its crystalline 
or amorphous character —Raoul Poggi Some denva- 
tives of toluene — C Sandonmni : Actions in the 
presence of carbon —Paolo Principi . Observations on 
the geology of the upper and middle valleys of Savio, 
—Beatnce Torelli . The significance of heterochromo¬ 
somes —Umberto D'Ancona ■ Influence of salt solu¬ 
tions on the resistance of young eels to fasting —Remo 
Grandori : Studies on the blastokinesis of insects 

Washington, D C 

National Academy of Sciences (Proc , Vol 11, 
No. 12, December 1925).—George H Shull The 
third linkage group in (Enothera A mutation 
called “ old-gold ” (vetaurea) found in < 2 ? Lamarckiana 
is the first discovered factor of a third linkage group. 
Another factor of the same group, “ double flowers 
(called mutant supplena), is now announced.—Horace 
W Feldman : Fertility of the rat, Mus norvegteus 
Fertility in the Norway rat is generally dependent 
on the vigour of the female. The size of litter 
increases to a maximum at the age of 150-179 days 
and decreases afterwards to a minimum, due ap- 

f iarently to the decrease of general vigour with age. 
nbreeaing increased the frequency of still - births. 
Seasonal fluctuations occurred. litters showed an 
average maximum (7 -3 young) in June, decreasing to a 
low point (5*2 young) m October and increasing again 
in November and December —Tracy Yerkes Thomas : 
Invariants of relative quadratic differential forms.— 
R. L. Wilder : A property which characterises con¬ 
tinuous curves. A continuous curve is a bounded 
continuum connected tm klexnem , and 9 uch curves 
are characterised by being " normally connected ”— 
Carl Barus : Telephonic coupling of acoustic and 
electrical oscillations evidenced by the pinhole probe. 
—J C. Slater : Interpretation of the hydrogen and 
helium spectra. Pauli has suggested that the double 
levels in atoms having one valence electron have some 
connexion with a duality in the quantum Jaws. This 
would lead to resemblances between the spectra of 
hydrogen' and helium and those of the alkalis and 
alkaline earths respectively. Evidence of this is 
adduced.—J, G. Wlnkns : Radiation emitted by 
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optically excited zinc vapour. Zinc vapour in a 
quarts " resonance " tube was illuminated by a 
water-cooled zinc arc maintained in a quartz tube. 
Thirteen lines were detected in the spectrum observed 
and accounted for; in addition, four bands appear 
which are more intense relative to the lines in the 
optically excited radiation than in that from the 
zinc arc. Mercury as an impunty in the zinc vapour 
gives evidence of " impact fluorescence.’*—Ernest 
Merritt. On contact rectification by metallic 
germanium. Rectifying properties were observed, 
the contact being stable, and the behaviour at different 
points fairly uniform. Making contact with bismuth 
gives anomalous results. Platinum was also used 
and the temperature raised The resistance of the 
contact becomes much smaller, and at 220° C it 
was the same in both directions through the contact. 
On cooling, the resistance remained greater than it 
was before heating, due apparently to a highly 
resistant film of oxide —Henry Fairfield Osborn : 
The origin of species (31.). Further detailed state¬ 
ments are made on some of the nine bio-mechanical 
principles of adaptation enunciated in an earlier 
paper (Nature, June 13, 1925, p. 925, and June 20, 
1925, p 961).—Raymond Pearl. Vital statistics of 
the National Academy of Sciences. (1) Age at 
election The original membership was of high 
average age ; of the 48 charter members, only 4 
were less than 38 years old. During the penod 
1864-83, the mean age at election was 44*47 years; 
for 1884-1904, it increased to 46*54 years; and for 
1905-1924, another four years were added. Of the 
213 elected during this last penod, only 8 were less 
than 38 years old These figures show the same 
tendency as the statistics of the Royal Society, (ii) 
Elections of young men 43 persons, including 
2 charter members, were less than 37 years old at 
election Of these, 30 worked at the physical and 
12 at the biological sciences The youngest man 
elected was the astronomer, E C Pickering (26*8 
years), and the next youngest, the engineer, Fairman 
Roger, charter member (29*3 years). (111.) Mortality. 
At 40 years of age, members of the Academy have a 
mean after lifetime more than five years greater than 
that of urban white males of the United States, and 
some increased expectation is maintained up to the 
age of 85 years. This might be expected, since they 
belong to the occupational groups giving superior 
risks from the life insurance viewpoint, (iv ) The 
present limitation to total membership and other 
matters. With living membership of 221, 13 

elections, and an average of 8 deaths annually, the 
Academy will reach its limit of 250 members in 1929 ; 
thereafter, the mortality will allow of the election 
of 6 to 8 members a year. The present mean age 
of members is 60 *74±0*47 yearn ; their mean dura¬ 
tion of service is 12-17^0*48 years, and that of 
members who have died was i9*57±0’6o years — 
Marston Taylor Bogert and Hugh Blake Corbitt: 
Researches on thiazoles (x). The synthesis of some 
2-phenyl-benzothiazole arsomc acids. These com¬ 
pounds are important therapeutically, for one of 
them has a greater action on Tr. equiperdum and 
greater toxicity for white rats than the corresponding 
benzene compound, but there was no evidence of 
any effect on the nervous system such as is frequently 
caused by penta-valent arsenic compounds.—S. C. 
Lind : The origin of terrestrial helium and its associa¬ 
tion with other gases. Helium is very generally 
distributed in natural gases, but in widely different 
concentrations (maximum nearly 4 per cent.). It is 
not confined to limited geological horizons, suggest¬ 
ing that its occurrence in quantity is due to preven¬ 
tion of leakage by a gas-seal, such as a capping of 
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shale containing clay. A radioactive origin it 
favoured. It is always found with high though 
variable nitrogen content, possibly due to the action 
of the initial a-particle producing nitrogen and 
helium simultaneously, from some nitrogen compound 
in the parent mineral. 
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Diary of Societies. 

SATURDAY, January (0 

Royal Institution or Grist Britain, at 8 —H. Balfour • The British 
Coracle or Skin-covered Boat, and its Affinities 
Noam or England Institute or Mining ano Mechanical Bnuinkers 
(Associates and Students' Section) (at Neville Hall, Newcastle-upon- 
Tyne). at 3 — P. F. Hope * The Sinking of Monkton Shaft. 

Institute op Metals (North-East Coast Local Section) (Jointly with 
Institution of Britiah Foundrymen) (at Neville Hell, Newcastle-upon- 
Tyne), at fi.15. 

MONDAY, February 1. 

Royal Institution or Great Britain, at 5.— General Meeting. 

Royal College or Surgeons or England, at 6.— Prof. A. Edmunds: 
Pseudo-Hermaphroditism and Hypospadias and their Surgical Treat¬ 
ment, 

Society or Engineers (at Geological Society), at 5.80.—G. O. Case: 
Presidential Address. 

Institution or Electrical Engineers (Western Centre) (at Merchant 
Venturers’ Technical College, Bristol), at 6 . 

Aristotelian Society (at University of London Club), at ft.—G. C. 

Field: Ancient Philosophy and Modern Science. 

Botal ttoofwTT or Ams, at 8 ,—H, P. Shaplsnd: The Decoration of 
Furniture (Cantor Lecture) ( 8 ). 
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aociBTY or Chkmioal Industry (London Section) (at Institution of 
MeofaaRtoal Engineers), at 8.—F. H, Carr: The Training of Chemists 
for Industry. 

BotAii Institute or British Architects, at 8.80.— Presidential Address 
to Students. 

Royal Society or Medicine (Social Evening), at 8.80*—Dr. F J. 
Poynton: The Part taken by Doctors in the Early Days of Aeronautics. 


TUESDAY, February 2. 

Imperial College (Chemical Society (Jointly with ltoyat College of 
Science Natural History Society and Royal College of Science Physical 
and Mathematical Society), at 6 —Prof H E, Armstrong; Chemical 
Change in General 

Royal Institution of Great Biutain, at 6 15.— Dr. E. K, Rideal: 
Surface Action (1) 

Manchester Geological and Minino Society (at the University, 
Manchester), at o —Sir Stopford Bruntou . Mining in Canada with 
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Institute or Marine Enh inkers, at 6 80 -8 8 Cook* Hlgh-offlolenoy 
Steam Installations for Ship Propulsion 
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Cox Arsenic in Apples —A. J Borry .—The Titration or Thaliuus 
Salts by Potassium Iodate — C H. Wright The Hot Springs at 
Nasavusavu 

Royal Society or Arts, at 8.—Sir John Russell: Investigations in 
Agricultural Science at Rothamsted 

Entomological Society or London, at 8 —G. Fox-Wilson : The Insect 
Visitors to Slime-Flux. 
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Royal Society, at 4 30 —Prof. W. A. Bone and R Quarendon . Re 
searches on the Chemistry of Coal Part IV —G. M B Dobeon and 
D N. Harrison : Measurements of the Amount of Ozone in the Earth's 
Atmosphere and Its Relation to other Geophysical Conditions —Dr C, 
Ohree: Atmospheric Ozone and Terrestrial Magnetism.—Dr. J. 8. 
Owens* Condensation of Water from the Air upon Hygroscopic 
Crystals— To be rend in title onf|f: — Prof T H. Havelock Wave 
Resistance * Some Cases of Unsymmetrlcal Forma —Dr. H. Jeffreys : 
On the Formation of Water Waves by Wind —Prof G. T. Morgan, W. 
J. Htoklnbottom, and T. V. Barker : Stereolaomeric Diary 1-0-y-Dlamino- 
N-Butanes.—Prof. G T. Morgan and G. R Davies: Antimonlal 
Analogues of the Cacodyl Series.—Prof G. T. Morgan and V. E. 
Yarsley Dimethyl afci bine Cyanide, an Analogue of Cacodyl Cyanide. 

Linnean Society of London, at 5 —C. C. A Monro Polyoh»ta of the 
Altrt ExpeditionConclusion —Dr O. C. Hurst: On the Nature and 
Origin of Species In Robs. 

Royal Institution of Great Britain, at 5 16.—Dr. J. L. Myres : Who 
were the Greeks? (1). 

Institution o» Electrical Engineers, at 6.—B, V Clark : Power 
Factor and Tariff.—E. W Dorey: Power Factor Improvement. 

Institution of Automobile Enoimsers (at Royal Society of Arts), at 7. 
—0. L Lawrence * American Aeronautical Engine Practice. 

Society of Chemical Industry (Bristol Section )(at Bristol University), 
at 7 80.—Dr. A. Parker • The Smokeless Fuel Problem 

Institution or Structural Eboixiim, at 7.80.—W. J* H. Leverton : 
The JBsthetJc Treatment of Concrete 

Chemical Society, at 8.—F G Mann and Sir William J. Pope: (a) The 
Complex Salts of /Sfl'jS" - tr iami notr [ nth y famine with Nickel and 
Palladium. (b) Wy"-Triamtnotrlpropylamine and its Complex Com 
pounds with Nickel —P. L, Robinson and H. C. Smith : A Comparison 
of the Atomla Weight of SUloon from Different Sources. 

Institution of Mechanical Encumbers (Glasgow Branch) (at Glasgow), 
T B. Mackenzie. Modern Steel Works Plant for Boiler and Ship 
Plates Manufacture. 


FRIDA Y, February 8. 

Boyal Sanitary Institute (at Town Hall, Bradford), at 8,—Dr. J. R 
Ka«, Dr. Helen M. Gall, Dr. Charlotte A. Douglas, Katherine Gamgee 
and others: Discussion on Child Welfare Oentree and their Adjuncts 
—At 6.—F. Maraden, P. White, and others: Discussion on Towt 
Planning and Improvement Areas. 
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Royal Astro*ovioal Society i 
Oldham and Prof. Turner; 
to Distribution of Intensity < 
the chair. 

Royal College or Surgeons or Bnoland, at 6.—Prof. M. Woodman; 

Malignant Disease 6f the (Esophagus. 

Society or Ohemioal Industry (Nanobeater Section) (at 18 8L Mary's 
Parsonage, Manchester), at 7.—A. Reavell: Fluid Heat Transmission 
for High Temperatures m Industrial Processes. 

Royal Photographic Society or Great Britain, at 7* — S. L. 

Eavestaff; Thoughts which occur to me. 

Fhotomigeographic Society (at 4 Fetter Lane), at 7— F. A. Ruddock : 

Photomicrography applied to Metallurgy 
Society or Chemical Industry (South Wales Section) (at Swansea 
Technical College), at 7 SO.—O A. Beyler * Mloro-structure of Coal. 
Junior Institution or Engineers, at 7.80.—Question and Discussion 
Evening, 

North • East Coast Institution or Bnoinebrs and Shipbuilders 
(Middlesbrough Branch, Graduate Section) (at Middlesbrough), at 
7 80.—E. Clarke . Launching. 

Geologists' Association (at University College) (Annual General 
Meeting), at 8 — H. Dewey: Studies in Danish Geology (Presidential 
Address) 

Royal Institution or Great Britain, at 9. — Prof G. Gordon: 
Shakespeare’s English 


SATURDAY, February 6. 

Association of Women Science Teachers (Annual General Meeting) 
(at St Paul's Girls’ School), at 10.80 a.m —Educational Films, chiefly 
Scientific, shown by the visual Education Soolety,- At 2 80,— Miss 
Coward : The Teaching of Hygiene in Schools; Short Pa pert on the 
same subject. 

Society of Ohemioal Industry (South Wales Section) (jointly with 
Institute of Chemistry and Wales and Monmouthshire Junior Gas 
Association) (at University College, Singleton Park, Swansea), at 2 SO 
—C A Soyler : The Microscopy of Coal 

Royal Institution or Great Britain, at 8 —Sir Wolford Davies The 
Triad and the Perfect Fourth (1). 

Gilbert White Fellowship (at 6 Queen Square, W C IX at 8 —Miss L. E. 
Chessman Insect Collecting in the Society Islands 


PUBLIC LBCTURKB. 

SATURDAY , January 80 

Horkiman Museum (Forost Hill), at 8 80 —H. Harcourt * Glimpses of 
Indian Places and Peoples. 

MONDAY. February 1. 

University Coi leak, at 4 —Prof A. V. Hill * The Physiology of 
Muscle (Succeeding Lectures on Februaiy 8, Ifl, 22, March 1, 8.)—At 
3 13.—Dr R W. Lunt: The Chemistry of Ionisation by Collision, 
(Succeeding Lectures on February 8, 16, 22, March 1, 6)—At 6.80.— 
Dr. A. S Parkee, The Physiology of Reproduction. (Succeeding 
Lectures on Februanr 8, 16, 22 >—At 6.80.—Prof. E L>e Martoune : 
Two French Geographical Regions; (l) Brittany, (2) The 11 Gausses’* 
of Southern Franoe (Succeeding Lecture on February 2 ) 

King’s College, at 6 80.—Dr. F A. P, Aveling: The Human Will (8) 
Post*Renaissance Views. 

TUESDAY ; February 2 

Kino's College, at &.80.—Miss Hilda D. Oakeiey : Phlloaophy and 
History <i). History in the Absolutist Philosophy 

University College, at 6.80.—MUs V A. Murmy: Primitive Cults in 
Ancient Egypt. 


WEDNESDAY, February 8, 

University College, at 5.80— B. M. Headloar: The London School 
of Economics Library, its Work and Methods. 

THURSDAY, February 4. 

University College, at 4.80,—Prof, E. G, Gardner: The Florentine 
Academies In the Renaissance. 

King's College, at 6 —Dr J A. Hewitt * Metabolism of Carbohydrate 
and Fat (Succeeding Lectures on February 11 ,18, 26, March 4 , 11.) 

SATURDAY, February 6. 

Hobnimax Museum (Forest Hill), at 8 80.-W, J. Perry: The Quest for 
Gold and Pearls in Ancient Times. 
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The Status of the Naval Engineer. 

O N November 20, 1925, the Admiralty issued a 
Fleet Order which, while to some extent 
affecting all branches of the Navy, has raised serious 
questions regarding the future status of the officers of 
the engineering branch. Hitherto there have been 
five branches in the service, but this order brought 
into being thirteen separate categories. Some of 
these, however, such as the dental branch, the school¬ 
master branch, and the wardmaster branch, are hut 
small sections of the personnel. The branch principally 
affected is the engineering branch, and the situation 
created by the order was felt to be so adverse to the 
best interests of the service that Lord Weir, Sir Charles 
Parsons, Sir John Thomycroft, and Sir Archibald 
Ross jointly addressed a letter to the press on the 
subject. This letter has been followed by other 
communications and articles, and on January 14 a 
deputation representing the Institutions of Civil 
Engineers, Mechanical Engineers, Naval Architects, 
and Electrical Engineers, and also the North-East 
Coast Institution of Engineers and Shipbuilders, 
waited upon the First Lord of the Admiralty (the 
Right Hon. W. C. Bndgeman) to place their views 
before him. So far no account of this deputation has 
been made public, but we can scarcely think that 
representations made by such a responsible body will 
be disregarded. 

There have been engineers in the Navy now for 
more than a hundred years, and in the struggle of the 
engineer officers for adequate recognition there have 
been many memoranda, petitions, and deputations, 
but never before have the four founder engineering 
institutions taken so notable a step as that referred to, 
and their action can be taken as significant of the 
importance of the questions raised. It is therefore 
only right that the main points at issue should be made 
as clear as possible, so that whatever the results of 
the deputation, the whole position may be judged 
impartially. 

It may, however, be said that no reasoned opinion 
on the engineering question can be formed without a 
knowledge of the past, and thus a few brief historical 
notes will be of use. Steam vessels appeared in the 
Navy so long ago as 1820. At first they were small 
dispatch vessels, and the engineers were mechanics 
of little or no education. By 1837 the steam frigate 
had been evolved, engines had become larger, and the 
engineers were given warrant rank. With the coming 
of the screw and its adoption in the old line*of- 
battleships, the steam department grew apace, Iffid 
in 1847 'engineer officers Were raised to an equality 
with the masters and assistant masters who then 
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comprised the navigating branch. Even at that time 
there was a scheme for training boys for naval engin¬ 
eering duties, but this did not amount to much, | 
and when the Crimean War was in progress, recruits 
had to be sought for over a wide area. By the 'sixties 
the boys had become engineer students, who were 
taught in the Dockyard Schools, and some of these 
passed to the Royal School of Naval Architecture 
and Marine Engineering at South Kensington. The 
officers so trained were the best marine engineers of j 
the day, but when they entered the service they found 
themselves subjected to all sorts of disabilities 
as to pay, half-pay, promotion, retirement, accom¬ 
modation, and relative rank. It is not surprising to 
know that these unsatisfactory conditions led to great 
discontent 

A new and promising chapter was opened in 1875 
with the appointment of a committee of three executive 
officers and two engineer officers, Admiral Cooper 
Key being chairman, to report on the best method of 
staffing the engine-rooms of the Fleet. That com¬ 
mittee was one of the ablest which ever investigated the 
matter. The members went into the question thoroughly 
and made valuable recommendations, many of which 
were adopted. But the most vital recommendation, 
that engineer officers should in the future belong to 
the military branch and not to the civil branch, but 
not to succeed to command, was shelved, and in the 
failure to adopt that salutary reform is to be found 
the cause of most of the agitation and dissatisfaction 
which disturbed the domestic peace of the Navy for 
more than a quarter of a century, and have again been 
revived by the recent order. 

One of the outcomes of the Cooper Key Committee 
was the opening of, first, H.M.S. Marlborough , and then 
of Keyham College, as training schools for engineers. 
Though the latter was starved financially, it had a fine 
record of success as a technical college, and nearly all 
the engineer officers who held responsible positions 
at the Admiralty, in the dockyards, and in the Fleet 
during the War were men who had passed through its 
portals. 

As it was in the ’sixties and 'seventies, so it was 
in the 'eighties and the 'nineties. Ships’ machinery 
grew more and more complex, the engineer officers' 
duties were increased by the addition of new types of 
machinery, but for all that the Admiralty refused to 
recognise the engineer as a combatant, and, however 
absurd it may seem, the officers concerned with the 
upkeep and running of such vessels as the Terrible 
aqd Powerful were of civilian status. 

Through this and other causes the competition for 
entry ihto Keyham College, which should have been 
keen, ■ become almost negligible, and the avenues of 
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entry into the engineering branch had to be thrown 
open wider and wider while the standard of attain- 1 
ments of the candidates became lower. In spite of 
this, the numbers forthcoming were insufficient and 
the staffing of the engine-rooms at the end of last 
century became so difficult as to constitute a national 
danger. 

This was the position when, through the initiative 
of the late Mr. D B. Morison, the engineering institu¬ 
tions of the north took up the question of reform and 
focussed public attention upon it. Papers were read 
at Newcastle, Glasgow, and elsewhere, and in 1901 a 
deputation representing the shipbuilding and engineer¬ 
ing world was received by the Admiralty. 

The result of this propaganda, together with the 
difficulties of the authorities m obtaining engineers, was- 
somewhat unexpected. At the end of the year 190* 
the Navy was startled with the oft-quoted Selbome 
Memorandum. Issued by the First Lord, this was 
really the work of the late Lord Fisher. By that 
memorandum, the entry, training, and careers of naval 
officers were reformed from top to bottom. Deck 
officers, engine-room officers, and marine officers were 
to be entered together, trained together, serve together* 
and their duties were to be interchangeable In the 
words of the memorandum, every naval officer was to 
be “ a seaman, a gunner, a soldier, an engineer, and 
a man of science ” That scheme, it may be remarked* 
never had any considerable body of engineering 
opinion behind it, and many engineers declared it to 
be impracticable, as experience has indeed shown it 
to be. 

While, however, the Selbome plan of naval training 
has had to be modified almost out of recognition, it 
had two excellent features, common entry and equality 
of status, and these were its chief legacies. The 
commanders (E.), the lieutenants (E.) who have passed 
through Dartmouth, were all, until November last* 
executive officers like lieutenants (G.), (T.), and (N.) 
who have specialised in gunnery, torpedo, and naviga¬ 
tion. They had the same commission, they wore the 
same uniform, but by becoming engineers had forfeited 
the right to command. They in fact represented the 
engineer as suggested by Admiral Cooper Key in 1876 
as belonging to the military branch, not the civil 
branch, but they were not to be allowed to succeed to 
command. 

It may be asked, What became of the older engineer 
officers who were already in the Navy when the 
Selbome scheme was introduced ? What difference 
did the new plans make to them ? Practically none. 
It is true they were given semi-military titles such 
as engineer commander and engineer lieutenant* font 
they remained members of a civilian branch; Use 
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engineer officers who fought in the Bight of Heligoland, 
who lost their lives at Coronel, and those who drove 
the Inflexible and Invincible into action at the Falk- 
lands, all fought as civilian officers. 

The removal of this anomaly was the result of war. 
At the end of 1914 the Admiralty made all engineer 
officers part of the military branch, and thus for the 
first time recognised their importance. Many were 
the tributes paid to the engineering branch during the 
War, and when military status was conferred, Lord 
Fisher telegraphed to Mr. Morison: ‘ 1 The unapproached 
efficiency of our engineers in the Navy merited this 
tardy recognition of their all-important part in the 
present splendid fighting condition of our whole fleet, 
and this has been combined with an unswerving 
loyalty to a changing system which they one and all 
recognised to be for the public benefit and the good of 
the Navy.” The effect of the new order was felt 
right throughout the service. The engineer officers 
were proud of the distinction conferred upon them, 
and it has been their aim ever since to uphold the 
highest traditions of the branch to which they were 
admitted. 

It will be seen that the position attained by the 
naval engineer has only been gained through a long 
process of evolution. But to-day he unfortunately 
stands shorn of the military status so tardily given. 
The Fleet Order of November, by a stroke of the pen, 
abolishes the military branch and creates a new 
executive branch from which all engineer officers are 
excluded. Is it any wonder that parents of young 
officers, officers themselves throughout the Fleet, and 
the engineering profession generally, regard the action 
of the Admiralty as a grave breach of faith? To 
criticism, the reply is made that the executive officers 
might equally complain that with the abolition of the 
military branch they have been deprived of military 
status. Such a reply is altogether untenable. In a 
fighting service there must always be a military 
branch. You may call it by another name but you 
cannot get rid of it, and to-day the new executive 
branch stands in the place of the old military branch 
while the engineer officers are practically reduced to 
civilian status again. 

After all these years, it is indeed high time that 
the entry, the training, the status, and the appoint¬ 
ment of engineers should be placed upon a sound 
and permanent basis, and Mr. Bridgeman can do 
the Navy no higher service than by removing 
these things from the realm of uncertainty, and thus 
preventing the recurrence of the deplorable con¬ 
troversies which have marked the progress of the 
nav4 engineer in the past. The first step, however, 
Mbe restoi^tion of military status. 
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Steel and the Nation. 

Metallurgy and its Influence on Modern Progress; with 
a Survey of Education and Research . By Sir Robert 
A. Hadfield. Pp. xvi + 388 + 71 plates. (London: 
Chapman and Hall, Ltd., 1925 ) 2 55. net. 

HE author of this handsome volume has played 
an active part in the metallurgical world, as 
the head of a famous firm of manufacturers, as an 
inventor and investigator, and as the president of 
several technical societies. He has received many 
public honours, and has been prominent in the life of 
his city and of the industrial community Above all, 
he is personally acquainted with most of the leaders 
of industry, of physical science, and of education m 
this and several other countries, and has kept in close 
touch with related movements, so that he brings to 
the task of writing a book on metallurgy an exception¬ 
ally wide range of experience From time to time, 
in presidential and other public addresses, he has 
reviewed the progress of science and invention, the 
scope and objects of education, and similar subjects, 
and it is the material of those addresses, expanded and 
supplemented by other matter, which has been recast 
into the form of the present volume, which is well and 
lavishly illustrated. 

The work is not easily classified, being in part a 
history of metallurgical and engineering industries 
and of the sciences on which they are based, in part a 
detailed account of the nature and properties of certain 
selected systems of alloys, and in part a review of the 
place of science in the community and of the forms 
of education best suited to a nation which depends on 
manufactures for its existence. The metallurgy con¬ 
sidered is that of steel, the non-ferrous metals being 
ignored. The author has written of those things 
in which he is himself interested, and has made no 
attempt to construct a systematic treatise. 

After a preliminary sketch of the history of the 
subject, the influence of carbon on iron is considered, 
leading up to an account of the development of alloy 
steels. Next follows a description of the two alloys 
with which the name of Hadfield is chiefly connected, 
the remarkable manganese steel which was the first 
of the alloy steels to be investigated thoroughly and 
still remains unique in its curious combination of 
toughness and resistance to wear, and the silicon iron 
which is now in general use for electrical transformers, 
having a high permeability with a high resistance. 
The history of these two inventions and of their gradual 
adoption by the industries is told at length in a# 
interesting fashion, with many personal reminiscences 
of the men who were associated with the work. The 
story is most instructive in regard to the importance 
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of research for industry. Other steels are dealt with 
more briefly, this section containing an account of 
armour-piercing projectiles, treated in a popular 
manner, with comparisons with other moving masses 
in regard to the energy content. Some striking facts 
concerning steel castings are also included. 

Another section of the book is devoted to the subject 
of fuel economy, and contains some more technical 
matter in the form of curves and calculations intended 
to assist the metallurgist in the efficient design and 
use of furnaces Stress is laid on the importance of 
correct design, and on the value of scientific investiga¬ 
tions into the flow of gases in that connexion, the 
pioneer work of Groume-Grjimailo being corrected by 
the calculations of later workers. The name of Wheeler 
has been overlooked in this review of fuel economy, 
although his contributions to the subject are among 
the most important. 

The last portion, dealing with the facilities for 
technical education and research, is perhaps the least 
satisfactory, being a collection of paragraphs of very 
unequal importance, and so failing to produce the right 
effect of perspective. It is largely devoted to an 
account of the leading technical and professional 
societies, beginning with the Royal Society, and as 
such is of considerable interest, being supplemented 
by biographical notes on the men who have been 
chiefly responsible for their growth, but there is only a 
brief mention of the institutions for the training of 
metallurgical students, giving an inadequate survey 
of the facts on a matter which might be expected to 
receive full attention in such a work. In describing 
institutions specially designed for research in metallurgy, 
a detailed list of the apparatus included in the equip¬ 
ment of the Japanese Institute at Sendai is given, 
without mention of the fact that equally if not more 
important installations are to be found elsewhere, as, 
for example, m the National Physical Laboratory, 
the University in the author’s own town of Sheffield, 
and the Bureau of Standards at Washington, whilst 
other great laboratories, such as the Metallography 
Institute of Stockholm and the Kaiser-Wilhelm Insti¬ 
tute at Dtisseldorf, produce work of probably equal 
importance. The omission of the last-mentioned re¬ 
minds one that the author, in his effort to show that the 
value of German research in chemistry and the allied 
sciences has been overrated, almost completely ignores 
Germany, Wedding and Ledebur being practically the 
only German metallurgists whose work is mentioned. 

Whilst it is legitimate and useful to direct attention 
to the originality and sound character of English 
and French research, and to the remarkable industry 
Off the Japanese workers, the effect of such a presenta¬ 
tion is to produce a wrong impression, and students 
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of metaBoxgy at the present day for the most part 
acknowledge gratefully the value of German research. 
The great advances in the study of high temperatures 
due to the labours of the staff of the Geophysical 
Laboratory of Washington also deserve recognition. 
Should the author have occasion to revise his work, 
this defect could easily be remedied, as the information 
is readily accessible. The lists of distinguished in¬ 
vestigators which appear in various parts of the book 
appear to have been drawn up somewhat at haphazard, 
and some omissions are certainly quite accidental. 
Thus, on p. 16, the names of Newlands and Lothar 
Meyer are omitted from the list of workers on the 
classification of the elements, whilst lower, under radio¬ 
activity, the name of Curie appears without any 
indication that it covers two investigators. On p. L74, 
the preparation of the early high-speed tool steels is 
attributed to Maunsell White alone, Taylor not being 
mentioned, whilst on p. 292 Ramsay alone is referred 
to in an account of the discovery of argon, Lord 
Rayleigh being omitted. Such slips are clearly acci¬ 
dental, and might have been remedied during the 
reading of the proofs. 

The author’s enthusiasm for his subject, and his 
conviction of the value of research, are obvious through¬ 
out. As an appendix, he includes a verse translation 
by L. P. Sidney of an eighteenth-century Latin poem, 
“ Ferrum,” by a French Jesuit named de la Sante, 
containing much curious metallurgical information. 
The poem was translated into French by Floris Osmond, 
but has not hitherto appeared in English. 

All who are interested in the future of industry 
should read this book, since the history of alloy steels 
is typical of modern progress in manufacture, and its 
lessons have a much wider application than might be 
supposed from its specialised character. 


Medicine in the Middle Ages. 

(1) History of Medicine. (Oxford Medical Publications.) 
By Prof. Dr. Max Neuburger. Translated by Ernest 
Playfair. In two vols. Vol, 2. Part I. Pp„ viii 
+ 135, (London: Oxford University Press, 1925.) 
7 s. 6d . net. 

(2) The Evolution of Anatomy: a Short History of 
Anatomical and Physiological Discovery to Harvey ; 
being the Substance of the Fitzpatrick Lectures delivered 
at the Royal College of Physicians of London in the Years 
19*3 *nd 19*4. By Dr. Charles Singer. Pp. xii+ 
210 + 22 plates. (London; Kegan Paul and Co.^tcL* 
1925.) 12 s. 6d. net. 

( 1 ) \1/ E hftve h* 1 t0 wait a J ong twne for the 
VV second instalment of Prof, Neuburger's 

“ History of Medicine 11 : but it is well worth weiring 
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for. Even though it is only a part of the second volume 
that he gives us now, it covers the most interesting and 
romantic phase of the history, a period that few writers 
could have interpreted with such competence and 
recognised authority. 

In particular, Prof. Neuburger’s literary skill gives 
the book its distinctive character. His lucidity and 
sense of style make his writing a pleasure to read, and 
Dr Playfair has happily transferred these qualities into 
idiomatic English. 

“ Western Medicine in the Early Middle Ages is, 
strictly speaking, hardly a subject for the historian of 
science who would present a coherent picture of pro¬ 
gressive events—at the utmost sidelights can be thrown 
upon medical conditions and literature, m as far as the 
very scanty information at our disposal makes this 
possible. Inadequacy of scientific pnnciples, total stag¬ 
nation of investigation, practice devoid of any lofty 
outlook, stereotyped and primitive, these are the char¬ 
acteristics of this era’s healing art, an art which in its 
manifestations is almost reminiscent of the earliest 
stages of medical evolution. Gloomy as is the impres¬ 
sion left upon the mind, the close connection of medicine 
with civilisation as a whole and its historic destiny, 
come unmistakably to the fore, and its fate in this 
mournful period is bound up more intimately than 
usual with the spirit of the times.” 

To deal adequately with this difficult problem called 
for the wide and exact scholarship and industry which 
Prof. Neuburger has devoted to his task. He has given 
us a graphic picture of how Europe gradually emerged 
from its five centuries of lethargy and acquired from 
Arabic sources a second-hand acquaintance with Greek 
medicine. The revival of classical learning completed 
the process of making Europe the heir to the knowledge 
of antiquity and the learning of the Greeks. 

The present instalment of Prof. Neuburger’s book 
deals with the obscure period of the early Middle Ages, 
the state of medicine in the eleventh and twelfth 
centuries, the coming of Arabic influence into western 
science, and the effects of this upon the development 
of medicine in the thirteenth century and the later 
Middle Ages, elucidating the circumstances in which 
the development of modem scientific methods and the 
reliance upon direct observation and experiment were 
introduced. 

It is difficult to give a summary of this fascinating 
work. Every one interested in the history of science 
will have to read the whole volume for himself. The 
history contains ample references to authorities, and 
includes an extremely useful historical survey of litera¬ 
ture. It is full of interesting side-lights on the history 
of civilisation, with which only a man of exceptional 
knowledge and human sympathy could have illuminated 
the history of medicine. We may perhaps be permitted 
to give fxx illustration of these qualities. Describing the 
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emancipation of science from the shackles of scholasti¬ 
cism—a process which can be seen happening m the case 
of anthropology in our own day—Neuburger gives this 
graphic picture of Roger Bacon's unhappy experience 
as a pioneer before the times were ready for his reforms * 

(i Since Albertus Magnus remained without a true 
successor in the domain of natural science, and never 
broke the bonds of the prevailing mode of thought, but 
only succeeded in providing the possibility of a recon¬ 
ciliation within certain limits between unbiassed obser¬ 
vation of facts and scholasticism, it cannot be a matter 
of surprise that the premature movement in favour 
of the emancipation of scientific investigation from 
dialectic oppression, on an exact foundation upon a 
basis of observation and experience by the aid of 
mathematics and experiment, should find no support, 
but should be met by misunderstanding, even by 
embittered enmity. It was the English Franciscan, 
Roger Bacon, who once more initiated this movement, 
a truth-seeker and pioneer of comprehensive knowledge 
and intuitive perception, a thinker of unyielding 
austerity of thought, who paid for his great superiority 
over his age with a lifetime’s martyrdom, but whose 
name can never be erased from the annals of the intel¬ 
lectual development of mankind so long as the light of 
scientific freedom shall shine.” (P 58.) 

“ Unfortunately the fruitful and almost unique in¬ 
fluence of this great man, who aimed at a reform of 
science and education, was only too early interrupted. 
Envy and unpopularity which followed on the heels of 
initial admiration and which grew as the result of certain 
utterances of Bacon’s upon the ignorance of eminent 
scholars and upon the immorality of the monks, sus¬ 
picion which caused his incomprehensible scientific 
researches and superior knowledge to be looked upon as 
devilish arts, culminated eventually in serious charges 
which, though for a while repelled, finally found 
credence amongst his superiors, after Bonaventura had 
succeeded to the generdship of the Franciscan order. 
Bacon was taken in 1257 from Oxford to the House of 
the Order in Paris, where he had to submit to various 
penalties and was placed under strict supervision, whilst 
from this time onwards he was deprived of freedom to 
commit to writing his ideas and discoveries. A last ray 
of hope penetrated to the investigator thus doomed to 
silence when the newly elected Pope Clement IV., who 
in earlier days had been friendly inclined to him, in 
1266 extended to him in profound secrecy the permission 
to elaborate his views and plans foi reform and to 
submit them by way of justification.” (P. 59,) 

(2) In the Fitzpatrick lectures delivered by Dr. Charles 
Singer to the Royal College of Physicians in 1923 and 
1924, the substance of which is now published under the 
title of “ The Evolution of Anatomy,” an interesting 
sketch is given of the history of anatomy from the 
earliest times. Men of the Upper Palaeolithic period 
showed their knowledge of the heart in the cave pictures 
of France and Spain, which seem to indicate that already 
they had formulated theories of the life-giving power 
of blood. The Egyptians and the Babylonians struggled 
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in the dark for many ages before the Greeks got rid of 
the trammels of hieratic obstruction that prevented the 
free development of knowledge and rational methods. 
Dr. Singer's story really begins with the Greeks and 
follows the history throughout the intervening centuries 
until our own William Harvey introduced a new epoch 
in scientific medicine and experimental physiology. 

Dr. Singer’s book is a comprehensive and lucid story 
well adapted for the use of medical students and of the 
general reader who wants an easily understood account 
of the chequered career of medical science. 

One of the outstanding features of the book is the 
interesting collection of reproductions of ancient ana¬ 
tomical figures , in particular, the illustrations from the 
“ Epitome ” of Vesahus For the teacher of anatomy 
who cannot devote much time to the teaching of history 
in the course of Ins normal work, this book will be par¬ 
ticularly welcome, as it provides a body of important 
information to which every medical student should have 
easy access It reveals the age-long struggle that was 
necessary to acquire the knowledge of human structure 
and the facilities for studying practical anatomy with 
complete freedom which the student enjoys to-day. 
Dr. Singer’s book should bring these facts home to him, 
and also impress upon him a feeling of gratitude and 
respect for the men who by their own sacrifices secured 
these liberties, G. Elliot Smith 

The Witch Cult. 

Witchcraft and the Black Art: a Book dealing with the 
Psychology and Folklore of the II itches By J W. 
Wickwar Pp 320. (London . Herbert Jenkins, 
Ltd., 1925.) Ss. 6 d. 

NTERKS'I in the occult is perennial and widespread ; 
but the appeal of the witch is especially strong to 
all those who cherish their little superstitions but do 
not take them too seriously. Although real belief m 
the witch is no doubt dying, it is dying slowly Re¬ 
ports of cases in country courts in which witchcraft is 
involved in some way or another are of sufficient fre¬ 
quency to show that it still has a strong hold on the 
countryside Quarrels over bewitched cattle, some¬ 
times followed by assaults in which the witch was 
“ scored above the breath/* that is, scratched on the 
forehead, as a protective measure, point to an identity 
of mental attitude in the modern peasant and his an¬ 
cestors as fur back as we can go in the records of popular 
and primitive belief. 

Mr. Wickwar’s “ Witchcraft and Black Magic ” is a 
popular account of witchcraft, in the main historical, 
but written throughout from the point of view of the 
student of the lore of the folk and the underlying sur¬ 
vivals of primitive religion and magic. “ Witchcraft/’ 
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he says, “ had its real inception in a period of fear, 
wonder and sacrifice common to all primitives/ 1 He 
deals with the belief as it existed in England only, 
excepting for one chapter in which he briefly recounts 
the rise and progress of witchcraft prosecutions on the 
Continent, which resulted m an appalling death roll 
in France, Germany, and northern Italy. Mr. Wickwar 
traces the history of the cult from the third to the 
eighteenth century, when the mania of the sixteenth 
and seventeenth centuries had died down and the atti¬ 
tude of the more enlightened members of the com¬ 
munity had become such as is indicated by the change 
in the law relating to witchcraft brought about by the 
Act of Geoige II. in 1735. By this Act the real exist¬ 
ence of witchcraft ceased to be recognised, and it was 
relegated to the realm of superstition and fraud Pro¬ 
secutions for witchcraft were abrogated, and pretence to 
practise witchcraft became the indictable offence. 

The history of the witchcraft belief is extremely 
interesting, but its exact interpretation is by no means 
clear. Miss Murray has suggested that witchcraft was 
a genuine cult, a survival of a primitive ritual practised 
by the covens—the assembly of twelve witches with 
their leader—and connected with fertility rites. Pagan 
rites certainly survived after the introduction of 
Christianity, as was recognised by St. Augustine 
according to the records of the Venerable Bede, and 
documents of the seventh, eighth and following cen¬ 
turies refer to survivals of pagan ritual which might 
well be the basis of a witchcraft cult Walter Mapes 
also describes a ceremonial attributed to an heretical 
sect in which the procedure is similar in certain elements 
to a witches’ sabbath. In most of the early cases of 
witchcraft, however, the delinquents are guilty of 
magical practices rather than witchcraft in the strict 
ritual sense. Such, for example, was the attempt 'by 
Lady Cobham against the life of Henry VI , and of the 
Duchess of Bedford, who wished Edward IV to marry 
her daughter. 

When witchcraft became a form of heresy under the 
Bull of Innocent VIII., m 1484, the head and front 
of the offending was not merely the employment of 
magical means to accomplish some end, but the renun¬ 
ciation of the Church, the voluntary execution of a 
covenant with the devil, and the entry into the com¬ 
munion of witches. Mr. Wickwar accounts for the 
difference by holding that m the course of its history 
between the third and the seventeenth centuries the 
character of the belief changed. He accepts the view 
that witchcraft was a really existing cult which had 
survived from a primitive form, though at a later stage 
he appears at times to write not quite consistently when 
dealing with the part played by the Church in conduct¬ 
ing the great prosecutions of the fifteenth, sixteenth! 
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and seventeenth centuries. Granting the survival of a 
great deal of primitive belief in medieval and modern 
times, a careful examination of the character of the 
evidence in the great witch trials makes it difficult to 
accept the survival of a real cult, notwithstanding the 
undoubted fact that belief in its existence had persisted 
How real was the latter is shown by the literature ex¬ 
tending from the “ Malleus Maleficarum ” of 1489 to the 
writings of Webster, Glanville, and Hutchinson, when m 
the course of the controversy, belief in witchcraft was 
both a heresy and a test of orthodoxy. This is one 
of the most interesting and instructive chapters m the 
history of religion and literature 
Mr. Wick war’s history of the witch touches upon all 
its more important features, including lycanthropy, the 
familiar, the flight of witches, and their sabbaths. He 
describes the most striking of the cases which came to 
trial in a way which carries the reader with him, while 
he successfully skirts the more repellent features of the 
subject There are a few slips here and there, probably 
due to misprints ; otherwise Mr. Wickwar’s work is 
commendably accurate 


The Theory of Measurement. 

The Theory of Measurements By Dr Lucius Tuttle 
and Prof John Satterly. Pp xii + 333 (London 
Longmans, Green and Co , 1925.) 12 s 6 d. net. 

HIS is a text-book for university students taking 
the ordinary course ; its scope is indicated by 
the following abbreviated list of chapter headings * 
Weights and measures, significant figures, logarithms, 
the slide rule, graphic representation, interpolation, 
measurements and errors, least squares In their pre¬ 
face the authors defend and, in our opinion, justify the 
novel practice of separating the study of the principles 
of measurement from that of its applications. They 
are pioneers, and as such deserve our gratitude, but 
gratitude must not prevent a careful scrutiny. 

Our chief criticism is that the title is misleading and 
indicates a serious fallacy which pervades the book. 
The authors have no theory of measurements. They 
show no signs of having considered what is common to 
all measurement and what peculiar to special forms of 
it, m what conditions measurement is possible, or 
what accuracy means. Doubtless a thorough inquiry 
into these matters would be unsuitable for elementary 
students ; but it lias been justly said that the writer of 
a text-book should know more about what he omits 
than about what he includes; we are certain that if 
the authors had thought more deeply on these funda¬ 
mental questions, they would have selected and arranged 
their material very differently. 

In pat^iculat, they would not have devoted so large a 
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proportion of their space to errors and adjustments or 
conveyed throughout the impression that these are the 
things that really matter in measurement. They are 
of primary importance m observational sciences, which 
cannot select their material, or in sciences which can 
hope to attain only statistical laws. In the experi¬ 
mental sciences, which most concern university students, 
these things are altogether subsidiary. In them the 
criterion of good measurement is not whether it pro¬ 
vides material suitable for the computer, but whether 
it makes his work unnecessary. It is far more import¬ 
ant to the physicist to be able to get a sharp galvano¬ 
meter spot and know why all electrical magnitudes 
should be referred to resistance than to be able to 
handle least squares and know the relative advantages 
of various expressions of deviation. Rayleigh, a 
master of measurement and quite capable of handling 
the most abstruse analytical methods if he had found 
them valuable, never, we believe, used any method of 
adjustment more complicated than the taking of an 
arithmetic mean Yet our authors have the hardihood 
—we had almost said impudence—to offer their students 
a set of Rayleigh’s measurements and suggest that they 
“ reject ” some of them by Chauvenet’s criterion. In 
this chapter their full error stands revealed. No wise 
and honest experimenter “ rejects ” an observation, 
lie may reject the record of an observation on the 
ground of clerical error, but a really distrepant 
observation is more valuable than any other. It is 
always an indication of the limits of the method ; it 
is often the clue to unexpected avenues of research 
However, we recognise that our authors are merely 
following an e\il tradition, and that their fault here is 
only that they have failed to advance on their pre¬ 
decessors. But e\ en if their general outlook is accepted, 
their selection and, still more their order, is open to 
criticism On what grounds, other than historical, 
should all statistics be regarded as “ applications to 
biology ” ? If angles are measured in Chap, iii., why 
should areas be relegated to the last chapter ? If 
numerical methods of adjustment are discussed at all, 
surely some method of smoothing other than free-hand 
drawing might be described. If over-estimate of 
accuracy is a danger, surely under-estimate is equally 
serious ; the slide-rule may be “ sufficient for the great 
majority of practical calculations,” but it is certainly 
not for many simple laboratory experiments ; there is 
no instrument the student is more liable to abuse. 
Much more should be said about computation. Few 
students can add ; and the most important fact about 
“ physical arithmetic ” to be instilled into them is that 
it must be right. Accuracy can be acquired by practice 
alone, but the lack of it so often leads to a preference of 
graphic methods over simple numerical methods, both 
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quicker and more satisfactory, that no space devoted to 
aids and checks would be wasted Calculating machines 
other than the straight slide-rule are not mentioned, 
and tables are regarded as books to be read rather than 
as instruments to be handled. Lastly nomograms, 
theoretically interesting and practically most useful, are 
dismissed in a short paragraph 

We hope then that the authors will try again. They 
have aimed at writing a book that has long been needed, 
and their attempt is the best, because it is (so far as we 
know) the only one in the language. If they can make 
their execution equal to their design, if they will really 
justify their title, they will indeed deserve the thanks 
of all who desire reform m the teaching of physical 
science, Norman R. Campbell. 


Our Bookshelf. 

Technical Education ; its Development and Aims By 

C. T Millis. Pp. vn + 183 (London: Edward 

Arnold and Co , 1925 ) net 
One of the chief lessons we may learn from a study of 
the past is that society is neither “ in rigid repose with 
certain . . . institutions rooted like oak-trees in the 
centre round which all group themselves as best they 
can/' nor is it m such a fluid state that its institutions 
may ruthlessly be tom down. Roots there are, but 
they are not eternal and, although they arc not to be 
pulled up hastily or thoughtlessly, there are among them 
those which are removable when they no longer fit life’s 
changing conditions. 

Mr. Millis’s book—and particularly that part of it 
which reminds us of the debt we owe to the pioneers of 
technical education—makes us realise this very clearly, 
and directs our attention to some of the causes which 
are gradually forcing all concerned with education to 
examine their theories and practices so that education 
shall not be divorced from life. Slowly we begin to 
understand that careers in industry and commerce are 
worthy of as careful preparation as are those in the 
“ professions.” In secondary schools the need of 
“ modern ” sides is being felt: enlightened employers, 
recognising the decay of the apprenticeship system, are 
seeing that the means of producing an intelligent and 
adaptable workman already exist within our system of 
technical education, and would therefore improve and 
extend that system 

That there is a national urge to examine these 
questions may be seen from the fact that they are 
already receiving attention by the Balfour Committee, 
the Board of Education’s Consultative Committee, and 
the recent Committee set up by the Boards of Education 
and Trade. An unofficial committee under the chair¬ 
manship of the Right Hon. Lord Emmott is also examin¬ 
ing the relationships between technical education and 
other forms of education and industry. In view of these 
signs of the times, whether one agrees with Mr. Millis’s 
conclusions concerning technical education or not, his 
book is a distinct contribution to the discussion of 
questions which are bound to be much to the fore in 
the coming reconstruction of our ideas both educa¬ 
tional and industrial. 
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Grundfragen der vergleickenden Tektontk. Von Prof. 
Dr. H. Stille. Pp. vii+443. (Berlin: Gebrfider 
Bomtraeger, 1924.) 22*50 gold marks. 

The most valuable part of this important work is the 
very full account, occupying some 200 pages, of all the 
epochs of mountain-building since the close of the pre- 
Cambrian. A very clear picture of the geological 
structure of Europe is brought out, starting with the 
primeval Europe of the pre-Cambrian shields, and 
continuing through the main tectonic subdivisions 
built up by the successive phases of Caledonian, Her- 
cyman, and Alpine movements Altogether about 
twenty definite phases are recognised. Three of these 
are grouped as Caledonian (Ordovician to Lower 
Devonian), five as Varisoan or Ilercyman (Upper 
Devonian to Pcrmo-Triassie), and the rest as Alpine 
(Kimeridgian to recent) The broad periodicity 
often referred to in text-books clearly cannot be 
accepted except for limited areas. Dr Stille continues 
to hold the view that earth-movements are mainly 
due to the contraction of the outer crust, a theory 
that is at present subject to very severe criticism from 
various sources. But although the author says nothing 
of the possibility of expansion, and little about iso- 
stasy, he maintains, in opposition to Suess, that upward 
movements have occurred not only relatively to 
downward movements, but also with reference to the 
centre of the earth. It is a great pity that the details 
of igneous activity have not been included with those 
of earth-movements. The task of compiling all the 
information must have been a heavy one, but a little 
more work would have sufficed to make the book a 
storehouse of petrological data of the utmost value. As 
it is, we are indebted to Dr Stille for the most complete 
account that has yet appeared of the earth-movements 
of Paleeozoic and later times 

Electric Vehicles . By Charles W. Marshall. Pp xii 
+ 96 + 25 plates. (London: Chapman and Hall, Ltd , 
1925.) 9^. 6 d. net. 

The class of electric vehicle which has proved most 
successful in Britain up to the present time is the 
lorry of from 1 ton to 5 tons capacity. The author 
has had extensive experience of the working of electric 
battery vehicles belonging to the Glasgow Corporation, 
and he quotes test figures which are very interesting 
and instructive. He compares the cost for electric, 
petrol, and steam motors and shows that the electric 
vehicle is cheapest to run, provided that the load 
capacity lie between 2 and 5 tons. For loads of less 
than 2 tons, the petrol vehicle is the most economical. 
But electric vehicles are preferable in every way to 
horse-drawn vehicles. The average consumption of 
energy for a ten-mile run is generally about a unit. 
It is rightly pointed out that electric vehicle builders 
are greatly handicapped in their endeavours to induce 
private firms to use electric vehicles by the fact that 
most electricity authorities have no vehicles of this 
type themselves. It would pay the municipal electric 
authorities if all the city work at present being done 
by horses were done by electric vehicles. For each 
horse displaced a night load on their station of abouf 
one kilowatt for seven hours would be obtained. 
Valuable data are given which should enable engineer# 
to come to a decision. 
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Letters to the Editor. 

[The Editor (toes not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 

Radiation arising from the Mutual Annihilation 
of Protons and Electrons. 

The recent work of Millikan (Science, 62, 444, 1925) 
has added to our list of radiations, some of far shorter 
wave-length than any hitherto discovered By ex¬ 
trapolation of A. H. Compton's formula for absorp¬ 
tion (PAys Rev ,2i f 483, TQ23), it has been estimated 
that these new rays have a range of wave-lengths 
between 0-0004 an ^ 0-00067 Angstrom (Had the 
analogous formula developed by Jauncey ( Phys Rev , 
22, 233, 1923) been used, the values would have 
been between o 0022 and o 0029 ) It is suggested in 
Millikan’s article that “ the computed frequencies of 
these rays also correspond closely to the energy 
involved m the simple capture of an electron by a 
positive nucleus," 

It seems worth while looking into the possible ways 
in which the capture of an electron by a proton can 
be effected, and considering how it can be done with 
the minimum sacrifice of what are usually considered 
to be basic principles In attempting to speculate 
on the origin of extremely high frequency radiation 
according to the line of thought indicated, it may be 
well to set down what principles we should endeavour 
to retain. These are 

(a) Conservation of energy. 

(b) Conservation of momentum 

(c) Conservation of charge 

(<f) Reversibility of process considered 

(e) Velocities never to exceed the velocity r of light 

(a), (b), (c), and (*?) need no comment As to (d), a 
word of explanation may be necessary. From con¬ 
siderations involved in the discussion of Klein and 
Kosseland'vS " collisions of the second kind " and 
implied in Einstein’s derivation of Planck’s formula, 
ana particularly from the work of R H Fowler and 
E A. Milne on the equilibrium of ions, atoms, excited 
atoms, and radiation, it has appeared necessary to 
demand that each elementary process involving the 
emission or absorption of radiation and a change of 
state of the atom, etc , must be individually reversible. 
It seems desirable in the speculations now under 
consideration to favour the solution m which the 
reversibility is not too difficult to realise 

We shall now consider various ways in which a 
quantum can be produced by the mutual annihilation 
of an electron and a proton on collision in which the 
energy of the quantum is supplied by the mass energy 

annihilated. 

The conservation of energy requires that the energy, 
hv, in the quantum of radiation generated, should be 
equal to tne combined energy of the proton and 
electron. Me 1 + me 2 , where M and m are their 
respective masses, 

hr Me* + me 2 . 

If we make no attempt to see that any of the other 
principles enumerated above are satisfied, we can at 
once proceed to calculate the wave-length. Neglecting 
m in comparison with M t we have 

X * Mi “ 1 ^ x 10 U cm * “ *‘3 * Icr# 

This 4 e apparently what Jeans has done (Nature, 
f »0. 9936, VOL. II7] 


December 12, 1925, p. 861), for this value is identical 
with his. It will be observed that this value is thirty 
times less than the minimum wave-length of the new 
high frequency radiation as estimated by Millikan. 

In the foregoing, conservation of momentum is 
ignored completely. If we attempt to secure con¬ 
servation of momentum, then the momentum of the 
quantum must be equal to that of the disappearing f 
electron and proton. Let us assume that, after 
collision, the quantum is moving along the OX axis, 
and that, before collision (which occurs at the origin), 
the proton and electron are moving respectively with 
velocities v x ( = Pic) and t/ 2 (= £ a c) and in paths making 
angles of 0 and & with the OX axis If M and m 
be their masses, the conservation of energy requires 


Me 2 me 2 _ 

j =- + -7=^=r - hv 

Vi - Pi 8 Vi - Pi 


(i) 


The conservation of momentum requires 


MPS 
Vi - Pi* 


COS 0 4 


Vi - Pi* 


hv 

c ' 


(*> 


and 


jMPf 


sin 0 = 


VC-~P? 


sin 6 


(3) 


On multiplying (2) by c, and comparing with (1), 
it is quite evident that both equations cannot be 
satisfied simultaneously, since cos and cos <f> cannot 
exceed unity and and are necessarily less than 
umty There is also a great difficulty in imagining 
the reverse process, which would evidently require a 
single quantum to disappear spontaneously, without 
apparent cause, and a proton and electron to appear 
in its place The disappearance of the quantum on 
collision with some object is conceivable, but its 
sudden disappearance at some instant, without any¬ 
thing to mark that instant as different from any 
other instant, is contrary to our notions of cause and 
effect 

If we consider a three-body collision, between two 
electrons and one proton, resulting in a quantum and 
one electron, we can find a solution which satisfies all 
the conditions (a) (e) Let us suppose (as a 

special case) the two electrons and the proton to be 
initially at rest before collision and the surviving 
electron to go off with a velocity v (^ pc) after 
collision. The energy and momentum equations are 

me 2 4- me 2 4- Me 2 - hv 4- 


m\ic 


Solving, we find 

hv^\Mc 2 


hv 

o — —t* ■ --- * 

0 - p* 


( m ni 2 \ 

( i+ 2 S) 


or, neglecting quantities of the order of w/M, 
hv = \Mc\ 

whence 

X = 2-6 x io- M cm = 2*6 x io- & A.U , 
and £ = o*999998. 

Reversibility of the process in this case is easily 
visualised, for the quantum would disappear only on 
collision with an electron of energy (1 It) Me* (neglecting 
quantities of the order of m/iw). It is evident that 
the generation of high frequency radiation can result 
from a three-body collision without violating any of 
the principles enumerated above. (The quantum 
and recoil electron will, of course, travel in opposite 
directions, but there is nothing to determine the 
orientation of the line in space.) 
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We can generalise this three-body encounter by 
supposing that, before collision, one electron is moving 
with any velocity m any specified direction, with 
respect to the direction of motion of the resulting 
quantum. It turns out that in this case the quantum 
can have any energy between (1/2) Me* as a lower limit 
and infinity as an upper limit A three-body col¬ 
lision between two protons and one electron resulting 
in a quantum and one proton will also satisfy all the 
specified principles (a) . . (e). In this case, the 

energy and momentum equations are 

Me* 

Me 2 + Me* + me 2 - hv + _ , 

Vi -P* 

hv Mftc 

c vT=T 4 

Solving, we get 

hv - lMe 2 (approx ), 

from which 

\ -- 1 7 * io~ 13 cm - 1 7 x icr s A U 
and ft - o*6 

It is very evident, therefore, that a three-body type 
of collision is much more satisfactory than a two- 
body type—as a possible explanation of the origin of 
the high frequency radiation 

It lias been suggested that formation of the helium 
nucleus from four protons and two electrons will 
give rise to a high frequency quantum. The value 
of X can be shown to be 00018 A IT It may 
also be shown that this process will satisfy the con¬ 
servation of momentum and, moreover, that the 
reverse process is easily realised, being merely the 
break-up of a helium nucleus on the impact of the 
quantum 

It is evident that if we consider the possibility 
of collisions involving nuclei of atoms other than 
hydrogen, there is a wider field for further investiga¬ 
tion and speculation. A Ll Hugiils 

G E. M Jauncey. 

Washington University, 

St. Louis, U.S.A., 

]anuary 4. 


Three Fundamental Frequencies. 

It is possible to equate the quantum and the 
relativity expressions for energy, and thus to obtain 
three interesting and fundamental frequencies, with 
their corresponding wave-lengths 

The well-known quantum expression is hv, where 
h is Planck’s constant and v the frequency equal to 
cj\ where A is the wave-length. 

On the other hand, the relativity form of energy 
is me*, where c is again the velocity of light and m 
is the mass under consideration 

We have then hv ~ me 2 or hcj'K ~ me*, 


whence 


h b ^5 x 10-* 7 
me 3 x io l0 w 


-2 18 x 


In the first place, put m ~ 9 o x io" M gm,, the mass 
of an electron, and we have *-00242 Au., which 
would be the wave-length due to the complete dis¬ 
appearance of the mass of a slow electron when, 
if ever, it reappears as radiation. 

If, however, w is given the value of the mass of 
the hydrogen atom (1 64 x io- M gm ), we find * is 
i33xio" w cm. This is the wave-length of the 
cosmic radiation to which Jeans refers (Nature, 
December 12, 1925, p 861), when he contemplates 
the disappearance of the equal charges and of the 
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unequal masses of the proton" and electron, and 
their reappearance as the most penetrating radiation 
of which we have at present any conception. 

Finally, we can give to m the value derived from 
the congestion of four hydrogen atoms, each with 
atomic weight 1008, into a single helium atom, 
with 4 as atomic weight The available mass con¬ 
vertible into radiation is now 4x0 008 < 1 64 x io~ u 
gm or o 032 x 1 64 x io - * 4 gm. This gives the wave¬ 
length X a value of o 0004 A.U., or 4 x ro~ l> cm This 
is the wave-length of the penetrating radiation 
referred to by Millikan as of cosmic origin in a recent 
contribution to Science (November 20, 1925, p 445). 

To sum up— 

h 

X — — leads to three basic wave-lengths, 
me 

Electron H atom. He from H 


I 

- 5 — 
1800 


o 032 


x - o 024 Au, o 000013 A U,, 00004 ^ . 

where tn is expressed in terms of the mass of a H 
atom 1 64 x 10 -** gm , and A U denotes the Angstrdm 
unit or io~ 6 cm The reversals of such transforma¬ 
tions, when each radiation changes into its corre¬ 
sponding mass, are readily conceived and may indeed 
occur in Nature under conditions at present unknown, 
for indeed such changes are not yet within our 
experience M Home 

McGill University, Montreal, 

January 5. 


New Mutations In Qammaras chevreuxi, Sexton. 

Since the publication of the account of the first 
mutations in Gammarus chevreuxi (Journ. Mar B10L 
Assoc , vol ii. No 3, 1917) a number of new muta¬ 
tions have appeared Most of these, like the first, 
are connected with the eye, particularly with its 
colour and shape, but the most striking of all the 
new departures is a change in the colour of the body. 

In the normal G chevreuxi the body is pale green 
in colour with two bright red patches on each of 
the pleon-segments, and bars of brown pigment on 
the antennae The fully adult female looks much 
darker than the male, owing partly to a difference 
in the green colour, bluish m the female, yellowish m 
the male, and partly to the dark green, almost 
blackish, tint of the gonads which show through the 
transparent cuticle The eggs, which are dark green 
when first laid, gradually change to yellow as the 
embryos form, and then to a deep orange colour just 
before the young are hatched In the new mutation 
the animals are a translucent pearly-white, with no 
tinge of colour m the body. The gonads show as 
opaque white stripes, and the eggs m the brood 
pouch during the whole period from deposition to 
hatching can only be seen by transmitted light. 

We have now three distinct new stocks producing 
mutations, the 9tocks having originated from three 
independent black-eyed pairs brought in from the 
wild In all three stocks, as in the original mutating 
stock, red-eyes appeared which were recessive to 
black-eyes. We had therefore first to ascertain 
whether we were dealing with different and distinct 
mutations, or simply with re-appearances of the old 
form To do this, we cross-mated the red-eyed 
rece$9ives of the four stocks in as many ways as 
possible. Whichever way the mating was made the 
offspring were black-eyed, thus proving beyond doubt 
that the mutations of the new stocks are distinct 
from each other and from the mutations of the 
original stock. The reversionary blacks, as we cal! 
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this jFj generation, have been back-crossed to the 
parent stocks, as well as mated inter se , and give in 
rj, as would be expected, blacks, and reds of different 
constitutions. 

Two of the new stocks show some specially interest¬ 
ing features. In the first we have two distinct kinds 
of red-eyes, one the bright red eye, with the usual 
brilliant scarlet pigment, and the other a very dark 
red, almost black at birth. The exceptional feature 
of the latter is that the dark red colour lightens as 
the animal grows older Sometimes the eye becomes 
a brilliant red, indistinguishable from the bright 
red-eye; at other times the periphery of the eye 
lightens, and the centre remains dark But however 
great the change may be in the colour of the eye, tlio 
constitution of the animals remains unaffected, for 
those which have lost all the dark pigment, and those 
which have retained the most of it, give the same 
results in the offspring 

In the second stock referred to, in addition to a 
new red-eye mutation, the white-body mutation 
described above arose, and connected with it, or 
linked to it, new eye-colours appeared, namely, the 
permanent white and the changeling white The 
eyes and bodies of both these on hatching are white, 
the eyes are as large as in the normal animals, perfect 
m shape and m the reticulation of white pigment 
between the lenses, possessing also the deep-seated 
retinal cells but lacking the coloured pigment usually 
contained m them The albinos of the original 
Stock also had eyes which were white and lacking in 
colour, but m their case the absence of colour 
appears to be due to the degeneration of the eye, and 
the normal body-colour was unchanged 

It has proved impossible so far to separate the 
ermanent whites from the changeling whites at 
irth with absolute certainty, though sometimes the 
changeling-eyes, especially those arising from a 
mating of white-eye and coloured-eye, have a more 
creamy tint than those of the permanent whites, a 
tint approaching primrose colour 

The permanent whites never develop any colour 
in the body, the gonads or the eggs, but the eyes 
appear to be of at least three kinds the pure white, 
which never shows the slightest tmge of colour , the 
flushed white, which has a very faint trace of colour, 
palest pink or purple in two or three ommatidia m 
the centre of the eye ; and purple white, in which 
a part of the eye, usually the lower portion, is a 
faint purple-lilac tint 

The changeling whites arose from a mating of 
white female and red male. They are practically 
indistinguishable from the permanent whites on 
hatching, but rapidly develop colour as they grow, 
both in the body and in the eves, until in the adults 
it is impossible to see any difference between the 
changelings and the normal red-eyed animals, their 
bodies are green, the gonads and eggs dark green, 
and the eyes bnght red, 

We have had more than 25,000 young from this 
stock, consisting of 1 

(1) Black-eyes, normal body-colour, which, mated 
together, give either (a) all black, (6) black and red, 
or (c) black, red and white young, 

J al Black-eyes, white-body, giving black and white. 
3) Red-eyes, normal body, giving either (a) all 
, or (6) red and white in the proportion of 3 : 1. 

(4) Changelings, which give (a) red and white in 
the proportion of 3 :1 when mated together ; (6) 
black, black and red, or black, red and white when 
mated with the different blacks ; and (c) all black 
when mated with recessives from any of the other 
stocks. 

Permanent whites, which give (a) all white 
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when mated together; (b) black and white when 

mated with blacks carrying red, or with blacks carrying 
red and white ; and (c) all black when mated with 
recessives from any of the other stocks. When, how¬ 
ever, these permanent whites are mated with reds 
or changelings of their own stock we get the remark¬ 
able result that the reciprocal crosses are quite 
different, thus, any red male of the stock mated * 
with a permanent white female (white gonads) gives 
all white-eyed young, consisting of whites and 
changelings, but the reciprocal cross, white male by 
red female (dark gonads), gives either all red-eyed, 
young if the female is pure red, or reds and whites 
if the red female carries white (the one mating of 
this kind gave 25 reds and 42 whites) Similarly 
white male by changeling female (dark gonads) gives 
half reds and half whites (the actual figures are 131 
reds, 130 whites), whereas the reciprocal cross, 
changeling male by white female, gives all white-eyed 
young, consisting of whites and changelings. 

We propose to icserve any discussion of the theory 
of these different matings until the results have been 
carried further and the numerical details can be 
published E W Sexton. 

A. R. Clark. 

Marine Biological Laboratory, 

Plymouth 


Do we—don’t we—what do we—know? 

I escape from Wonderland to find myself in a land 
still stricken, where Nature has to be taken in lumps 
The effect is a little shocking, to one who has been 
preaching the use of The Looking Glass Reflexion 
at the end of the year, indeed, always, tells me that 
I am a miserable sinner but Nature (December 19), 
in a review article on electrical precipitation, makes 
me out to be a reprobate of a truly awful type 
According to one J S G Thomas, whose acquaintance 
I, unfortunate, do not enjoy, I have dared to “ ques¬ 
tion Simpson's theory " of the development of 
electricity in thunder clouds, proposed m 1909. 
Could any crime be more heinous than that of which 
I am declared guilty that of bringing in hydrone 
in explanation of the thunder storm * Apart from 
the fact, that I have dared no explanation, it is a 
little difficult to leave the said fair one out, with 
water, water, everywhere Even m water, the 
fundament does do something, I presume. 

I do unfortunately find myself unable, at present, 
to bow to the august authority of a stately meteoro¬ 
logist who says that thunder is made by splitting 
hairs — in the form of ram drops Following my 
friend Paul of Tarsus—overrated person though he 
be and the unfortunate prototype of that threatening 
pest of our society, the metaphysician and psychologist, 
who knows nothing of hydrone and talks only in 
terms of thinks—I do but suggest that it were well 
to prove (priifen) the thesis and only hold fast that 
which is good No doubt, 1 am unduly obsessed (as 
Mr. Wells would say) by or at or with notions derived 
from the toyings of one Faraday, perhaps an out- 
of-date philosopher, with a hydroelectric machine 
devised by a northern namesake of mine 

I am well aware, that the doctrine— 14 theory ** we 
have no right to call it, as it does not cover the facts 
—is m accord with the spirit of the times We live 
in an age of “ splits.” A double Bass is only to be 
found in an orchestra here and there. The road to 
Mandalay no longer offers any attraction: you can’t 
satisfy at the end, so much glass is beuig sold, with 
little beer—glass with scarce r * a glass " in it. Still, I 
have yet to learn that Jupiter Pluvius is overcome 
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by modern methods of " Sparsamkeit ” and that he 
makes noise by shivering his timbers. 

If thunder were made of split drops, should there 
not be tnuch more of it ? Moreover, the thunder¬ 
storm rains " magnums/' never “ splits " I believe 
np bar-parlour will accept the " split " explanation 
Meteorologists, I shall be told, don’t frequent such 
laces More’s the pity they would gain sense of 
umour, if not of proportion. They would begin 
lower down. When I challenge Sir Oliver Lodge 
and my friend Prof Millikan of Pasadena to tell me 
what happens when I rub my stylo on my coat 
sleeve—well, they hesitatingly murmur something 
about rubbed-oft electrons I am not taking any 
at present, the more as I read in a report of the 
Physical Society, that a piece of flannel may be a 
happy hunting ground for an explorer with a piece 
of sealing wax . apparently you can pick up + 
electricity here and - there, as Tom fiddler did 
both gold and silver * for why ; As Mr Belloc has it 

Here you may put with critical felicity 

The following question What is Electricity ? 

Molcmlai Activity, say some. 

Others, when asked, say nothing and are dumb. 

Even thunder showers are only sometimes negative, 
I’ve heard say My feeling is, that we may leave 
Sinus and its dense companion and instead rub our 
coat sleeves in wonder We may then make our¬ 
selves of some use in this poor loose world, where 
the protons are supposedly encumbered and overclad 
with electrons Wc are allowing the mathematicians 
to postulate all sorts of might-be's—and doing far 
too little to solve the really live problems 

Nature is again across my path, on the same date 
(December 19), in a letter on a surface catalytic 
action in photochemical processes I will not stop 
to consider if a “ catalytic '* action be ever otherwise 
than a “ surface " effect—1 have done so in my 
contnbution to the Solvay Chemical Conference 
(Nature, August 22, p 294) I would merely direct 
attention to the paragraph 

" It is a well-established fact that pure hydrogen 
and oxygen can combine when subjected to radiation 
of short wave-length/’ etc. 

Is it a well-established fact that pure hydrogen and 
oxygen can combine, etc ? Do hydrogen and oxygen 
—the things we so call and know—ever combine > 
Do not their molecules interact and then only when 
coupled with certain loose companions ? Was I not 
at great pains, not long ago, 111 Nature, to direct 
special attention to H B Baker's immortal work, 
often repeated, showing that hydrogen and oxygen 
do not interact 71 Is so-called research but a game, 
like dominoes, to be played without reference to 
other people’s games ? What is the use of " research 
work," undertaken at great expense of private time 
and public money, if subsequent workers pay no 
attention to results already obtained, recorded and 
discussed ad nauseam > Such statements necessarily 
reflect upon the competence of workers That a 
mercury surface should exercise the influence de¬ 
scribed is in no way surprising—indeed, it is to be 
expected from Lavoisier's observation, that mercury 
is easily oxidised even when merely heated to the 
boiling point in air Let us burn our books, if we 
cannot use them they do but encumber our shelves, 
if left unconsulted and unconsidered. 

Lastly, I am across the Huxley lecture (Nature, 
December 26) Sir Oliver Lodge has a great name 
and his opinion counts for much with the public, 
because of his position in science Surely, we have 
the right to ask him to dissociate himself from our 
body before saymg in public " And what of man ? 
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If his death is the end of him, the value of his existence 
may be doubtful. But if, as I know (my italics), 
that is not the end of him, then there may be infinite 
progress in store." We of the body scientific know, 
that we can very rarely say : I know , least of all 
when speaking of the great problem that has exercised 
the mind of man throughout the ages. Better that 
we hold on to the advice long since given by the poet: 

O man 1 hold thee on in courage of soul 

Through the stormy shades of thy worldly way— 

Who telleth a tale of unspeaking death ? 

Who lifteth the veil of what is to come ? 

Henry E. Armstrong 

P .5 —On Friday evening (Jan. 22) I listened to 
an exquisitely dear exposition by Sir Wm. Bragg of 
his latest X-ray work. At the close, he spoke of 
quartz and demonstrated the development of an 
electric charge when the crystal is compressed or 
heated—attributing this to intramolecular displace¬ 
ments of the oxygen and silicon atoms. 1 have 
ventured to point out, that quartz is an electrolytic 
conductor of very high resistance— so are we," say 
Stylo and Flannel—owing to the presence of traces 
of silicate Argal . the effect may be simply one of 
frictional electricity 


The Boskop Skull. 

Dr Broom's strictures in Nature of December 19, 
1925 , on my paper on the Boskop skull, seem to call 
for some comment on my part 

I am charged, and I hold, unjustly, with incon¬ 
sistency in regard to my suggested affinities of this 
" Proto-Bushman " ; for my first reference to this 
theme is obviously expressed in general terms only. 
Merely in anticipation of what 19 presently to follow, 
1 remark —" A careful study of all the essential 
features of the skull of the Boskop man seems to 
show . . that he was a derivative of Cromagnon 
man (italics mine), and the progenitor of the Bush¬ 
man 

With this brief forecast I leave the subject, of set 
purpose, as is shown by the continuation—" But 
licfore these relationships . . can be profitably con¬ 
sidered . . " This anticipatory reference, then, can 
scarcely be interpreted as contradictory to the passage 
which follows on the next page *— 

" The Proto-Bushman is supposed (in my Phylo¬ 
genetic Tree) to have arisen out of the Neoanthropic 
' flux ’ which was to give rise to . . . the Grimaldi 
people (and) the Gromagnards. . . " Only by 
quibbling " can these statements be considered as 
inconsistent, either with one another, or the " Tree " 
to which Dr. Broom refers. 

In regard to the size of the brain of this skull, 
Dr Broom remarks in his paper (published by the 
American Museum of Natural History), " If ... we 
make a cast of the brain in plaster, and restore it 
into at least approximately its original condition, and 
then measure its size, as I have done (italics mine), I 
feel quite confident the capacity will be found to be 
more than 1900 c.c.” This is highly probable. But 
I venture to doubt whether any anthropologist would 
“ restore " the skull as Dr. Broom has done. 

If we keep to the facts, to begin with, we shall 
start with a skull no more than *205 mm. in length 
and 150 mm. in breadth. There is not the slightest 
justification for Dr. Broom's measurements. In this 
I have the support of Dr. Haughton, who first de¬ 
scribed the skulL Having most carefully studied an# 
measured this calvaria I am positive on this point* 
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I am also quite satisfied with the formula I used in 
estimating the cranial capacity; and this formula 
has the approval of no less an authority than Dr. 
Duckworth. In no test to which I have subjected it 
have I obtained a disagreement, as between it and 
other tests, of more than 30 c c., which is a long way 
from the 200 c.c. cited by Dr. Broom. 

Dr. Broom notes that I had a great deal to say 
" on the easy problem of the cranium " But if one 
may judge by his own efforts he has much under¬ 
estimated this *' easy problem ” It is further note¬ 
worthy that Dr. Haughton, Prof. Elliot Smith, and 
Sir Arthur Keith have also attempted this task, and 
have each arrived at a different result. But this 
by the way. 

Dr. Broom is deeply pamed and surprised at my 
failure to realise the immense importance of the 
fragment of the lower jaw found with this calvaria 
On this alone , according to his own statement, he 
decided that the Boskop man must be assigned the 
rank of a distinct species. This conclusion is curious. 
All of us who examined this fragment, while it was 
at the British Museum, regarded it as of no importance 
at all 1 

In Dr Broom’s paper he enters at great length 
into the problems which this fragment presented to 
him , and he arrives at some strange results. There 
is no need to discuss these at length. Suffice it to 
say that Dr. Haughton’& interpretation of this frag¬ 
ment needs no amendment He regarded its much 
worn stump of a tooth as answering to m, 2, and the 
remains of a socket enlarged by an abscess, as the 
socket of pm i, Dr. Broom, however, has convinced 
himself that this socket lodged the canine. Had he 
been more careful in his estimation of the distance 
between this socket and the remains of m. 2, he would 
have been less impressed by this fragment 

This jaw, however, even as restored by Dr. Broom, 
affords no warrant whatever for assigning to this skull 
the rank of a new species Save that the teeth are 
unjustifiably spaced, it differs in no wise from that 
of a modem Bantu jaw. I can show him its counter¬ 
part. Properly restored, this jaw will resemble, much 
more nearly, that of a Bushman. 

W. P Pycraft. 

British Museum (Natural History), 

Cromwell Road, London, S.W.7. 


Discharge of Electricity through Gases. 

The value of photographs of the Stark effect in 
the analysis of discharges through gases was em¬ 
phasised by Prof R. Whiddington in a recent review 
of the subject (Nature, October 3, 1925, p. 506). 

Discharge tubes of the type first used by Lo Surdo 
have a small diameter near the cathode Owing to 
this fact an intense beam of light traverses Crookes' 
dark space, where high electric fields are developed. 
These fields are accurately determined from the 
Stark effect for any Balmer or other suitable spectral 
line. 

Various field distributions in this interesting region 
have been reported by different investigators. 
Anderson found the field to be a maximum at the 
cathode surface and to decrease with distance there¬ 
from in a nearly linear manner, Nyquist first 
observed a rapid decrease in the field very close to 
the cathode. Takamine's photographs show a rapid 
increase in the same region. 

The last distribution is characteristic of the simplest 
tube of a few millimetres diameter with cathode 
fitted closely to the wall. Starting with this, I have 
repeatedly obtained first Anderson's (see Fig, 1) 
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and then Nyquist’s type by successive enlargements 
of the original tube very near the cathode. These 
modifications permit a broadening of the ionic stream 
with corresponding decrease m current density and 
field strength Control of distribution is of some 
practical importance m the establishment of the 
highest electric fields obtainable with a given source 
of high potential. 

As a correlating fact, it may be mentioned that 
when the Lo Surdo tubes I have used operated 
properly, they did not contain striations Thus 
there is no conflict between Whiddmgton's inter¬ 
pretation of his experiments on striated discharges 
and the sharpness of Stark components. The sheets 
of positive 10ns which, in his opinion, fly through the 
tube at regular intervals, might be expected to have 
a very disturbing effect 
on the electric fields 
near the cathode. I 
have often observed 
well-defined stnations 
in Lo Surdo tubes con¬ 
taining hydrogen and 
helium. The analysis 
at such times is quite 
useless from the point 
of view of the Stark 
effect The blurred 
lines indicate the pre¬ 
sence of weak and van- 
able fields 

Normal Stark - Lo 
Surdo photographs, on 
the other hand, leave 
one with the impression 
that the field at a point 
m the Crookes’ dark 
space can remain con¬ 
stant for hours A care¬ 
ful examination for a 
Doppler effect showed that the parhelium atoms 
which emitted *4144 m Fig 1 were not moving as 
a body toward the cathode with any appreciable 
velocity These atoms were suspended, therefore, 
m a field which was probably due largely to neigh¬ 
bouring charges moving with relatively high veloci¬ 
ties Yet the width of each Stark component does 
not exceed that reasonably expected from the use 
of a wide slit, from imperfect focussing of the light 
on the slit, and from a few other disturbing factors. 

J. Stuart Foster 

McGill University, 

Montreal, January 4. 



Flu. i —Perpendicular component* rtf 
parhelium line group A4T44 in 
electric fields (single prism Hpeclro- 
graph) 


The Study of Volcanic Activity on Vesuvius. 

On January 7 I had the good fortune to witness 
one phase of a minor eruption of Vesuvius in the 
company of Prof. Malladra, the distinguished director 
of the Vesuvian Observatory, and I shall be grateful 
if you will allow me the hospitality of your columns 
to direct the attention of all our younger geologists 
and mineralogists to the exceptionally favourable 
opportunities now presented by the mountain for the 
study of volcanic phenomena. The great crater left 
after the violent eruption of 1906 has been gradually 
filling up, and its floor is now within some 230 feet of 
the rim. On this floor stands an eruptive conelet, 
the apex of which is not far below the level of the nm 
of the 1906 crater, from which its explosions and 
ejections can be well observed. : 

The streams of lava which flow from time to 
time from fissures in the sides of the conelet, and 
by their successive outpourings are gradually raising 
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the level of the crater floor, can be studied either 
from the same point of vantage, or else, at quite 
dose quarters, after a scramble to the bottom of the 
crater by an easy path On the floor of the crater 
there can also be studied the chemical changes pro¬ 
duced in the lava by the action of hot gases forcing 
their way up from below, and typical specimens of 
the products can be readily collected 

These favourable conditions are likely to persist 
for the next two or three years at least. When, 
however, the 1906 crater has once been refilled, the 
activities of the mountain, though likely to become 
more awe-inspinng and formidable, will be less con¬ 
venient for study than at present, Further, the 
presence m London of the admirable Johnston-La vis 
Collection of Vcsuvian specimens, maps and literature, 
now conveniently arranged and made accessible for 
study at University College, affords the English 
student a unique opportunity of making himself 
acquainted with the past history of the volcano, 
either before or after a visit to the locality itself. 

In conclusion, it may be not out of place to mention 
that Messrs Cook and Son, who work the Vesuvian 
railway, maintain a comfortable hotel immediately 
adjacent to the Observatory (Hotel Eiemo), at which 
visitors who stay more than a day or two are received 
on very favourable 41 en pension " terms, and from 
which a large part of the mountain can be con¬ 
veniently explored Arthur Hutchinson. 

The Mineralogical Laboratory, 

Cambridge, January 25 


The Mathematical Tripos. 

In his address to the Mathematical Association, 
Prof. G. H. Hardy urged the desirability of abolishing 
the mathematical tnpos at Cambridge. May I direct 
attention to the disastrous results to t which such a 
Step might lead m other directions. 

New universities are springing up all over England, 
and they are vying with each other in trying to give 
as many honours degrees as possible These are 
purely examination qualifications, and the professor 
or lecturer teaching the students has generally no 
voice in the question as to whether the candidates are 
to pass or fail. These universities are frequently 
too poor to be able to keep more than one overworked 
professor and assistant, who know that unless they can 
get a good show of " firsts/' or even honours people of 
any class, they will be looked on with disfavour by 
their colleagues 

No amount of ** getting up " questions likely to be 
*' set " or “ doing papers* or " working examples and 
getting the right answer " or " revision " will, however, 
reduce a mathematician, though it may and often 
oes discourage someone that might become one. To 
my mind the essential requirement for the training of 
real mathematicians is that they should have followed 
discourses of lectures given by a large number of real 
mathematicians, each a specialist in a particular branch 
of the subject In my Cambridge days I acquired my 
mathematical knowledge from about a dozen lecturers, 
and I am not sure whether the number of qualified 
lecturers in mathematics (good, bad, and indifferent) 
runs into two or three figures. I was one myself until 
I was forced to find employment elsewhere. 

Apart from Cambridge there are very few uni¬ 
versities possessing a sufficient mathematical staff to 
qualify any student for an appointment above the 
standard of an inferior schoolmaster. 

If, however, the tripos were abolished, the Cam¬ 
bridge mathematical school would lose the best chance 
it has of attracting the degree seekers and trying to 
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ram a little decent and intelligent teaching into their 
over-crafnmed brains. Personally I should be very* 
sorry if the word " Tripos/' wnich by usage has 
become the registered trade mark of the University of 
Cambridge, were abolished. It is in my opinion very 
unfortunate that they voluntarily surrendered an even 
more valuable proprietary name in the trade mark 
" Senior Wrangler when it was in their power to use 
this designation as the brand of the best mathe¬ 
maticians of the year, when tested by any method 
whatever, includmg research work, even if this test 
is more or le9S covered by the Smith's prizes. 

Therefore let Cambridge consider seriously before 
taking any step that will reduce its power of keeping 
students away from the honours examinations at 
cheap and nasty new universities G. H. Bryan. 

Plas Gwyn, Bangor, 

Carnarvonshire. 


Domestic Lighting and Heating. 

In the issue of Nature of December 19, p, 910, an 
account is given of a house, where heating, cooking, 
hot water, lighting and power are obtained solely 
from electric energy. The yearly bill is something 
like 43/ for a ten-roomed house, and, considering that 
a judicious selection of the several agents available 
for lighting and heating would perform the same 
office for less than half the cost, with only very little 
labour as an offset, but with considerably more 
comfort, it may be asked where the advantage of 
the ,f all-by-electricity" system lies " There is 
nothing to do but to operate a tumbler switch." 
When tins has been said, apparently all has been 
said, for there is nothing tempting m the complicated 
and costly installation described in Prof S Parker 
Smith's paper, nor m the denial involved by the 
abolition of the open coal fire (with its appalling 
waste and its bright cheerfulness I) and of the direct 
open window ventilation, barred, evidently, by the 
small supply of heat which can be derived from an 
electric fire. * Unfortunately, these two features, open 
coal fires and open windows, are essential features of 
British comfort and British health, and few would 
shirk the trouble of laying a coal fire with their own 
hands to spend a long evening by, if the alternative 
was the simple operation of a switch, and the result¬ 
ing cheerless glow I I sincerely sympathise with any 
one who would follow the " simply-a-switch " lure 
and have but an electric fire to heat in winter a 
14 x 22 feet room with a nice spacious window at 
each end admitting surreptitious draughts in propor¬ 
tion to the amount of light they let in. 

The proper solution is not in the direction ad¬ 
vocated by Prof. Parker Smith ; it is in adjusting 
one's way of living with the view of a combination 
of maximum comfort, minimum labour and minimum 
cost. It is found in the use of a " living room " with 
an open coal fire (which burns but one scuttleful of 
coal a day, and, when desired, can be made to last 
all night, thereby saving the trouble of laying it in 
the morning). This fire does not require a special 
domestic servant, nor would its abolition enable'one 
to be dispensed with. A “ Sentry " boiler burning 
small coke (about 25 6d. per week) heats the kitchen 
and supplies hot water; it bums day and night for 
five or six weeks on end, requiring only a thorough 
raking morning and evening. The cooking is done 
by gas. In the warmer part of the year, hot water 
is obtained by means of geysers. The other rooms 
are heated by good gas fees which need but 15 to 
20 minutes to bring an icy cold room 17 x 17 feet tq 
a pleasant warmth. The lighting is done by elec¬ 
tricity. The result is a comfort which it would not , 
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be possible to obtain with an all-electricity scheme. 
As to the yearly bill, in 1925 it was 18J. 11$. for a 
spacious ten-roomed house, this being divided as 
follows : coal 4/. 14s,, coke 3/. 16s. 6 d., gas 6/. 5s 6 d, t 
electricity 3/. 155. ; well under half the figure quoted 
by Prof. Parker Smith 1 

M, Gheury de Bray. 

40 Westmount Road, 

Eltham Park, London, S.E. 


Parthenogenesis in Met hocn ichneumoaldes Latr. 

It is well known to collectors of Hymenoptera that 
the males of the Thynmd, Methoca tchneumonides 
Latr., are extremely rare, whereas the females are 
sometimes relatively abundant. Neither sex is 
common and the insect is described by Sharp as 
" very rare." It has been suggested that the males 
have been overlooked by collectors, that their life 
was short, and that their scarcity was only apparent. 
Recently I have been able to rear these insects in 
captivity, and my experiments show clearly that 
parthenogenesis does occur, a fact which readily 
explains the scarcity of the males. 

In July 1924 I caught a number of females of this 
species near Woking and a single male at Oxshott. 
These females were provided with Cicindela larvae, 
which they stung so as to paralyse them, and on which 
they afterwards oviposited in the usual way. From 
the eggs laid by these females a single female emerged 
in July of the following year. This female was 
provided with Cicindela larvae and she was seen to 
oviposit, although she had never had access to a 
male In October 1925 I observed that five Methoca 
cocoons had developed from the ovipositions of this 
virgin female. 

Although I was unable to observe any eggs on the 
Cicindela larvae after oviposition by this female, 
owing to the position of the larvae in their burrows, 
there can be no doubt that the cocoons were derived 
from the eggs laid by this female, and not from eggs 
laid on the larvae before their capture. The Cicindela 
larvae which I provided for the oviposition were all 
healthy, lively specimens, taken from open burrows, 
whereas it is well known that larvae which have been 
parasitised by Methoca are very lethargic and in¬ 
capable of co-ordinated movements of their appendages, 
the last pair of legs being totally paralysed. After 
oviposition the Methoca closes the mouth of the 
burrow of the larvae, but all the larva I provided 
were taken only from open burrows. 

It will be July 1926 before these cocoons produce 
imagines, when I hope to be able to decide the sex 
of the inmates I have opened one cocoon and found 
the inmate to be still in the larval condition. I hope 
to carry out further breeding experiments next year 
and to obtain sufficient material for cytological work. 

So far as I am aware this is the first recorded 
instance of parthenogenesis in the solitary Vespoidea. 

H. T. Pagden 

Christ's College, Cambridge, 

January 13. 


The Geological Congress and Museums. 

The Compts rendu of the Geological Congress held 
in Belgium in 1922 has just been received at the 
British Museum (Natural History). From it I learn 
that there were made in the rules of organisation, 
previously formulated in London, certain changes 
that call for comment. An attempt, possibly unin¬ 
tentional, seems to have been made to restrict the 
invitations and the list of those competent to serve 
on the council to purely professional geologists 
representing official surveys. But this was exposed 
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and defeated by the restoration of at least the uni¬ 
versities and geological societies to the list. Museums, 
however, were quite definitely in so many words 
eliminated from official representation. I beg to 
raise, and I hope to lead, an energetic protest against 
this slur on establishments that are a powerful means 
of promoting geology Setting aside the Geological 
and Mineralogical Departments of the British Museum, 
which in the past have numbered men of rare and 
world-wide distinction among their officers, I may 
instance the American Museum of Natural History, 
the president of which is this year the recipient of the 
highest honour that the Geological Society of London 
can bestow, and the geologists and palaeontologists of 
which have of late thrown light not merely on the past 
history of the Americas but of the Mongolian Desert. 

Museums qua museum§ are, let us admit, no more 
deserving than certain bodies which bear the name of 
“ University" or of " Geological Society." But 
every geologist will agree that there are many among 
them doing admirable work for his science. I am 
astonished that this indignity should have been 
proposed and supported by my friends E de Margene 
and R, W Brock, men not wholly unfamiliar with the 
work of museums 

Perhaps 1 may explain that the personal question 
does not enter into this protest, since I can, in another 
capacity, take a seat on the council. 

Circumstances no doubt conspired to render the 
Brussels Congress less representative of the geologists 
of the world than it might have been. We may, 
therefore, hope that this question will be taken up 
again at the International Geological Congress to be 
held at Madrid during the last week of May, and that 
on future occasions an official welcome will again be 
extended to delegates from the leading museums. 

F A. Bather. 

Department of Geology and Palaeontology, 

British Museum (Natural History) % 


Cirrus at a Lower Level than Alto-cumulus. 

On Sunday, January 24, at about 09*15, the sky 
was nearly covered with a sheet of alto-cumulus , 
this had a straight edge, there being quite clear sky 
low down in the east In the northern and western 
parts of the sky and up to the zenith there were 
numerous streaks of cirrus uncinus, that is, cirrus 
streaks with the ends upturned ; these were without 
a doubt below the alto-cumulus. All the clouds were 
moving from about north-west, the apparent motion 
of the cirrus was faster than that of the alto-cumulus. 
The upturned ends of the cirrus were to the southward, 
the streaks trailing away to the northward. The 
cirrus appeared dark against the clouds above it. 
The height of the alto-cumulus was measured with a 
range-finder. Three separate observations were made 
on different patches of cloud, at angular altitudes of 
30°, 22 0 , and 20 0 ; the heights obtained were 10,500 ft., 
10,140 ft,, and 10,260 ft. These are in very fair 
accordance, and there is, therefore, not much doubt 
that the height of the alto-cumulus sheet was between 
10,000 and 10,500 feet; the cirrus must, therefore, 
have been lower, but how much lower it is impossible 
to say. The best development of the cirrus was at 
the time I have named, but some cirrus was seen 
below the alto-cumulus until about mid-day. 

I have long been led to believe that cirrus may occur 
at a very much lower level than that usually given in 
text-books on meteorology, but I have never before 
come across such a very definite case. 

C. J, P: Cave, 

Stoner Hill, 

Petersfield. 
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The Sennar Dam and the Gezira Irrigation Project. 


I N the Sudan, immediately south of Khartum, lies 
an extensive plain, known as the Gezira Plain, 
constituting the triangular tract of land enclosed 
between the two branches of the Nile—the White 


Nile and the Blue Nile, which unite at Khartum 
Some fifteen or twenty years ago this area, comprising 
considerably more than 3,000,000 acres, was a barren 
waste. To-day, a substantial part of it is under 
cultivation and covered with crops 

It was Sir William Garstin who, in recent years, 
first envisaged the idea of 
rendering this sterile tract 
cultivable. He put forward 
the suggestion at the begin¬ 
ning of the present century, 
and the possibilities of a 
system of artificial irrigation 
attracted favourable atten¬ 
tion. After due considera¬ 
tion, the project ultimately 
materialised in accordance 
with plans prepared by Sir 
Murdoch Macdonald. 

The scheme provided, in the 
first instance, for the construc¬ 
tion of a dam across the Blue 
Nile at Makwar, a little village 
a few miles south of the more 
important town of Sennar. It 
was not, however, until 1913 
that the necessary financial 
arrangements were completed, 
enabling the work to be begun 
in 1914 Suspended more or 
less during the War, operations were actively re¬ 
sumed thereafter, and the dam, as announced in 
Nature of January 30, p. 167, was officially opened by 
Lord Lloyd on January 21, although the constructional 
work was actually completed last June, and the irri¬ 
gation scheme has been in operation since the autumn. 
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Broadly speaking, it may be said that the area 
which has been canalised and rendered cultivable is 
equal to the county of Bedfordshire. The total length 
of main canals is about one thousand miles, and the 
length of the subsidiary canals 
is considerably greater. The 
surface soil is loess (black 
cotton soil), and the excavation 
was carried out by drag-lme 
excavators. 

The dam itself is an im¬ 
mense structure 3025 metres 
(nearly two miles) m length, 
built of granite rubble masonry, 
which has been founded on an 
outcrop of gabbro. It is sub¬ 
stantially built and contains 
422,440 cubic metres of stone 
and cement. The maximum 
height of the dam is 39*5 
metres and the foundations are 
carried 10 or 12 metres down 
below the river bed The 
central portion of the dam 
across the river channel, 1800 
metres in length, is pierced by 
80 sluices, each 8 4 metres high 
and 2 metres wide. Above this are 72 small spillways, 
2 metres high and 3 metres wide, while at each end 
of the sluice dam there are 20 large spillways, 5 metres 
wide and 2 metres high. The main canal head regu¬ 
lator, on the western bank, consists of fourteen 

sluices, 3 metres wide and 5 metres high. The Sudan 


Government Railway is laid across the dam, and is to 
be extended at a later date so as to connect up with 
the existing line at Kassala and so to communicate 
with Port Sudan. 

The reservoir formed by the dam is capable of 
containing 636 million cubic metres of water, or, after 



Flo. 1.—Sennar Dam. General view of the works taken from the downstream of the Dam on the 
west bank on May i, 1925. 



Fir.. 2 .—Gertra canalisation, March 10 , 29125 . View of main canal at Kilometre So from the Dam, 
showing a branch canal on the left, and on the right-on area already developed and under 
cotton, and watered by pumps on the river. 
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allowing for evaporation, 485 million cubic metres* In 
the cycle of seasonal flow, the reservoir will be filled 
during November, when the river is free from silt, 
and the impounding water will be used for irrigation 
from the middle of January to the middle of April. 
This reservoir will enable the whole of the natural 
supply of the upper Nile to be transmitted into 
Egyptian territory, only that portion of the water 
being retained in the Sudan for irrigation purposes 
which would otherwise pass off during flood into the 
Mediterranean. The present cultivable area lies at a 
distance of 57 kilometres from the dam and is served 
by a main canal, 114 kilometres in length. In the 
process of cultivation, crops will be grown in rotation. 
Of the 300,000 acres now irrigated, one-third will be 
.assigned to cotton cultivation each year, and 100,000 
acres to other crops, of which one-half will be maize, 
the staple food of the cultivator, and one-half lubia, 
a leguminous bean suitable for cattle fodder. The 
remaining 100,000 acres will lie fallow. 

The full development of the scheme for the irrigation 
of the Gezira Plain involves the construction of another 
dam across the White Nile at Gebel Aulia, about 


thirty miles south of Khartum. The object of this 
dam, the construction of which is not yet commenced, 
is to ensure the summer water supply of Egypt. 

The whole project is a remarkable manifestation of 
the benefits to be derived from the regularisation of 
forces of Nature, which in their unrestrained condition 
cause barrenness and waste, but when skilfully con* * 
trolled add immeasurably to the resources at the 
disposal of mankind and bring comfort and prosperity 
in their train. 

The consulting engineers for the scheme during the 
last two years have been Messrs. Coode, Fitzmaurice, 
Wilson, and Mitchell, who have courteously supplied 
the photographs reproduced herewith The con¬ 
tractors were Messrs. S. Pearson and Son, Ltd., repre¬ 
sented by Sir Frederick Hopkinson. The chief resident 
engineer for the Sudan Government was Mr. 0 . L. 
Prowde. The cost of the dam structure has been 
about 5,600,000/,, or, including the canalisation works, 
8,500,000/,, but with preliminary expenses and other 
outlays the total cost of the project, so far, to the 
Sudan Government is in the neighbourhood of 
13,000,000/. 


Smokes as Aerial Colloids. 

By Prof R. Whytlaw-Gray 


C ONSIDERING the rapid growth of colloid chem- j 
istry, it is remarkable that systems of finely 
divided matter suspended in gases have attracted so 
little attention from workers in pure science This is 
all the more surprising because, on first consideration, 
such systems appear to be the simplest of all forms of 
disperse material, and it might be contended that just 
as the principles of the older chemistry originated from 
a study of gases, the investigation of aerial suspensions 
might throw a new light on the many complexities of 
the colloid state. 

Apart from researches in physics which deal with 
the motions of individual particles mainly of micro¬ 
scopic dimensions, and centre around the question of 
unit electronic charge, much of the literature in this 
field is of an applied character, such as, for example, 
the cause and prevention of dust explosions in coal 
mines and factories, electrical precipitation, filtration, 
and settling, and the pathological effects of silicious 
and other dusts. Information on the stability of 
smokes, their electrical character and constitution, the 
size and nature of the aggregates formed on floccula¬ 
tion, is inadequate and meagre, so that the inquirer, 
unless he is prepared to make experiments himself, 
is perforce compelled to deduce the properties of 
these systems from first principles. This is the 
method followed by Dr. W. E. Gibbs in the very 
interesting survey of the subject delivered before the 
Chemical Engineering Group of the Society of Chemical 
Industry on October 9, and entitled " Aerosols in 
Industry*” 

From the literature available, Dr. Gibbs concludes 
that a dose parallelism exists between these systems 
and the better known hydrosols. Thus smokes in 
general should owe their stability to the particles all 
carrying a charge of the same sign, and loss of charge 
should bring about flocculation or coagulation. The 
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existence of an isoelectric point is assumed, and this 
it is stated can be reached by adsorption either of 
gaseous ions or of smoke particles of opposite electric 
sign Stability is believed to be enhanced by adsorption 
from the medium of a protective gas sheath which 
diminishes the chance of adhesion or coalescence of 
the smoke particles on collision. It must be confessed 
that this is an attractive working hypothesis which is 
supported by the work of Rudge on the charges carried 
by dusts and also by many observations which have 
been recorded in the literature. 

It seems but a step to go from aerosols to aerogels, 
and from protection to peptisation, and to assume, as the 
present writer did some years ago, that the counterpart 
of all the main characteristics of suspensoid colloids can 
be discovered in these aerial systems. This, indeed, 
may prove ultimately to be the case, but in the present 
state of our knowledge, more is to be gained from a 
study of the differences than by the pursuit of an 
analogy which is based on scanty experimental evidence. 

Before this view can be tested, it is essential to be 
able to determine the degree of dispersion in aerosols 
and to trace how this varies under different experi¬ 
mental conditions. In the case of dusts, many methods 
are available for estimating the total weight of sus¬ 
pended matter and the number of particles in a given 
volume, but with the more highly disperse systems 
consisting mainly of units near the limit of the micro¬ 
scope, to which alone the term aerosol is really appli¬ 
cable, recourse must be had to the ultra-microscope 
and to special methods of filtration. An attempt along 
these lines has been made by the present writer and his 
colleagues. During the last few years a number of fine 
oxide smokes, composed of non-volatile materials, have 
been examined in some detail, and it has" been shown 
conclusively that these differ sharply from hydrosols in 
two fundamental points at least. 
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’(i) These smokes even when dilute are continue 
ally undergoing spontaneous aggregation. In contra* 
distinction to the stable metallic sols, they are unstable 
coagulating systems, No exception to this behaviour 
has been found, and a non-coagulating aerosol, if 
capable of existence, has yet to be discovered. 

(2) The charged particles in these smokes are never 
all of the same sign. Usually the oppositely charged 
units are present in equal numbers so that the smoke 
as a whole is neutral Uncharged particles are in¬ 
variably present and in some cases far outnumber the 
charged. 

The aerosol, then, is not a stable suspension of the 
primary particles condensed from supersaturated 
vapour, but is largely a collection of aggregates of a 
wide range of complexity the proportions of which 
depend on how far coagulation has proceeded, i.e. on 
the age of the smoke. A corresponding condition in 
hydrosols is only found during the process of quick 
coagulation after the addition of an electrolyte. 

Whilst the agitation of the particles under molecular 
bombardment brings them occasionally in close prox¬ 
imity, it is difficult to decide whether electric forces 
may not play an important part in rendering the 
collisions effective and so causing aggregation. Analogy 
may, however, be misleading, and so far no marked 
difference has been noticed in the rates of coagulation 
of slightly and highly charged smokes. 

A quantitative study of coagulation from the point 
of view of SmoluchowskFs theory is much easier to 
realise experimentally with aerosols than with hydro- 
sols, for whilst with a gold sol of suitable dilution the 
process is completed in a few minutes, a dilute smoke 
alters comparatively slowly and permits the changes 
to be followed for several hours. It has been found 
possible, too, with these systems to estimate the size 
distribution at different periods, for not only does the 
brightness of the aggregate as seen in the field of the 
ultra-microscope increase with size, but the rate of fall 
increases also, so that the desired result can be attained 
either by a statistical classification of the particles by 
their brightness or their rates of fall, provided that 
these can be correlated with the radii with sufficient 
accuracy. 

Now whether the radii calculated by means of the 
Stokes - Cunningham equation from the observed 
rates of fall are even approximately correct depends 
on the structure of the complexes. If these are com¬ 
pact and formed by the true coalescence of the primary 
units, the calculated radii will not be much in error 
even if the particles are irregular in shape and not 
truly spherical. If, however, the complexes or aggre¬ 
gates consist of units not actually in contact but 
separated from each other by minute interspaces filled 
with air, the mean density of the aggregate will be 
much smaller than that of the primary particles from 
which it is formed, and unless this is taken into account 
the radii deduced will be found to be much too small. 

It is clearly necessary to know, to a first approxima¬ 
tion at least, the mean densities of these composite 
particles. Millikan's oil drop method for determining 
the value of the unit electronic charge requires a know¬ 
ledge of the density of the suspended droplet; con¬ 
versely, the density of a suspended smoke partide, 
provided that it is roughly spherical in form, can be 
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calculated from its rate of fall under gravity in con¬ 
junction with its rates of rise in a known electric field 
when carrying different charges. If the number of 
charges on the particles is known and the value of the 
unit charge is substituted in the equations, the mean 
density of a smoke complex can be deduced. 

Considerations which cannot be discussed here make 
it probable that the rate of fall of these complexes is 
represented closely by the Stokes - Cunningham equa¬ 
tion, provided the structure is not too loose and 
that the packing is close. Experiments along these 
lines have been made recently m my laboratory, and 
it appears that the composite particles in smokes 
of magnesium oxide, mercuric chloride, mercury 
and silver, possess densities varying from one-sixth to 
one-eleventh of that of the material in bulk, whilst 
coagulation in paraffin oil smoke gives particles of 
normal density, t.e. true coalescence takes place and 
homogeneous spheres are formed. 

It seems probable, therefore, that any smoke formed 
by high temperature volatilisation must contain large 
numbers of these aggregates, and it is not surprising 
that the use of such particles by Ehrenhaft and others 
for finding the electronic charge should lead to errone¬ 
ous values. 

From the foregoing, it follows that the true radii of 
the majority of smoke particles are very much larger 
than has been supposed, and even in fine smokes usually 
exceed 3 x 10" 5 cm., so that in many cases the supposed 
ultra-microscopic particles are really of microscopic 
dimensions. Recently, with a suitable optical system, 
it has been found possible to resolve these complexes 
when suspended in the air, and when this is done, the 
interesting fact emerges that the constituents, though 
closely joined together, are capable of independent 
Brownian motion. The smoke particle thus appears to 
be a system of primary units in dynamic equilibrium 
under the opposing forces of Brownian agitation and 
electrical or cohesional attraction. 

It is probable that many of the properties of smokes 
can be explained by this structure of the complex 
aggregates, such as the low density of electrically 
precipitated smokes, and the fact that in some cases 
such material is peptised by weak acids or alkalies to 
form colloidal solutions as observed by Kohlschutter 
and Tuscher: the large amount of air carried down by 
zinc oxide fume and by carbon black pointed out by 
Gibbs ; the immediate resolution of the large flocks of 
some smokes into their constituent particles on wetting; 
as well as the apparent stability consequent on their 
slow rate of diffusion and settling so marked in many 
fine industrial smokes. 

Much work of a fundamental character is needed tb 
elucidate the many aspects of these systems. Next to 
nothing is known definitely of the conditions under 
which ions are caught from the air and the particles 
acquire electric charges* The same may be said about 
the adsorption of gases by this type of finely divided 
material and also of its catalytic activity. Again, the 
investigation of systems composed of liquid droplets or 
of solid units of appreciable vapour pressure has scarcely 
been attempted. Indeed, the whole field of aerpsob 
presents ^ many interesting features and its fepthe^ 
exploration is likely tq yield results of much m&net 
and importance. 
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Obituary. 


Prof. Camillo Golgi. 

ROF. CAMILLO GOLGI, member of the Italian 
Senate for a number of years, Nobel Prizeman in 
1906, died on January 21. Though almost eighty- 
four years of age, he had preserved until a short time 
ago the astonishing lucidity of his marvellous mind, 
and when I saw him last in January 1924 he was still 
taking part in the public life of his country and scientific 
activities of the University of Pavia, where he had 
obtained his medical degree in 1865 and had become 
extraordinary professor of histology in 1875. Towards 
the end of that year he went as professor of anatomy 
to the University of Siena to return a few months 
afterwards to Pavia, where he occupied the chair of 
general pathology and histology until 1918, the year 
of his retirement from active teaching. 

Son of a distinguished medical practitioner and for 
some time a pupil of Mantegazza, Bizzozzero and 
Lombroso, Golgi spent the first years of his career in 
the Home for Incurables of Abbiategrasso in the 
Province of Milan, where he went as chief resident 
physician. Abbiategrasso was in those days a village 
remote from any centre of scientific activity, and one 
can easily imagine how inadequate must have been the 
means of investigation with which young Golgi had to 
content himself It was, however, in Abbiategrasso 
that he wrote his early papers on the history of pellagra, 
the etiology of mental alienations, the structure and 
development of Psammomata, the changes of the 
lymph-vessels of the brain and the structure of the 
neuroglia, which even now can be consulted with 
profit. But it was in that Hospital that he discovered 
his chromate of silver method by means of which nerve 
cells, with all their processes and the finest ramifica¬ 
tions of the latter, can be seen singled out and intensely 
stained black against a transparent yellowish back¬ 
ground. At a time when histological technique was 
in its infancy, and the structure of the central nervous 
system looked like an impenetrable mystery, Golgi's 
discovery revealed the existence of an unforeseen world. 
A first hint of the new method was given in his paper 
on the grey substance of the brain (1873). However, 
the so-called slow process was fully described only in 
1875, and the bichromate and mercury chloride method 
in 1878. The rapid process was first published m his 
paper on the structure of medullated nerve-fibres 
(1880). All of them and the mixed process were again 
minutely described in the last chapter of his monu¬ 
mental work “ Sulla fina anatomia degli organ! centrali 
del sistema nervoso/* published between 1882 and 1885. 

By means of Golgi’s methods the microscopic anatomy 
*nd physiology of the central nervous system were 
placed on the sound foundation on which they at 
present rest. He had since 1873 observed the long- 
and short-axoned nerve cells with which now every 
medical and science student is familiar, and the col¬ 
laterals arising from the axon of the cells of the I type. 
Already in 1874 he had described the laige nerve cells 
of the granule layer of the cortex cerebeBi which bear 
his oani?j and pointed out that the “ granules ” are in 
fret minute nerve cells. In 1875 he had been able to 
give a first description of the structure of the olfactory 
oulbjand to show that both the olfactory fibres and 
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the protoplasmic processes of the mitral cells arborise 
within the olfactory glomeruli. But it was only in his 
main work that he set forth definitely the results of his 
fundamental studies on the morphology and relations 
of nerve cells, the central origin of nerves, the archi¬ 
tecture of some cerebral convolutions, the structure 
of the cortex cerebelli and hippocampal region, with 
the addition of fresh observations on the morphology, 
connexions with blood-vessels and histogenesis of 
neuroglia cells. 

Golgi's description of the diffuse network (rete 
nervosa diffusa) was the anatomical corollary of these 
investigations and of those on the structure of the 
spinal cord (1880 and 1890). As he observed in various 
papers and again in his lecture at Stockholm, his diffuse 
network consists essentially of the collaterals of the 
axis-cylinder of the long-axoned cells, the complicated 
arborisations of the axis-cylinder of the short-axoned 
cells, and the collaterals and arborisations of the 
axis-cylinder of the motor and sensory nerve-fibres 
which reach any given region of the nervous system 
from others He always considered the diffuse net¬ 
work, not as a working hypothesis, but as a well-defined 
anatomical entity linking together the different parts 
and functions of the nervous system. He was, however, 
extremely keen on pointing out that it is immaterial 
whether the thin filaments composing the network 
actually anastomose with one another or are simply 
superimposed to form thick interlacements. In other 
words, the continuity of the innumerable and non- 
msulated nerve-fibres which permeate the grey substance 
was in no way necessary to his conception of the united 
action of whole groups or layers of nerve cells or even 
entire regions of the central nervous system. For these 
reasons he persistently refuted the neurone theory, 
though based on the results of his methods, and could 
never agree to the individual action of nerve cells 
postulated by this doctrine. 

Mention can only be made of other discoveries, such 
as the sensory end-organs of tendons (1880), the exact 
course of uriniferous tubules (1889), and the secretory 
canaliculi of the oxyntic cells of the gastric glands 
which Golgi succeeded in impregnating at the same time 
as Erik Miillar (1893). The pericellular investment 
and the internal apparatus of nerve cells were described 
in the same paper in 1898 and the neurofibrils of the 
superficial portions of nerve cells in 1900. In 1908 he 
published his arsenious acid method for the demonstra¬ 
tion of the internal apparatus, and, by showing (1909) 
that this cell organ may in glandular epithelia become 
shifted from its ordinary position, he anticipated the 
results of recent investigations regarding the important 
part that the apparatus probably plays in secretion. 

Of Golgi's researches in the field of pathology, it will 
suffice to recall his observations on malaria (1885*1893). 
After Laveran's discovery, Golgi gave a masterly 
description of the parasites of the tertian and quartan 
fever and their non-sexual cycle of development. By 
showing that the beginning of fever in malaria coincides 
with the sporulation phase, taking plac$ at intervals 
definite for each species of the parasite, hfe led the way 
to the rational use of quinine in the struggle against 
this scourge of humanity. C. Da Fano. 
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Mr. C, M. Doughty. 

We regret to record the death on January 20 of Mr. 
Charles Montagu Doughty, the famous traveller in 
Arabia and poet, at Sissinghurst, Kent, at eighty-two 
years of age. Mr. Doughty was bom on August 19, 
1843, at Theberton, Suffolk. He was educated at 
Portsmouth, and later, on failing to enter the Navy, 
with which he was closely connected through his 
mother’s family, he went to King’s College, London, 
and Cams College, Cambridge He took his degree, 
however, from Downing, to which he had migrated 
from Cams, obtainmg second-class honours in natural 
science (geology) in 1865. During his career as an 
undergraduate he had shown a taste for antiquarian 
exploration, which he continued after taking his degree, 
spending some years in travelling and study. In 1866 
he published a short pamphlet on the Jostedal-Brae 
glaciers of Norway, where he had spent a year as an 
undergraduate. In 1870 he went to Holland, where he 
acquired Dutch and Danish, thence to Italy, Spain, 
and Greece, crossing over to Palestine a year later. 

In 1876 Doughty began his journeys in Arabia upon 
which his reputation as a traveller and scholar chiefly 
depends, and for which he had prepared himself by 
familiar intercourse with the Arabs and expeditions to 
Egypt, the Sinaitic peninsula, and Petra He had been 
attracted by accounts of Nabathaean and Ilimyaritic 
monuments at el-Hejr, near Medain Salih. Disguised, 
but not very successfully, as an Arab, under the name 
Halil, he set out with a pilgrim caravan from Damascus 
in 1876, and for nearly two years he was alone among 
free Arabs, living their life in the desert and in the 


oases. From the notes made by him the first chart of 
the superficial geology of the Arabian peninsula was 
compiled, and he first described the main hydrography 
of the northern half of the peninsula in communica¬ 
tions to Globus ; but he had become interested in the 
life of the people, and it is this side of his studies which 
gives the attraction and value to his great work, 
“ Travels in Arabia Deserta,” which was not published 
until 1888, and then only in a comparatively limited 
edition. 

Partly owing to the fact that his interests were 
diverted into other channels, recognition of the great 
value of Doughty’s work came late. In 1908 Oxford 
made him a Doctor of Letters, honoris causa . A little 
later Caius College elected him an honorary fellow, and 
in 1920 his University of Cambridge gave him an 
honorary degree. In 1912 he received the gold medal 
of the Royal Geographical Society, and in 1922 he was 
elected an honorary fellow of the British Academy. It 
was, however, only during the War that his work came 
fully into its own, his book being made the chief guide 
and work of reference for our military and political 
staff operating in Arabia. 


We regret to announce the following deaths : 

Dr Walter D Hunter, chief of the section of 
insects affecting southern field crops of the Bureau of 
Entomology of the U S Department of Agriculture, 
who was known for his work on the cotton boll 
weevil, on October 13, aged forty-nine years. 

Mr. B. N Peach, FKS, formerly district geologist 
on H.M Geological Survey, on January 29, aged 
eighty-three years 


News and Views. 


An article on " Primitive Law and Order " by Dr 
' B. Malinowski, winch appears as a Supplement to 
this issue of Nature, raises broad questions of vital 
interest to anthropological investigation and theory 
Taking as his starting-point some of the social and 
economic activities of the natives of the Trobriand 
, Islands, Dr Malinowski has asked what is the binding 
force, the sanction, to use the legal phrase, respon¬ 
sible for their punctual and faithful performance 
The conventional answer of current theory he finds 
by no means satisfactory. The communistic ideas 
which have been attributed to the Melanesians do not 
cover the facts Dr. Malinowski has no difficulty m 
showing that the “ communistic canoe ” is, as a 
matter of fact, not communistic at all Nor is any 
greater measure of reality to be attributed to the 
unquestioned obedience which primitive man is sup¬ 
posed to yield to custom backed by taboo and re¬ 
ligious belief Primitive man is no less unscrupulous 
than his civilised brother in evading his obligations 
if he can do so with impunity. Dr Malinowski has 
put his finger on an inconsistency between theory 
and fact which has appealed to some, at least, both 
in the field and in the study. It has given nse to an 
uneasy feeling that an observer, not necessarily 
superficial, may have found by unconscious selection 
among the multifarious activities of the daily life of 
a primitive people, very much what he set out to 
seek. An apparently hasty conclusion has inevitably 
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followed. Dr, Malinowski has attacked the problem 
by a new method and from a new point of view. He 
has taken certain concrete cases in primitive economics 
and social organisation and, by a searching analysis 
of the facts, shows that the conditions are such that 
no terms such as ' communism * or ‘ individualism * 
can be considered appropriate. The relations of 
individuals engaged in any economic or social activity 
depend upon a system of mutual obligations or re¬ 
ciprocities which might be regarded as something 
analogous to a system of 1 civil * as opposed to 
‘ criminal ' law Those who follow Dr. Malinowski's 
convincing argument can scarcely fail to endorse his 
plea for the application of his method and point of 
view to fields other than that in which he has employed 
them himself. 

In 1885 a forest school for the training of the upper 
subordinate staff of the Indian Forest Service was 
established at Dehra Dun. In 1906 the Forest Re¬ 
search Institute was inaugurated during Lord Curzon's 
Yiccroyalty. It was placed at Dehra Dun and the 
old school was given the status of a college, and 
courses were instituted for training members of the 
Provincial Forest Service. Research work proceeded 
slowly at first, since no accommodation was available. 
Grants were made and a fine Research Institute 
building was opened in 1913, it being considered 
at the time that ample accommodation had been 
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provided for research for at least twenty years. The 
Institute grounds covered 47 acres, the land costing 
R. i,68 f ooo ( and the buildings, including workshops, 
R. 3,08,000. The War period witnessed a great 
development. The forces on the eastern fronts had 
to depend mainly on India for their requirements m 
timber, fuel, fodder, and so forth. Great calls were 
made on the Institute, especially on the economic 
and utilisation side. By the end of the War, the 
Government of India recognised that the Institute 
had already outgrown the accommodation provided 
in 1913. A large project was accordingly drawn up 
An area of 1300 acres was purchased a few miles 
outside Dehra Dun and plans for a new Institute 
building, laboratories, workshops, officers' quarters 
and offices were prepared, the new scheme being 
estimated to cost R 1^ crores 

The most urgent need at Dehra Dun was for 
new economic laboratories for timber testing, im¬ 
pregnation, seasoning, paper pulp, etc,, and for up- 
to-date machinery These latter were all erected and 
at work before the close of 1924 , one wing of the new 
Institute building was also under construction. To 
some extent the work was checked under recommenda¬ 
tions of the Inchcape Retrenchment Committee, 
which considered that much of the research work 
could be left to private enterprise Under the new 
Reforms Act, a certain section of Indian opinion 
wished to have the training of the probationers for 
the Imperial Forest Service carried out at Dehra Dun, 
and both the Legislative Assembly and the Council 
of State passed resolutions to this effect, so far at 
least as Indians were concerned. Under these pro¬ 
posals, the old Research Institute building was to be 
adapted for educational purposes. The Times of 
January 23 published a telegram from Delhi stating 
that the Finance Committee has sanctioned a sum 
of 833,000/ to be spent on the Research Institute. 
The wording of the telegram is somewhat ambiguous, 
but it appears to imply that the money has been 
granted for the development of both research and 
education in the above-described directions. 

The problem of checking cruelty to animals is one 
which particularly interests men of science, partly 
because cruelty is so often due to laxity of thought, 
and partly because the doctrine of evolution has 
discredited the view that animals are senseless auto¬ 
mata and of importance only in so fair as they affect 
man's welfare. Indeed, the fanatical hostility which 
Darwinism has encountered is largely attnbutable to 
an exaggerated contempt for them, and to consequent 
resentment at being connected with them by descent: 
it was, perhaps, not by coincidence that Charles 
Darwin and Russel Wallace were both earnest cham¬ 
pions of the animals' cause. But if animals are far 
better off in Great Britain to-day than they were 
a hundred years ago, and than they still are in 
trance, Italy, and most other countries, the im¬ 
provement must be attributed largely to specific 
educational work such as that which has been fostered 
by the Royal Society for the Prevention of Cruelty to 
Animals. TJiat work needs, however,, to be extended, 
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for we still meet with cruelty which arises, sometimes 
from vice, but more often from apathy and lack of 
imagination. A key to further extension appears to 
lie m the hands of university students, many of whom 
become teachers in after life, and accordingly an 
attempt is being made to provide machinery (m the 
University of London in the first instance) for direct¬ 
ing the attention of students to the whole problem. 
To ventilate the proposal, the Students' Union of 
Birkbeck College is arranging a historical lecture on 
the subject on Friday, February 12, at 8.15 p.m , and 
at this, we understand, all readers of Nature will be 
welcome. It is hoped that a large number of students 
and members of college staffs will support the attempt: 
they should send their names to Capt. C. W Hume 
at Birkbeck College, London, E.C 4. We understand 
that the movement is already assured of the guid¬ 
ance of several experienced veterinary surgeons and 
biologists 

A week or two ago a case of assault on an alleged 
witch, which came before a magistrate at Tipton, 
attracted no little attention ; but the trial at Melun, 
in France, of a case of assault on a priest, is even more 
remarkable. Abb6 Desnoyers of Bombon, the victim 
of the assault, was set upon and beaten by a party 
of men and women with the object of driving out 
the diabolic possession which had enabled him to 
interfere with the miraculous manifestations of an 
image of the Virgin, the object of a cult of which a 
Mme Mane Mesmin, an illiterate former concierge 
of Bordeaux, was the head The accused arrived 
at the court weanng black veils and spectacles, 
said to be as a protection against photography, but 
more probably as a protection against malevolent 
spells, as it was only with difficulty that they were 
persuaded to remove them while giving evidence. 
One of them identified the Abb6 with Satan himself, 
and stated that he had sent diseases to Bordeaux 
by means of birds, by which he himself (the witness) 
had been affected, as well as Mme. Mesmin. He also 
said that the Abb6 could inflict death on any one 
he liked within twenty-four hours, with or without 
suffering. He possessed dolls in which pins were 
stuck to injure his victims, and transmitted spells 
by birds. Mme. Mesmin had cried out between 12 
and 2 o'clock in the morning, ” The A.bb6 Desnoyers 
is killing me, get rid of him.” It is interesting to 
note exactly the same accusations being made in the 
twentieth century as were made in the witchcraft 
trials in England and on the Continent m the sixteenth 
and seventeenth centunes. One of the prisoners said 
a priest sold to the devil was all-powerful. This 
was fully m accord with the remarkable frequency 
with which in France witchcraft has been connected 
with priests, the case of Grandier in the seventeenth 
century being, of course, the best-known instance, 

” The Arrival of Man in Scotland ” was discussed 
by Dr. James Ritchie at the meeting of the Edinburgh 
and Lothians Branch of the Royal Anthropological 
Institute, held on January 19. Dr. Ritchie stated 
that the first men of whom evidence has been found 
reached Scotland at or shortly after the period of 
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the 50-feet beach, when the sea stood at a considerably 
higher level than it does now, and the Firth of Forth 
penetrated inland far beyond Stirling. Along its 
margin in the Carse of Falkirk are many kitchen- 
middens, and in Oransay and a few other prehistoric 
settlements on the west coast, clear evidence has 
been found of the presence of a people of Azilian 
culture. They appear to have reached Scotland during 
a period of moist climate, perhaps some 9000 years 
ago The Azilian men had no domestic animals and 
were unfamiliar with even the simplest agriculture, 
They lived solely by hunting and fishing, a large 
proportion of their food being made up of the common 
shell-fish of the sea-shore They were sparsely 
scattered, probably never exceeding sixteen to the 
square mile Vegetation was very similar to that of 
modern times except for the extensive forests and 
broad marshes But many animals long extinct in 
Britain roamed in the forests or bred m the marshes 
or plains Of the larger forest creatures, elk or 
moose, reindeer and the extinct wild ox or urus 
were common The beasts of prey included the 
brown bear, the lynx (found only near Inchnadamph), 
and the wolf Amongst smaller animals were the 
extinct northern vole, the lemming, and the beaver. 
Birds were represented by the great auk on the sea 
coast, by the forest capercailzie, the bittern, the crane, 
and the great bustard, all of which have since died out 

The third annual meeting of British zoologists was 
held on January 9 in the rooms of the Zoological 
Society of London Fifty-seven zoologists were 
present, and Prof Graham Kerr occupied the chair. 
Among the more important contributions were the 
following ' Dr. Bather referred to the importance of 
writers on zoological subjects following the gener¬ 
ally accepted rules of zoological nomenclature and 
systematic work, and the view of the meeting was 
clearly that he should write a short paper to make 
the rules more readily accessible to workers. Prof. 
Stanley Gardiner spoke on the importance of entomo¬ 
logy and moved " that this meeting of British zoolo¬ 
gists, recognising the importance of entomology as a 
growing branch of zoology, both from a scientific and 
from a practical standpoint, urges greater provision 
in the British and other Museums and extended 
teaching and research facilities in the universities." 
This was earned unanimously, as was also a further 
resolution, " That this meeting of Bntish zoologists 
represents to the Prime Minister and the Trustees of 
the Bntish Museum the urgent need for an extension, 
both in space and in staff, of the Entomological 
Department of the British Museum," Prof. Douglas 
Laurie reported upon the progress towards the estab¬ 
lishment of a diploma in zoology and also upon the 
progress of the library co-operation scheme. A dis¬ 
cussion upon " the desirability of linking together the 
biological sciences," opened by Mr. C Pan tin, raised 
the question of the advances in modern zoological 
teaching and brought out views upon the physio¬ 
logical aspect as opposed to the morphological in the 
training of the student. The next meeting will be 
held on January 8, 1927. 
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The Times of February 1 had an article on " The 
Rainfall of 1925," by Mr. R. Corless, superintendent, 
British Rainfall Organisation, Meteorological Office. 
The rainfall, as a whole, was only slightly above the 
average value, but the distribution of the fall pre¬ 
sented some interesting and remarkable features. 
Over part of Hampshire, including the Isle of Wight, 
the year was the wettest since 1868 or before, but 
June was absolutely rainless. Other areas without 
rain m June included the western part of Cornwall and 
of Pembrokeshire, a tract at the head of the Bristol 
Channel, and several smaller areas on the south coast 
and m the Midland counties At St. Martin's, 
Guernsey, it was the first rainless calendar month in 
an 82 years’ record .Over England generally, the 
drought set in about May 30 and ended on July 1. 
A mapjLS given showing the rainfall over the whole of 
the Bntish Isles The most striking feature of the 
map is said to be that the area in the south of England 
extending from Newhaven to Weymouth had an 
excess of the average for the year amounting in some 
cases to 40 per cent At Ventnor the total fall was 
41*25 in , and was the highest value since observations 
began in 1839, except for a total of 42*05 in. measured 
in 1852. The totals for Brighton and Yapton (near 
Littlehampton) were the largest ever recorded in 
51 and 60 years respectively 

At the meeting of the Illuminating Engineering 
Society on January 21, Mr Erie Farmer, of the 
Industrial Fatigue Research Board, read a paper 
dealing with the lighting of coal mines, m the course 
of which he described experiments illustrating the 
benefit of screening the filaments of miners' lamps, 
preferably by a translucent coating on the inside of 
the protecting glass cylinder. Dr. H. S. Elworthy 
contributed data showing an apparent benefit, in 
cases of nystagmus, of a yellow-tinted glass, and for 
this several explanations were offered. It was 
suggested that this colour aids the miner in dis¬ 
tinguishing bluish shale from black coal, that it is 
favourable to definition, and that the fact of the 
periphery of the retina being relatively insensitive to 
yellow light at low illuminations may help to check 
movements of the eyeball characteristic of nystagmus. 
There was a general recognition of the need for 
higher candle-powers, and a lamp operating with a 
4-volt battery and yielding four times as much light 
as the ordinary lamp, though nearly twice the 
weight, was exhibited. The need for a standard 
specification for bulbs used in miners' lamps was 
pom ted out, and it was emphasised that the demand 
for a life of 1000 hours is excessive for 2-v. lamps, 
resulting in a poor efficiency and feeble light. Prof. 
Thornton, in a written contribution, suggested the 
possibility of ordinary methods of electric lighting 
in mines, based on the use of special cables fed by 
a low voltage high frequency alternating current, 
such as had already been found practicable fosr 
signalling purposes. 

At the anniversary meeting of the Royal Anthropo¬ 
logical Institute held on January 26, the following 
officers for the ensuing year were elected; President, 
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Mr. H. J, E, Peake; Vice-Presidents, Mr. C. O. 
Blagden, Prof. Percy Newberry, and Mr. R. W. 
Williamson ; Honorary Treasurer , Dr. F. C. Shrubsall; 
Honorary Secretary, Mr. E. N. Fallaize ; Honorary 
Editor, Mr. H. J. Braunholtz. 

Prof. G. B. Brown, Watson Gordon professor 
of fine arts, University of Edinburgh ; Prof A S. 
Eddington, F.R.S., Plumian professor of astronomy, 
University of Cambridge ; and Prof. T. Okey, pro¬ 
fessor of Italian, University of Cambridge, have been 
elected members of the Athenaeum under the pro¬ 
visions of Rule II of the Club, which empower the 
annual election by the committee of a certain number 
of M persons of distinguished eminence in science, 
literature, or the arts, or for public services.” 

It was announced at the ordinary scientific meeting 
of the Chemical Society held on January 21 that the 
Council had received with sincere regret that afternoon 
the resignation of Dr. Arthur W Crossley from the 
office of president, owing to ill-health. Prof. H. 
Brereton Baker has been nominated by the Council 
to the office of president. The annual general meeting 
of the Society will be held this year at Manchester on 
March 25, the annual general meeting being held in 
the University at 4 pm, and the dinner in the 
Midland Hotel at 6 30 for 7 o'clock. 

Prof. J Barcroft will deliver a lecture entitled 
” Haemoglobin" before the Chemical Society on 
Thursday, February 11, at 8 p.m , in the Chemical 
Laboratory at University College, Gower Street, 
London, W C. 1 The lecture will be followed by 
demonstrations by Dr. Hartndge and Dr. Roughton, 
of a method of measurement of rapid velocity con¬ 
stants , by Dr. Keilin, of cytochrome in animal and 
vegetable tissues , by Prof. Barcroft and Dr. Hecht, 
of a method of measurement of equilibrium constants , 
by Mrs. Kerridge, of a glass electrode, by Mr. 
R* Hill, of porphyrins of the heavy metals ; and by 
Mr. G. S. Adair, of measurements of osmotic pressure 
of haemoglobin. 

At a meeting of the British Mycological Society 
held at University College, London, on January 23, 
Mr. Chaston Chapman dealt with the advantages to 
be gained by the foundation of a National Institute 
of Industrial Micro - biology, and the following 
resolution (proposed by Mr. F. T. Brooks and seconded 
by Prof. Dame Helen Gwynne-Vaughan) was put to 
the meeting and carried unanimously—“ That the 
members of the British Mycological Society at their 
meeting held at University College* London, on 
January 23, 1926, are of the opinion that Lt is most 
desirable that a National Institute of Micro-biology 
should be established in this country. 11 

Denmark now possesses a sanctuary for the native 
fauna and flora, in an estate transferred to the Uni¬ 
versity of Copenhagen, by the munificence of a private 
citizen. The property is that called " Strodam/’ 
near Hillerod, some 30 miles north of Copenhagen, 
and south of Elsinore. It comprises about 300 acres, 
and is to be a perpetual sanctuary for native animal 
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and plant life to be preserved in the interest of natural 
science. The donor is Mr. Axel Jarl, whose family 
are well known for their munificence for any object 
of national benefit Zoologists and botanists both 
of Denmark and other countries are indebted and 
will be grateful to Mr. Jarl for his practical if senti¬ 
mental tribute to his native land. 

Arrangements are proceeding for the International 
Archaeological Congress in Syria and Palestine which 
is to be held under the patronage of the two High 
Commissioners at Beirut m April next. Invitations 
have already been sent to a large number of repre¬ 
sentative bodies to appoint delegates to the Congress, 
and a revised programme of proceedings has now 
been issued. The work of the Congress will be 
arranged m three divisions, first ethnological and 
prehistoric, second ancient history, and third medieval 
and modern. Delegates are, however, asked to 
assemble in Jerusalem on April 2 for a special 
programme covering the week preceding the opening 
of the meeting at Beirut It is hoped that they will 
be able to visit all the principal sites of archaeological 
interest including Byblos, Sidon, Baalbek, Palmyra, 
Tiberias, Beisan, Megiddo, Jerusalem, and Jerash, 
After the close of the Congress on April 23, a visit 
will be paid to Petra, lasting from April 24 until 
April 28 

We have received the third number of Brighter 
Biochemistry, the illustrated journal of the Biochemi¬ 
cal Laboratory, Cambridge. It maintains the high 
standard of humour reached by its predecessors 
Although the topical allusions have mainly a local 
sign, yet any one who is acquainted with the work of 
this School can derive great enjoyment from them. 
The illustrations both in the case of past and present 
personages are, we hope, rather legendary than 
actual portraits. In the section entitled “ Dunnsday 
Boke M readers will find a full account of the manners 
and customs of the community. Copies, 2 s. 6 d each, 
may be obtained from the editors at the Sir William 
Dunn Institute of Biochemistry, Tennis Court Road, 
Cambridge. 

The first photographic lens interferometer, designed 
and made by Messrs. Adam HUger, Ltd , and supplied 
to a British firm, is now installed at the Leicester 
works of Messrs Taylor, Taylor and Hobson, Ltd., for 
the testing and control of their optical designs and 
products. The first problem which the research 
staff of the firm had to solve was to eliminate mechani¬ 
cal strains introduced by ordinary methods of mount¬ 
ing the component glasses. Such strains have been 
found in high-class anastigmats of all makes, and 
though slight in themselves, they introduce consider¬ 
able want of symmetry in the interference patterns, 
The strains can be eliminated by a simple geometric 
mounting of the component lenses, for which Messrs. 
Taylor, Taylor and Hobson have applied for patent 
protection. The firm hopes to exhibit the system at 
the forthcoming Optical Convention. 

Mr. "Herbert Spencer's trustees are publishing 
through Messrs. Williams and Norgate, Ltd., an 
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addition to Herbert Spencer’s " Descriptive Socio- 
logy." The work, which will deal with Ancient 
Egypt, has been written by Sir Flinders Petrie and 
will be issued at an early date. 

Among the spring announcements of the Cambndge 
University Press are ” Science and the Modern World,” 
by Dr. A. N Whitehead, which embodies a study of 
the mentality of successive epochs during the past 
three centuries in so far as it has been influenced by the 
development of science, ” The yuan turn Theory of the 
Atom,” by G Birtwistle, dealing with the evolution of 
the quantum theory from its inception by Planck down 
to the most recent work on the reaction of the atom 
to radiation fields: and ” Population Problems of the 
Age of Malthus,” by G. Talbot Griffith, being a study 
of economic conditions and their effect on the birth, 
marriage, and death rates at the time when Malthus 
wrote his ” Essay on Population 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned 


[February 6, 1926 

. . . . 

Inspectors under the Ministry of Agriculture and 
Fisheries for the purposes of the Diseases of Animals 
Acts, 1894 to 1925—The Secretary, Ministry of Agri¬ 
culture and Fisheries, 10 Whitehall Place, S.W.i 
{February 15). A tutor and lecturer on methods of 
teaching science {especially physics and chemistry) 
at the London Day Training College—The Principal, 
London Day Training College, Southampton Row, 
W.C.i (February 22, on Form H.2/1). A Vice- 
Principal of the Somerset Farm Institute, Cannmgton, 
near Bridgwater—The Principal {February 22). A 
senior lecturer in the department of logic and meta¬ 
physics of the University of Glasgow—The Secretary, 
University Court, the University, Glasgow (February 
24). A secretary to the Royal Horticultural Society— 
The Treasurer, Royal Horticultural Society, Vincent 
Square, S.W i (February 27). A man to take charge 
of the A.I D. Chemical and Physical Testing Labora¬ 
tory at the R.A.F. Stores Depot, Kidbrooke, S.E 
—The Secretary (S.2), Air Ministry, Ad astral House, 
Kingsway, W.C.2. 


Our Astronomical Column. 


Recent Sunspot and Magnetic ” Storm.” —On 
January 26, the largest magnetic disturbance for five 
years was recorded by the magnetographs at the 
Royal Observatory, Greenwich. The disturbance com¬ 
menced at ibjh., rose to a considerable maximum, 
and subsided soon after 5b on the following morning. 
The greatest range shown during the disturbance by 
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the magnetic needle recording magnetic Declination 
was one degree. The photographic traces of North 
Force and Vertical Force also showed considerable 
deflexions. Press telegrams announced a remarkable 
display of the aurora borealis seen from Norway and 
North America on the night of January 26, 

At the time of commencement of the magnetic 
” storm,” the great spot, which had been a prominent 
object on the sun's disc since January 18, was about 
%T west of the central meridian. The spot was first 
seen from December 22 to January 3, when it was also 
of great size, but no disturbances of any consequence 
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were recorded by the magnetographs during this 
penod, Mr J. Evershed, observing with his spectro¬ 
scopic instruments at Ewhurst, Surrey, noted large 
disturbances in the chromosphere over the spot when 
seen close to the west limb on January 4 (R.A S. 
report. The Observatory , February 192b). 

The accompanying photograph (Fig. 1) was taken 
on January 20 at the Royal Observatory, Greenwich, 
and shows the large spot (latitude 22 0 N.) two days 
after its reappearance on the sun's disc. The spot 
is followed by bright faculae m which a few scattered 
spots can be seen. Preceding the great spot by 9 0 
of solar longitude is a smaller one, which has formed 
whilst this part of the sun was turned away from 
the earth. It is probably separate from the great 
spot disturbance, but the Mount Wilson polarity deter¬ 
minations will throw light on this point. 

Details of position and area of the large spot will 
be found in Nature of January 9 and 30. 

Photographic Stellar Photometry. —The appli¬ 
cation of photography to stellar photometry has at 
present scarcely progressed beyond the experimental 
stage. Various methods have been used by different 
observers, and it is therefore of some interest to 
receive details of those in use at the Yerkes Observa¬ 
tory, as described by J. A, Parkhurst and Miss Farns¬ 
worth in the Astrophysical Journal , vol. 62, p, 179, 
The stellar images were taken in sharp focus, and were 
compared in a Hartmann microphotometer with an 
artificial scale of images, formed at equal intervals of 
about half a magnitude by giving a senes of exposures, 
in logarithmic ratios, on a chosen star. The scale 
values were obtained independently on each plate by 
using coarse wire objective gratings, and comparing 
the first order spectra obtained in this manner with 
the central image. Both photographic and photo- 
visual magnitudes were measured — the latter by 
using Cramer isochromatic plates with colour filters. 
The reduction to international magnitudes was 
effected either by means of duplicate exposures and 
comparison with stars of the North Polar Sequence, 
or indirectly by comparison with Harvard or Potsdam 
stars included on the same plate, reducing the latter 
magnitudes to photographic by correcting for colour 
index. The results of this work during 1914-1924, 
together with further details, are promised in a forth¬ 
coming publication of the Yerkes Observatory. 
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Research Items. 


Early Man in Russia, —In a recent number of 
the Russian Anthropological Journal , Prof, A. P. 
Pavlow, of Moscow, records the discovery of the 
fronto-parietal portion of two human skulls in a 
* Pleistocene deposit near the village of Oundory, on 
the lower Volga, He describes them as in the same 
mineralised condition as the bones of the mammoth, 
woolly rhinoceros, reindeer, camel, and other Pleisto¬ 
cene mammals with which they were associated A 
human humerus, in the same state of preservation, 
was found with them The brow-ridges in the skulls 
are not strongly marked, and Prof Pavlow concludes 
that the new specimens may be referred to the same 
race as the skulls from Combc-Capelle, Brunn, and 
probably Prfedmost. He thinks the much-discussed 
skull from Galley Hill may be placed with them 


A Ceremonial '* M\sk ,j from New Guinea —In 
Man for January, Mr T A Joyce figures a remarkable 
ceremonial object of indeterminate use from the 
Sepik River It is here called a mask, a similar object 
having been described by Otto Reiche (” Ergebmsse 
der Stidsee Expedition 1908-10,” vol 2, Ft 1, p 401) 
as the earliest form of mask, but no details as to its 
use were given The present example has been pre¬ 
sented, with other objects, to the British Museum by 
Mr Schreibner of Dutch New Guinea. It shows no 
attachments suitable for a human head such as would 
be necessary for a mask It resembles a shield, 
long-oval in shape, and is composed of basket work, 
of coiled technique, supported by a stout rim of split 
bamboo, and has a kind of " backbone ” consisting of 
a wooden stick fastened to the reverse surface m a 
longitudinal section. The face is plastered with clay 
in which the ornamentation is set At the top is a 
human skull secured by cane lashings, ornamented 
with cowrie shells, and furnished with a long artificial 
nose, similarly decorated Below the skull are semi¬ 
circular rows of shells and pigs' tusks simulating a 
necklace The rest of the surface is decorated with 
senes of pigs' tusks, coix seeds, crocodile teeth, 
fragments of shell, and two broken bits of china 
The rarity of ethnographical specimens from the 
Sepik River gives these objects an exceptional interest. 


The Regime of the Nile. — In a large and well- 
illustrated monograph on the Lake Plateau Basin 
of the Nile (Ministry of Public Works, Egypt, 
Physical Dept Paper No. 21), Dr. H. E. Hurst 
makes some interesting additions to our knowledge 
of the origin of Nile water. From December to May 
the White Nile is the mam source of Nile water, 
contributing m April so much as 80 per cent In 
flood time, however, the Blue Nile may contribute so 
much as 72 per cent, and the Atbara so much as 
26 per cent. Of the two streams of the White Nile, 
the Bahr el Gebel is more important than the Sobat. 
From early April to the middle of July the former 
supplies 50 per cent, of Nile water. Taking into 
account the time of travel of the water, it appears that 
the period of low water at Aswan, mentioned above, 
corresponds with November 8 to February 25 at 
Mongolia in the Sudan. Gauge measurements have 
shown that the contribution of the lake sources 
during that time i9 about 94 per cent, of the discharge 
of the Bahr el Gebel. The corresponding time at the 
tail of the swamps and the Sobat mouth is February 22 
to June u, when the discharge from the swamps is 
73 dent, of the total White Nile discharge. At 
Khirtoum, where the critical period begins about a 
month latot, the White NUe contributes about the 
sat&C of the total discharge. Hence 
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Dr. Hurst calculates that during the period of water 
shortage in Egypt, nearly 50 per cent, comes from the 
equatorial lakes. This gives them a somewhat greater 
value to Egypt than was formerly accepted. 

Mollusca from the Moluccas —A ” Report on 
a Collection of recent Shells from Obi and Halmahera 
(Moluccas) ” and surrounding islands, by Dr C H. 
Oostingli, has l>een published by the Geological 
Institute of the Agricultural University, at Wagen* 
ingen (Communications, No 9) It is a bulky list 
of just on 300 species almost exclusively marine, 
without descriptions, but with ample and properly 
compiled synonymy (which is rare) and distribution 
for each It is further accompanied by an excellent 
and full bibliography giving the most recent informa¬ 
tion as to the dates of publication of the more 
important works cited. Any one, therefore, working 
at the fauna of the region m question will find the 
work indispensable, whilst probably wishing that the 
little outline map of the Moluccas on p. 5 had been 
commensurate in value with the rest of the volume, 
and that an index to the genera had been added, 
since there is no hint given as to whose classification, 
if any one’s, has been followed it cannot be a very 
recent one since the pearl oyster has been left in the 
genus Pteria, from which it has long been removed. 

Cahidea in niE Indian Museum —Dr Stanley 
Kemp, in his concluding (seventeenth) note on 
Crustacea Decapoda in the Indian Museum (Records 
hid Mus , vol 27, Pt iv , 1925), brings together 
observations on members of eight families of Caridea, 
and provides synoptic tables, where necessary, of the 
characters of the genera and species In addition to 
matters of taxonomic interest, the author directs 
attention to the occurrence in females of the genus 
Leptochela of dimorphism correlated with the 
breeding season All the females with a tricarinate 
carapace were found to be either ovigorous or to 
have just liberated their young The females with 
smooth carapace were not ovigerous, and showed no 
sign that they had recently borne eggs Dr. Kemp 
concludes that the female moults immediately before 
the extrusion of her ova, the carapace in the course 
of this moult developing longitudinal cannsc After 
the eggs have hatched, another moult occurs and the 
carapace resumes its original smooth condition. 
Dimorphic females have been found m three species, 
and it is not unlikely that they occur throughout 
the genus The occurrence of luminous organs in 
two shallow-water genera of Pandalidse is noteworthy, 
as such organs have hitherto been known among 
Caridea in deep-sea species belonging to the family 
Hoplophoridae The discovery of a species of 
Palaemonetes in a lagoon and m a backwater in south 
India is interesting, as no member of this genus was 
known between Mesopotamia and the coasts of China, 
Dr. Kemp suggests that the marked discontinuity in 
the distribution of the genus is more apparent than 
real, for this is an inconspicuous animal which will no 
doubt be found in many additional localities 

The Origin of the Banana in America —The 
question of the original home of the banana has given 
rise to much difference of opinion, though most 
botanists have assumed that it lay in the Indo- 
Malayan region. It has been suggested that the 
banana was introduced into America by way of the 
Canary Islands and Hayti about the year 1516, How** 
ever, a few early writers, such as Humboldt, have 
pointed out that it was cultivated along the Orinoco 
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and Beni nvers by the aborigines at the time of their 
first exploration. There is, therefore, historical evid¬ 
ence that the banana was indigenous in America. 
Dr. E, W, Berry has now been able to throw fresh 
light on the problem by the identification and de¬ 
scription of fossil banana seeds from Tertiary beds m 
Colombia (Am. Journ. Set , Dec 1Q25) The exact 
horizon cannot as yet be stated, but Dr Berry favours 
an Qligocene age The independent cultivation of the 
banana by the natives of America long before the 
advent of Europeans thus appears to be proved, 
though it cannot yet be argued that South America 
was the actual region of origin 

Parasitism of the Dodder —At the present time 
when there is so much controversy on the r 61 e of 
xylem and phloem in the transport of food in the plant, 
there is renewed interest in the method by which a 
total parasite like the dodder attaches itself to its 
host, as presumably tins connexion must provide for 
the transport of food materials from host to parasite 
Considerable interest therefore attaches to the con¬ 
clusion reached by John Thomson (Trans of the Rov 
Soc of Edinburgh 54, Part II No 5) that m the sucker 
of the dodder no phloem whatever accompanies the 
xylem and penetrates mto the host tissues This 
conclusion is directly at variance with the earlier 
conclusions of Peirce and Thoday (Sykes) (Annals of 
Botany 1893 an d J911), but it is in complete agree¬ 
ment with a recent paper by Zender (Inst de 
Botamque, Umversit6 de Gendve, Series 10 Ease 8, 
1924), and there seems little doubt that the earlier 
observers, who were not in agreement as to the posi¬ 
tion of the phloem, were in error in reporting its 
presence Thomson's further conclusion that the 
sucker makes little or no special attachment to the 
phloem is surprising even for the one species he has 
examined, Cuscuta reflexa (Roxb.), m view of the very 
special haustonal - like attachments to the phloem 
described and figured by Zender in other species , 
but continental work on the anatomy of Cuscuta is 
Somewhat neglected m Thomson’s paper, and m the 
absence of any comparison of technique and results 
by the latter author, it is difficult to reconcile the 
discrepancies between the two accounts of the union 
between parasite and host 

Oxygen and Root Growth —Publication No. j 6 $ 
by the Carnegie Institution, upon the “ Physiological 
Features of Roots/* by William Austin Cannon, gives 
good reasons for introducing two new terms into the 
consideration of the oxygen relation of roots. The 
least oxygen partial pressure at which root growth 
is observed is termed the lower critical concentration 
and is valid only for a given species when growing at 
a given temperature, similarly an upper critical 
pressure is defined, which is the minimal oxygen 
pressure at which, at the given temperature, normal 
growth can take place. The oxygen demands of the 
root system increase very greaily with nsing tem¬ 
perature, and while both these critical concentrations 
may be low for low temperature, at high temperatures 
the upper critical pressure in particular rises con¬ 
siderably For many plants the range between upper 
and lower critical pressures may be very considerable, 
and represents a range, therefore, over which oxygen 
concentration is considerably limiting root activity. 
Whilst for some very aerobic root systems the higher 
critical concentration at high root temperatures may 
practically approximate to the normal oxygen content 
of the air, other root systems, like those of SaUx 
and species of Bacchans, etc , may show a much lower 
upper critical concentration and continue to grow 
at very low oxygen concentration indeed. Another 
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interesting feature of this monograph is a chapter 
contributed by Edward Elway Free upon experiments 
with small oxygen concentrations in which helium was 
used as an inert diluting gas to see if nitrogen could 
safely be treated as without action save as diluting 
the oxygen. At first experiments seemed to indicate 
that the nitrogen was more toxic than the helium to 
the root systems * this difference disappeared, how¬ 
ever, when both gases were completely freed from 
oxygen, and it turned out that small oxygen con¬ 
centrations seemed more readily available to the root 
system when the diluting gas was helium. This 
effect is traced with great possibility to the greater 
density of the nitrogen, which leads to the result that 
the small oxygen content is diffusing much more 
rapidly to the root surface through helium than 
through nitrogen. 

Magnetite Garnri Rocks from Adelie Land.— 
In the Scientific Reports of the Australian Antarctic 
Expedition (Series A, vol 3, Geology, Pi 5 Sydney, 
NSW Alfred James Kent, 1925 Price 2s ), A L. 
Coulson describes a senes of schists and gneisses 
collected from the glacial moraines of Cape Denison 
The specimens are characterised by an abundance of 
either magnetite or garnet or both About half of 
them—containing dominant magnetite—correspond 
closely with Grubenrnann's Group XI of the crystal¬ 
line schists Others, however, contain garnet and 
magnetite in roughly similar proportions, together 
with quartz, felspar, and biotite, and their chemical 
characters are widely different from those of any group 
of schists hitherto defined It is suggested that these 
new types of garnet-magnetite rocks are probably 
derived from sediments the composition of which has 
been modified by igneous emanations As the garnet 
is an aluminous variety, it seems probable that the 
original sediments were argillaceous, for in the ana¬ 
logous skarn-rocks of Scandinavia derived from lime¬ 
stones, the characteristic garnet is andradite That 
igneous emanations have played an important part in 
the development of the series is further suggested by 
the occurrence of a specimen containing abundant 
tourmaline This rock is also rich in cordierite con¬ 
taining well-formed pleochroic haloes, and its mineral 
assemblage indicates beyond doubt that it is a sedi¬ 
mentary derivative The petrological history of the 
whole assemblage of specimens has been clearly and 
convincingly elucidated, and the report is a valu¬ 
able contribution to our growing knowledge of Ant¬ 
arctica. 

The Measurement of Geological Time —At the 
annual meeting of the Lake Superior Mining Institute 
on August 13 last, Prof A. C Lane presented the 
report of the Committee of the National Research 
Council on “ The Measurement of Geological Age by 
Atomic Disintegration 1 ’ Apart from the very careful 
work of Ellsworth in Canada, no very definite results 
have yet emerged, most of the active members being 
still engaged in developing methods. An example erf 
one of the most promising of these is the concentration 
of the radioactive minerals, such as zircon and allanite, 
from a Palaeozoic pegmatite near Boston. By a 
further concentration, allanite alone was separated, 
and its analysis by Ellsworth yielded a lead-ratio, 
Pb/(U + o 354Th), of 0 043/ a definitely Paleozoic 
ratio Another new result is a ratio of 0 084 from an 
analysis of polycrase from Brazil by E. P. Henderson. 
This agrees fairly well with results on presumably 
late pre-Cambrian minerals from Central Africa ana 
Ceylon. The Committee has in hand further wot k 
Wliich will enable an age comparison between Keweeu- 
awan and pre-Huronian granites to be drawn. Jt is 
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pointed out that the most pressing needs are to teat the 
hypothesis of Kirsch that thorium may be derived 
from " thono-ur anium,'' and to discover whether con¬ 
sistent lead-ratios can be obtained from minerals rich 
in thorium. The evidence at present available, and 
already discussed by Holmes and Lawson, does not 
support the Kirsch hypothesis, but suggests that 
thorium minerals tend to lose part of their lead just 
as all radioactive minerals necessarily lose part of 
their helium content. The Committee is to be con¬ 
gratulated on laying the foundations of this compre¬ 
hensive research cautiously and securely In its 
next report it should be able to clear up much of the 
present confusion of ideas due to the competition of 
conflicting hypotheses. 


Optical Glass Manufacture —Interesting bio¬ 
graphical details of Pierre Louis Guinand (1748-1824), 
who played an important part in the early develop¬ 
ment of the art of making optical glass, are given by 
M Paul Ditisheim m the Bulletin de la Socufttf Astro - 
nomique de France , April 1925 The advances in 
optical designing made bv Moor Hall, by Holland 
and by Ramsden had produced a demand for homo¬ 
geneous pieces of flint glass of much larger size than 
had been previously required The prolonged and 
laborious investigations of Guinand were largely 
responsible for enabling this demand eventually to 
be met The methods he adopted are still considered 
essential in the present-day manufacture of optical 
glass After developing his process at Les Brenets, 
in Switzerland, Guinand was engaged in 1805, by 
Reichenbach and IHzschneider, a hrm of lnstiument- 
makors, to establish a glass factory at Benediktbeurn 
near Munich Here he worked for just over eight 
years, producing glass for more than 5000 achromatic 
objectives He worked in conjunction with Fraun¬ 
hofer, whom he had instructed in the process of glass¬ 
making. Fraunhofer was put in charge of the works 
in 1811, and two years later Guinand returned to Les 
Brenets, where, with his son Aime, he recommenced 
manufacture In 1823 he placed at the disposal of 
the Astronomical Society of London a disk of flint 
glass of in diameter. This was worked and 
mounted by Tulley, a London optician, and its per¬ 
formance called forth unstinted praise from Dolland, 
John Herschel and other members of the Society. 
Guinand died m 1824. In 1828 his son Henri, in 
partnership with G Bontemps and others, introduced 
his processes into France. In 1848 Bontemps entered 
the service of Messrs. Chance Brothers of Birmingham, 
who were thus enabled to compete with the French 
firms, and have since then uninterruptedly continued 
the manufacture of optical glass. 


A Photographic Spectrophotometer for the 
Ultra-violet. —A method of measuring the rotatory 
power of liquids for ultra-violet rays is described by 
Messrs. A* Cotton and R. Descamps m the Comptes 
rendus Acad . Set, Pans , Jan. 4. Light which has 
passed through the polariser, a trough containing 
the liquid and the analyser, along an axis xx, is 
deflected at right angles to this axis by a train of 
prisms. It falls on a photographic film bent into a 
cyclindrical form with xx as the axis of the cylinder, 
forming upon it a series of images of a short slit for 
the different ultra-violet lines of the mercury arc 
lamp employed for illumination. The analyser and 
the train of prisms axe mounted together, so that they 
form a system which can be rotated about the xx 
axis. The light spots move over the photographic 
plate, which registers their intensities for different 
positions of the analyser, making it possible to 
determine the angle at which each of them is ex¬ 
tinguished. * In the instrument as constructed, the 
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first prism of the train also acts as the analyser, 
being made of Iceland spar; the second prism is of 
quartz, and the necessary lenses and the trough walls 
are transparent to ultra-violet rays. 

Black and White Globular Lightning, —In 
the Comptes rendus Acad Set . Pans, Jan 4, M. E< 
Mathias collects accounts of a number of cases where 
non-incandescent bodies were seen to explode, in 
some cases causing injury or death These balls of 
globular lightning were black, white or grey, and in 
the opinion of the author were due to a ball of ordinary 
globular lightning, the incandescence of which was 
hidden by a mantle of cloud or smoke, which in some 
cases clung to the surface of the ball, and m others 
formed a torn mantle around it It is suggested that 
this smoke was due to the actual burning by the 
incandescent mass of organic substances such as 
cellulose In one case, described by Zurche and 
MargolK\ a number of luminous balls, and also grey 
balls, were seen to emerge from a waterspout or 
" tornado " at d’Arsonval (Pas-de-Calais), both kinds 
exploding with a loud detonation, sending out pieces 
of branches which the tornado had torn from the 
trees The clinging mantle sometimes formed is 
ascribed to electrostatic attraction between the 
incandescent centre and the surrounding smoke. 

Deterioration of Aluminium Alloys — From 
time to tune Prof Krnest Wilson has communicated 
to the British Association the results of exposure tests 
made at King's College, London, on a series of light 
aluminium alloys m the l^ondon atmosphere The 
experiments, which have been in progress for twentv- 
four years, are now brought together in a papeT pub¬ 
lished in the Journal of the Institution of Electrical 
Engineers (No 347) Alum 1 dium alone, or alloyed 
with copper or with copper and manganese, shows a 
steady deterioration in electrical conductivity through¬ 
out the period, whilst the alloys containing copper and 
nickel, copper and zinc, or copper, nickel and zinc, 
often show a decided increase in conductivity after 
periods varying from five to ten years. The specimens 
kept in the laboratory for control also exhibit a small 
increase, and thus process may be accelerated in the 
exposed specimens, or possibly the differential cor¬ 
rosion may have the effect of removing some of the 
impurities. The alloys containing copper and nickel 
are remarkable for their permanence, some of them 
being almost as good mechanically as when new. A 
microscopical examination would perhaps throw light 
on the nature of the changes which affect the conduc¬ 
tivity, there being evidently a change of an internal 
kind which is distinct from the diminution of con¬ 
ductivity due to corrosion. 

Conductivities of Hydrogen and Potassium 
Chloride —The Journal of the Chemical Society for 
December contains an account of the electrical con¬ 
ductivities of hydrogen chloride and potassium 
chloride in water and water-acetone mixtures, by 
T K Brownson and F M Cray. The measurements 
were made with great care and the results are of 
importance, since accurate work in the region of non- 
aqueous solvents is not too abundant A minimum 
conductivity (equivalent) with hydrochloric acid was 
found with solvent containing 85 per cent of acetone, 
and a minimum equivalent conductivity of potassium 
chlonde was found with solvent containing 40 per 
cent by volume of water. The Ostwald dilution law 
does not hold fully m any acetone-water mixture 
investigated, but as the acetone content increases it 
gives values more nearly approaching a constant at 
all dilutions. 
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Annual Report cf the Smithsbnian Institution. 


THE annual report of the Secretary of the Smith- 
* soman Institution, which was submitted to 
the recent meeting of the Board of Regents, revealed 
a wide range of activities for the year The scientific 
expeditions in which the Institution took part pene¬ 
trated into many comers of the earth After re¬ 
searches extending over six years, Dr Walcott dis¬ 
covered fossils in the Lycll limestones of the Canadian 
Rockies which fixed the limestones as of Upper 
Cambrian age In China the Institution’s zoological 
collecting expedition under the auspices of Dr W. L. 
Abbott collected 50 boxes of insects, birds, mammals 
and reptiles, in spite of the murderous Bolotsi abori¬ 
gines who infest the Province of Szechwan. Another 
expedition in China, under the direction of Mr. 
C W. Bishop of the Freer Gallery of Art, Smithsonian 
Institution, examined a number of large mounds, 
including two tombs,of the Han Dynasty (206 b.c. 
to a. r> 221) The work brought to light Chinese 
cultural objects dating from prehistoric times to the 
Han period, including stone axes, jade chisels, chariot 
fittings, mirrors 

In Panama and Costa Rica the Smithsonian 
botanical expedition under Mr. Paul C. Standley col¬ 
lected material for a report on the plant life of these 
little-known areas. Mr John L. Baer, Smithsonian 
anthropologist, lost his life while with the Marsh 
expedition in Panama 

The Bureau of American Ethnology, which grew out 
of Smithsonian work begun in 1850 and is still directed 
by the Institution, conducted a number of important 
researches among the American Indians. The abori¬ 
ginal Indian culture is fast disappearing, and every 
effort is made bv the Bureau to secure as much as 
possible of this ancient lore before it is lost for ever. 
The Chief of the Bureau, Dr J Walter Fewkes, 
brought to light some rare copper ornaments while 
excavating mounds near Muscle Shoals, Alabama, 
which will be submerged when the Wilson Dam is 
completed. Dr. Fewkes also directed repair work 
on the tower of the famous " Mummy Cave House ” 
in Arizona, one of the finest examples of primitive 
architecture in the south-west Mr J P, Harrington 
continued his work of excavation of the Burton Mound 
Indian village, Santa Barbara, California. Large 
collections have resulted from his work, and Mr. 
Harrington is preparing for publication a monograph 
on the archaeology of this interesting region. Miss 
Frances Densmore continued her researches in Indian 
music , the original phonograph records by means of 
which she obtained these songs from the Indians are 
preserved by the Bureau 

The year has been a most important one in the 
researches earned on by the Astrophysical Observa¬ 
tory of the Institution Four papers were published 
during the year which summarise the work of the 
Observatory during the past twenty years on the 
sun's radiation and its connexion with weather on 
the earth Experimental forecasts based solely on 
the variations m the solar radiation have been con¬ 
tinued for the City of New York. These are still 
largely experimental, and the staff of the Observa¬ 
tory is now engaged in revising the methods of 
measuring and recording the sun's radiation. The 
observatory station on Mt. Harqua Hala, Arizona, 
has been removed to Table Mountain, California, to 
obtain better atmospheric conditions. 

The National Museum, another outgrowth of 
Smithsonian activities, which the Institution still 
directs, received during the year more than 330,000 
new specimens. Among the most interesting of 
these were a series of slabs from the Grand Canyon 
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containing a splendid series of fossil footprints; casts 
of certain of the famous finds of primitive man; and 
collections of California Indian baskets, insects from 
the late Colonel Thomas L. Casey, and mineral 
specimens, including aximte crystals, from Colonel 
Washington A Roeblittg. The Fukushima Com¬ 
pany of New York has loaned for exhibition to the 
Museum a crystal ball weighing 110 pounds and 
measuring 13 J inches in diameter, which is said to be 
the largest of its kind known. 

The attendance at the National Zoological Park 
again exceeded all previous records, the total reach¬ 
ing 2,518,265 Mr Victor j. Evans made the out¬ 
standing gift of the year m a young male chimpanzee. 

The report also directs attention to the urgent 
need of a suitable building to house the National 
Gallery of Art, which is now crowded in the National 
Museum to the detriment of the art and museum 
exhibitions. Congress has already provided a site 
in the Smithsonian park for a building, and through 
private subscription 10,000 dollars has been obtained 
lor the preparation of preliminary plans. 

The International Exchange Service, created by 
Secretary Joseph Henry, for the interchange of 
scientific and governmental documents with foreign 
nations and learned societies, handled during the 
year a total of 468,731 packages. A total of 2325 
boxes of publications were sent to 64 foreign countries. 

Owing to financial difficulties encountered by all 
international enterprises since the War, the Inter¬ 
national Catalogue of Scientific Literature, of which 
the Smithsonian administers the United States 
Regional Bureau, has not yet resumed publication 
of the seventeen annual volumes formerly published. 
Smithsonian publications reached a total of 155 
volumes and pamphlets for the year Of these the 
Institution proper published 68 items The total of 
copies distributed reached 171,865 

In discussing his annual report, Dr. Walcott directed 
attention to the fact that the past year has marked 
a crisis in the financial affairs of the Institution. He 
pointed out the disparity between the extent and 
magnitude of the research and publishing activities 
of the Smithsonian Institution and its annual income 
of 65,000 dollars Only 6000 dollars of this sum has 
been available for research and explorations, and the 
Institution has only been able to carry on the quantity 
of work done through the generosity of private 
individuals In spite of this generosity, the In¬ 
stitution's publications have been reduced to a third 
of what they were before the War, and some series, 
such as the “ Contributions to Knowledge," have been 
suspended altogether. Furthermore, tne Institution 
has been unable to embark upon the larger projects 
in fundamental research which have been typical of 
its past history 

For these reasons the Institution has determined 
on several steps to increase its resources, One of 
these is to issue a series of popular scientific books to 
be known as the Smithsonian Scientific Senes, similar 
in plan to the Chronicles of America series, issued by 
the Yale University Press. Another plan has been 
recently announced to the public in the nature of an 
appeal for an addition of 10,000,000 dollars to tha 
Smithsonian’s endowment. The decision to ga before 
the American people has been made because of the 
fruitfulness of the original bequest of the Englishman* 
James Smithson, who founded the Smithsonian, 
because of the Institution's position as the pioneer of 
American research, because of the national scope of 
its activities and the national character of the benefits 
it confers in “ the increase and diffusion of knowledge/' 
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Research at the University of Sydney. 


"PHE various centres engaged m productive 
1 scientific work are continually confronted with 
the problem of how best to bring the results to the 
notice of their colleagues In chemical circles there 
seems to be a great effort made to confine publication, 
in the main, to certain well-known journals, to which 
all chemists will then naturally turn So long as 
other channels exist for the chemical " cubist ” to 
express himself in the possibility that he may be the 
conservative leader of the chemical theorists of the 
next generation, this is possibly a practical solution, 
at any rate for the countries where science is now 
well established 

Overseas universities and research centres frequently 
adopt the plan of issuing the work of their members, 
either as reprints from journals, or in local publica¬ 
tions, and circulating this to other centres throughout 
the world with the view of receiving other publications 
in exchange Such exchanges are probably growing 
in favour as a method of building up a library The 
University of Sydney began thus to issue reprints in 
1894. anc l m x 922 it much enlarged the scope of the 
scheme, deciding to issue these repnnts in various 
sections dealing with different subjects A number 
of these volumes has recently reached us, and though 
we cannot attempt a complete survey of their con¬ 
tents, we are glad to direct attention to a few of the 
valuable papers m them 

Scries 6 is devoted to geological and geographical 
papers and vol i includes twenty memoirs, by 
members of the staff and scholars of the University, 
mostly on the geology of New South Wales The 
paper of most general interest is the lecture by 
Sir Edgeworth David on the antiquity of man in 
Australia, with special reference to the Tasmanians 
He adopts the view that the Australians and Tas¬ 
manians come from different stocks, and in reference 
to the TaJgai skull quotes Sir Arthur Keith's view 
that it is Tasmanian in affinity, though that view is 
not expressed in Sir Arthur Keith’s last discussion 
of this skull. Prof Griffith Taylor's presidential 
address to the Geographical and Historical section 
of the Australasian Association discusses the bearings 
of Australian geography on national problems, and 
adopts the conclusion that owing to the ethnologic 
superiority of the Chinese to the European, their 
entry and intermarriage with the Australians would 
improve the stock Prof. Benson discusses the 
correlation of the Australian Carboniferous with the 
European, and remarks that the Burmdi Series has 
some Vis6an affinities. Prof. L. A. Cotton describes 
the Kurrajong earthquake of August 1919 Mr. 
W, R, Browne, in addition to a paper on igneous rocks 
in South Australia, gives a valuable account of the 
petrology of the country around the Broken Hill 
mining field, G. D. Osborne and W. R. Browne 
describe a beautiful glacially striated pavement of 
Carboniferous age in New South Wales 

The first volume of Senes 9 (Medical Sciences— 
Non-cknical) of the "Sydney University Reprints" 
consists of a number of papers most of which have 
appeared in vanous publications such as the Journal 
of Anatomy, the Australian Medical Journal , and the 
like, One, dealing with the diet of the Australians, 
by Dr. H. S. Halcro Wardlaw, is an official publication 
of tile New South Wales Board of Trade. Dr. 
Wardlaw has also reprinted here a valuable paper 
on tiie energy consumption of Australian students. 
Among these contributions to science by members of 
titt University of Sydney, which range in date from 
, to 1924, we welcome several by the late Dr. 
J, %, Hunter, whose premature death has been a 
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great loss to science , these include a study of & 
Neanderthoid Australian skull, written in conjunction 
with Mr A St N Burkitt, and a further contribution 
to the controversy on the relation of the Piltdown 
jaw and cranium, m which he reviewed Dr Hrdlifika’s 
conclusions, which were largely based upon a study 
of the teeth, and gave a brief forecast of the results 
of the reconstruction at which he and Elliot Smith 
had arrived m their joint study of the cranium 
The paper on the Neanderthoid Australian skull 
mentioned above is worthy of special attention, as it 
is not so well known as it deserves. The skull was 
that of a female and showed a remarkable com¬ 
bination of primitive character in the cranium, 
combined with more delicate characters in the facial 
region, which was both orthognathic and leptorrhme. 
It had an enormous development of the supracihary 
ridges, and glabella, a well-developed bregmatic 
eminence, and a marked development of the torus 
occipitalis Added to these primitive features was 
an extremely low sloping forehead, while the maximum 
occipital point coincided with the mion Certain 
features showed a resemblance to Pithecanthropus 
Vol. 1 of Senes 12 (Social Science—Economics, 
Education, History, Philosophy, and Psychology) 
contains ten repnnts, all short, varying from three to 
twenty-four pages, but there is no shame in brevity 
and these scholarly little articles are a valuable 
contribution to general philosophic and psychological 
knowledge Among so many varied papers it is 
difficult to make a selection for special note Some 
of the articles are more descriptive, others more 
constructive, and high in the first category comes 
Prof E E Anderson’s stimulating account of " The 
Present Religious Situation '—a careful consideration 
of the nature of religious development Sir John 
Macpherson’s analysis of " The Influences which 
cause Fluctuations in the Production of Insanity” 
shows the enormous complexity of the subject, and 
the need for careful scrutiny of seemingly accurate 
statistics, and Prof B Muscio shows his characteristic 
originality and freedom from scholastic bias m his 
thoughtful contribution on " The Meaning of Philo¬ 
sophy " These repnnts bear the same relation to 
the usual scientific treatise that a magazine of short 
stones bears to a novel, and, like a magazine, the 
volume is pleasantly readable 

Vol 1 of Senes 13 consists of twenty-three papers 
published m vanous journals during the years 1920- 
1924 by workers m the Department of Zoology of 
the University of Sydney The series includes the 
late Prof. W A Haswell’s last two papers—on 
Astacocroton — a new type of acarid parasitic on 
the gills of crayfishes, and on the structure of the 
proboscis of the sylhd worms, and two papers by 
Prof L Harrison on the breeding habits and the 
pigmentation of the eggs of some Australian frogs 
Mr. E A. Briggs, lecturer in zoology, contributes 
two papers, one of which describes in detail a new 
species of crawling medusa, and Miss E. E. Chase, 
demonstrator, gives an account of a new avian 
trematode. The two Macleay fellows of the Lmnean 
Society of New South Wales, 'Miss M Henry and Miss 
V. Irwin-Smith, are responsible for the remaining 
papers Four by Miss Henry are contributions to a 
monograph of the fresh-water Entomostraca of New 
South Wales, and those by Miss Irwin-Smith are 
accounts of nematode worms, especially from lizards, 
and of the life-history of brachycerous Diptera. The 
Department of Zoology in Sydney has from its in¬ 
stitution played a worthy part m scientific research, 
and the volume affords good evidence that no 
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was lost after the conclusion of the War in resuming 
investigations. 

Vol 1 of Series 2 contains botanical papers pub¬ 
lished between 1921 and 1924 To the botanists in 
a new country falls the duty of widening our horizon 
as to botanical conditions, and these papers are 
valuable examples of such literature They include 
ecological studies of Australian vegetation by 
Marjorie I Collins, of mangrove and salt marsh 
vegetation and and and semi-arid regions , studies 
of Australian parasitic flowenng plants, and of 
Australian examples of symbiosis (mycorhiza and 
root-nodules) by J, M'Luckie, also notes upon the 
life-history and structure of Australian Phanerogams 
and ferns by Prof Lawson, P Brough, and Jessie 
Steele. M M. Williams has a brief note upon 
interesting brown seaweeds, including the one 
arent parasite m the group, Notheia anomala. 
eries 11 covers mathematics, physics, and as¬ 
tronomy, and vol 1 contains seven papers dealing 
mainly with physical questions They show that 
the University is not restricting its research work to 
the industrial problems which arise in the colony, 
but is taking its part m the solution of scientific 
questions the interest of which is world wide Mr E H. 
Booth deals with the 10ns produced m air which has 
bubbled through water, a process which bears on 
the problem of how the earth maintains its negative 
charge I)r G Barker .shows that the vapour 
arising from a boiling solution has a temperature 
higher than that from the pure solvent boiling under 
the same conditions. Prof Carslaw solves a problem 
on the cooling of a sphere with a core ana shows 
that in the Mathematical Tripos of 1904 the can¬ 
didates were asked to prove something which was 


untrue, while a paper by the late Prof. Pollock 
gives an interesting account of the physics of the 
stethoscope 

Vol 1 of Series 3 is a collection of papers published 
in the various chemical journals by workers in the 
chemistry departments of the University. These 
show that research work is being actively prosecuted. 
Physical chemistry measurements include those of 
the molecular solution volumes of various organic 
substances in ethyl alcohol, which show that several 
of the solutes are associated in the liquid state , the 
development of the miscibility tests for eucalyptus 
oils in which the oils are added to methyl alcohol- 
water mixtures and the critical solution temperatures 
determined ; the decrease m the values of the 
reaction constant in the decomposition of hydrogen 
peroxide by colloidal platinum when different con¬ 
centrations of protective colloids are added, and 
the action of soaps as protective colloids for gold 
hydrosols, m which it is shown that although the 
stabilisation is very pronounced the coagulating 
influence of the sodium ion of the lower soaps begins 
to outweigh the protective action A number of 
the reprints deal with organic chemistry . the 
preparation of organic compounds of arsenic of the 
type R 1 K 2 R 3 As, RAsL where R^j, etc., indicate 
similar or dissimilar alkyl or aryl groups ; studies 
in the formation of ring compounds by condensation 
of aromatic amines and diketoncs, etc ; researches 
on the phellandrenes and a number of contributions 
to the chemistry of pipentone In addition, in¬ 
vestigations have been carried out on the active 
principle of trees of the kind to which belong the 
dreaded “ordeal" or "doom tree" of the African 
pygmies 



Voltaire and Medicine. 


I N the second part 1 of his paper on " Voltaire and 
Medicine," read before the Section of the History 
of Medicine of the Royal Society of Medicine on 
December 16, the president, Dr J D Rolleston, gave 
some account of Voltaire's allusions to anatomy 
and physiology, Ins advocacy of inoculation against 
small-pox, and his interest in the history and ravages 
of syphilis, a knowledge of which he had derived 
from Astruc's work on venereal diseases He 
also referred to the attention paid by Voltaire to 
other matters connected with public health, his 
acquaintance with medical jurisprudence and par¬ 
ticularly his sceptical attitude toward historical cases 
of poisoning, in many of which he showed that death 
was more probably due to some acute infection, and 
his remarks on various diseases of social importance, 
such as mental disorders, convulsive hysteria at the 
tombs of saints and ecclesiastics, alcoholism and the 
King's evil. 

Several passages m his works show that Voltaire 
had paid some attention to anatomy He commences 
Ins article on " Man " in the " Dictionnaire Philo* 
sophique ” by saying that in order to learn the 
physical aspects of the human race, one must study 
works of anatomy or the article of M. Venel in the 
" Dictionnaire EncyclopGdique," or rather follow a 
course of anatomy In his article on " Anatomy " 
in the same work, he remarks that " Ancient anatomy 
bears to modern anatomy the same relation that the 
rough geographical charts of the sixteenth century 
do to the topographical maps of to-day," In the 
M Histoire du Docteur Akakia " Maupertuis is con¬ 
demned for his advice to neglect anatomy. Voltaire, 
However, fully realised that much was yet learned 

1 See Nature, December 19, 1933, p. 919, 
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in human anatomy In Chap 35, entitled " Incerti¬ 
tudes en Anatomie " of the essay " Des singularity 
de la nature," he exclaims, " In spite of all the help 
that the microscope has given anatomy, and in 
spite of the great discoveries of so many skilful 
surgeons and physicians, what interminable dis¬ 
cussions have arisen, and in what uncertainty we 
still remain I " 

Although physiology was still in its infancy in the 
eighteenth century, Voltaire seems to have been well 
abreast of the knowledge of his time In the " Dic- 
tionnaire Philosophique " he alludes to the uncer¬ 
tainties current in connexion with circulation, diges* 
tion, generation, and muscular tonicity, and refers to 
the pioneer work of Borelli, Keil and Jurin in cardiac 
physiology. He exposes the errors of Descartes re¬ 
garding digestion and circulation, and heaps ridicule 
on the casuist Sanchez and the philosopher Maupertuis 
for their extraordinary views on generation and 
embryology. 

Voltaire's interest in public health was shown not 
only by his desire to control small-pox by inoculation, 
and syphilis by a league of nations to combat the 
disease—a project not realised until the formation of 
the Union intemationale centre le pdril v£n£rien in 
1923—but also by his allusion to other epidemic 
diseases, especially plague and malaria, and his con¬ 
demnation of the insanitary condition of the Paris 
hospitals, m which overcrowding and cross infection 
were rife. He also showed his concern for public 
health in his references to the abuses connected with 
the administration of military hospitals, the con¬ 
gested state of liie Paris cemeteries and the practice 
of burial in churches, as well as by his proposal to 
found maternity hospitals for unmarried women. 
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University and Educational Intelligence. 

Cambridge,— Plans have been prepared for the 
proposed building which is to house the Departments 
of Pathology and Animal Pathology, These are 
now exhibited. It is laid down that the total cost 
of designing, building, maintaining, and equipping 
the structure shall not exceed the sum of 115,000/,, 
which is being provided by the Rockefeller Trustees 
(100,000/.) and the Development Commissioners 
(15,000/.) The proposed site is in the south-west 
corner of the area purchased from Downing College 
for the erection of the science schools. 

Durham. —-The Council of Armstrong College, 
Newcastle-on-Tyne, conferred the honorary title of 
reader in Genetic on Dr J W. H. Harrison, lecturer 
in zoology 

Mr J. F Duff has been appointed lecturer in educa¬ 
tion in succession to Mr W. O Brigstocke, who has 
received a similar appointment m the University of 
Liverpool. Dr. T Ireaalo has been appointed lecturer 
in chemistry, in succession to Dr, V. G Jolly, who 
has gone to an industrial post. Dr, Iredale is an 
Australian, and a graduate of the Universities of 
Sydney and London Since 1921, when he first came 
to England, he has been carrying out research and 
demonstrating in chemistry m University College, 
London 

Edinburgh —Intimation has been received that 
His Majesty m Council has approved of Ordinance 
No. 142, Edinburgh No 47 (Foundation of the 
Abercromby chair of archaeology) 

At a meeting on January 25, the Court agreed to 
take steps to commemorate m a suitable manner the 
two-hundredth anniversary of the institution of the 
Faculty of Medicine of the University, which will 
occur in the course of the present year 

Dr. and Mrs Inglis Clark have presented to the 
Department of Chemistry a valuable quartz, spectro¬ 
graph and appurtenances in memory of their son 
Charles Inglis Clark, B Sc , of the University of 
Edinburgh, who was killed in the War 


held in the Refectory and was organised by the 
Association of University Teachers The president, 
Prof. W. M. Calder, welcomed Mr Moberly in a happy 
and informal speech, and the Vice-Chancellor elect 
in reply spoke of his pleasure at the reception he had 
received. 

This function brought home to members of the 
University the fact that in a few short months Sir " 
Henry Miers will be leaving, and the Faculty of 
Science will see his departure with great regret. 
The Science Departments are grateful to him as 
professor of crystallography for the active and in¬ 
valuable department which he created. He has 
stimulated great interest in his subject, and graduate 
students have attended his lectures and laboratory 
with enthusiasm. The Departments of Physics, 
Chemistry, and Metallurgy owe much to his work, 
and it is hoped that it will be found possible to 
continue the department in some form. 

Losses from death have been unusually heavy. 
Mr. James Grant, Dr. Edmund Knecht and Prof 
William Myers of the Faculty of Technology, and 
Mr. C B Dewhurst, Clifton lecturer in engineering, 
all passed away last term, to the great sorrow of the 
University, 

Dr. Henry Stephen, lecturer in chemistry, is 
leaving to take up the post of professor of organic 
chemistry at the University of the Witwatersrand, 
Johannesburg Dr G N Burkhardt has been 
appointed lecturer in chemistry 

Prof F E Weiss, Harrison professor of botany in 
the University, has been elected an honorary member 
of the Botanical Society of Geneva. 


Applications are invited by the Battersea Poly¬ 
technic for Tate and Morgan scholarships in engineer¬ 
ing, science, domestic science, hygiene, and art for 
the session 1926 27 The scholarships vary in value 
from 20/ to 50/ per annum with free tuition, and 
are tenable for two or three years The latest day 
of entry is April 17 next Full particulars are 
obtainable from the Principal 


London —The following doctorates have been 
conferred D Sc (Botany), on Miss V, M. Grubb 
(Bedford and Westfield Colleges) for a thesis entitled 
" The Spennatia of the Flondeae " ; D Sc (Chemistry) 
on Mr. E de B Barnett (University College) for a 
thesis entitled " Action of Nitrogen Dioxide on 
Anthracene Derivatives and the Bearing on the 
Mechanism of Nuclear Substitution ” , D Sc . 
{Chemistry), on Mr, H. Phillips (Battersea Polytechnic) 
for a thesis entitled " The Optical Properties of 
tt-Alkyl j^-Toluenesulphinates ” , D.Sc. (Physics), on 
Mr. E, P Metcalfe (University College) for a thesis 
entitled " (1) On the Selective Absorption of Light 
by Luminous Gases and certain Consequences result¬ 
ing therefrom, and (2) On Ionisation in various 
Gases ’* ; D.Sc, (Psychology ), on Mr. E. H. Magson 
(University College) for a thesis entitled 11 How we 
Judge Intelligence M ; D.Sc (Cytology), on Mr R J. 
Ludford for a thesis entitled “ Studies in Normal 
and Pathological Cytology/' and other papers. 

Applications are invited for the Graham scholarship 
m pathology, value 300/. per year and tenable for two 
years. The latest date for the receipt of applications 
is February 28. Particulars can be obtained from the 
Academic Registrar, South Kensington, S.W.7. 

Manchester. —On January 20 Mr. W. H. Moberly, 
the Vice-Chancellor elect, was entertained at dinner 
by the teaching staff. More than a hundred members 
from |^H Faculties attended the dinner, which was 
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At the present time seventeen Ramsay Memorial 
Fellowships in chemical science are being held m the 
universities and colleges of the United Kingdom. 
The list of awards for the present session, with the 
institution selected by the fellow for Ins research, is 
as follows . British Fellowships, Mr George A Elliott 
(University College, London), Dr H Raymond Ing 
(Oxford), Dr S W Saunders (University College, 
London) , Glasgow Fellowships, Mr James D. Fulton 
(since resigned), Mr T Coriett Mitchell (Cambridge) , 
Canadian Fellowship, Dr Donald McKay Mornson 
(Cambridge) , Danish Fellowship, Mr Kai J Pedersen 
(Bristol) . Dutch Fellowship , Mr W G Burgers 
(Royal Institution, London) , French Felloivship , 
M Marcel Mathieu (Royal Institution, London) , 
Greek Fellowship , Dr. N. Ekonomopoulos (University 
College, London) , Italian Fellowship, Dr. Paolo 
Misciattelli (Oxford) , Japanese Fellowship , Dr Seisi 
Takagi (University College, London) ; Norwegian 
Fellowship , Mr. Leif Lindemann, 1924-25 (Sheffield), 
Mr. Karl Sandved (Imperial College of Science and 
Technology, London) , Spanish Fellowship , Senor 
Fernando Calvet (Oxford) , Swedish Fellowship , Mr. 
Erik Rudberg, 1924-25 (King's College, London), 
Mr, Gunnar Hagg (commencement of work deferred 
until October 1926) ; Swiss Fellowship (vacant during 
1925-26). The total value of the annual amount of 
the fellowships that is awarded is approximately 
4600/,, of which about 310 ol. is provided by grants 
from dominion and foreign sources. 
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Contemporary Birthdays. 

February i, 1843. Sir John Isaac Thomycroft, F.R.S. 

February 5, 1866. Sir Arthur Keith, F.R.S. 

February 6, i860, Sir Archibald Denny, Bart., 
M Inst.C.E 

February 6, 1835. Rev Thomas R. R. Slabbing, 

F.R.S. 

February 6, 1852 Dr. Cotiwy Lloyd Morgan, F,R S. 

February 7, 1877. Prof Godfrey H. Hardy, F.R S, 

February 7, 1840. General Sir Charles Warren, 
GC.MG.FRS 

February 8, 1868. Lord Rothschild, F R,S. 

February 8, 1872. Sir Max Muspratt, Bart., 

M Inst C E 

February 9, i860. Sir Hugh Reid, Bart, M.Inst C E. 

February 9, 1871. Prof Edward C C. Baly, C.B E , 
F.R S _ 

Sir John I I hornycroft, naval architect and 
engineer, son of Thomas and Mary Thornycroft, both 
of whom were sculptors, was born at Rome He 
was educated at a private school and at the University 
of Glasgow, coming there under the guidance of Sir 
William Thomson (Lord Kelvin) and Prof. Rankme 
Setting up in business he founded the world-known 
firm established at Chiswick Early in his career 
he designed and built the steam launch Nautilus, 
which proved a complete success The Lightning , 
the first torpedo boat for the British Navy, was 
built at Chiswick, it was a pioneer in the design 
and construction of high-speed craft Sir John also 
founded the extensive motor works located at 
Basingstoke Here large numbers of motor lornes 
were constructed for war service, as well as high¬ 
speed motor boats 

Sir Arthur Keith, Hunterian professor in the 
Royal College of Surgeons, was born at Old Machar, 
Aberdeen He was educated at Aberdeen, University 
College, London, and Leipzig. Author of many 
illuminating and critical contributions to anthro¬ 
pology, he was president of the Royal Anthropological 
Institute, 1912-14 A lecturer of distinction, Sir 
Arthur gave a noteworthy discourse before the Royal 
Society of Medicine m November last, on "The 
Nature of Man's Structural Imperfections " 

Sir Archibald Denny, shipbuilder and marine 
engineer, of the firm of Messrs. William Denny, Bros., 
Ltd , Dumbarton, was educated, in the first instance 
at Dumbarton Academy, afterwards in Switzerland, 
later entering the Royal Naval College, Greenwich. 
It may be recalled that in 1877 the British Admiralty 
sanctioned the admission of one young constructive 
officer of the Imperial Japanese Navy as a student of 
naval architecture for two years at the Greenwich 
College In 1879 a student of marine engineering was 
similarly sanctioned. Denny was at the College in 18 79 
with the first of these students—one Miyabara, who 
afterwards became an Admiral. 

Rev. Thomas R R. Stebbing, the distinguished 
zoologist, who celebrates his ninety-first birthday 
this week, and to whom we proffer our heartiest 
congratulations, is a Londoner, the fourth son of the 
Rev. Dr Henry Stebbmg, FRS., who was acting 
editor of the Athenaum for many years after its 
foundation in 1828, Thomas Stebbing was educated 
at King's College School, London, and the University 
of Oxford He was a tutor of Worcester College, 
Oxford, 1865-67, becoming an honorary fellow in 
1908 Mr Stcbbing's zoological work has been 
concerned principally with the Crustacea, He carried 
to completion a monumental report upon the Amphi- 
poda of the Challenger Expedition. 
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Dr. Llovd Morgan, emeritus professor of pay- 
chology in the University of Bristol, was bom in 
London. Educated at the Royal Grammar School, 
Guildford, he passed into the Royal College of 
Science, London For a number of years he was a 
science lecturer in an institution in South Africa, 
returning in 1884 to take up the professorship of 
zoology and geology in University College, Bristol. 
Many interesting studies in biology and psychology 
have proceeded from his facile pen. 

Prof G. H. Hardy is Savilian professor of geo¬ 
metry in the University of Oxford (since 1919) 
Educated at Winchester, he graduated at Trinity 
College, Cambridge. He was Cayley Lecturer in the 
University, 1914-19 Prof. Hardy's recently delivered 
address as retiring president of the Mathematical 
Association, with its plea for the abolition of the 
Mathematical Tripos, has attracted considerable 
attention He is a Royal medallist of the Royal 
Society. 

General Sir Charles Warren celebrates his 
eighty-sixth birthday on Sunday, and we tender 
our very hearty congratulations Educated at 
Cheltenham College, he passed into Sandhurst and 
Woolwich, entering the Royal Engineers in 1857. 
From 1867 to 1870 he conducted a series of excava¬ 
tions in Palestine, chiefly round the walls of the 
enclosure of the Temple of Jerusalem. The results 
of these early archaeological studies were detailed in 
“ Underground Jerusalem " (1876) , " The Temple 
of the Tomb " (1880) , and, in conjunction with 
Capt Conder, “Jerusalem” (1884). Special Com¬ 
missioner to settle the boundary of the Orange Free 
State (1876), he was deputed, in the following year, 
to arrange the land question which affected West 
Griqualand, Returning to England in 1880 he 
became instructor of surveying at Chatham. Sir 
Charles Warren's active military services are, of 
course, well known. They refer to Zululand, 
Bechuanaland, and Suakim. 

Lord Rothschild has been for many years a 
trustee of the British Museum Born in London, 
he was educated at Bonn and Magdalene College, 
Cambridge. Author of numerous works in zoology. 
Lord Rothschild has brought together large and 
valuable collections, which receive ample display and 
elucidation in his beautiful museum at Tnng, 

Sir Max Muspratt is well known in fields of 
industrial chemistry. Bom at Liverpool, he was 
educated at Hemel Hempstead, Clifton College, and 
abroad. He entered the works of the United Alkali 
Co in 1895, of which combine he has been successively 
director and chairman. Vice-president of the Federa¬ 
tion of British Industries, he is chairman of the 
Association of British Chemical Manufacturers. Sir 
Max was Lord Mayor of Liverpool in 1917. 

Sir Hugh Reid was born at Manchester. He was 
educated at the City High School, and graduated at the 
University of Glasgow. Managing Director of the North 
British Locomotive Co., Ltd., he is joint inventor of 
the Reid-Ramsay steam turbine electric locomotive. 
During the War he wras a member of the Glasgow 
and West of Scotland Munitions Committee of 
Management In 1917 he received the freedorfi of 
the City of Glasgow. 

Prof. Edward C. C. Baly was educated at 
Templegrove School, Aldenham, and University 
College, London. From X90S until 1910, he was 
assistant professor of chemistry and lecturer ■, in 
spectroscopy at University College, leaving to beeome 
Grant professor of inorganic chemistry m the Uni¬ 
versity of Liverpool. * 
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Societies end Academies. 

London. 

Royal Society, January 28.—-A. C. Seward • The 


visited, and, more fully, with the plants collected on 
the coasts of the Nflgssuak Peninsula and on the 
south-east coast of Disko Island. The fossils obtained 
include many species previously described by Heer. 
The Cretaceous plants are regarded as a single flora; 
Heer’s threefold division (Kome, Atane, and Patoot 
series) is not accepted. Several species of ferns and 
gymnosperms, generally characteristic of the oldest 
Cretaceous floras and closely allied to Jurassic types, 
are found associated with representatives of Angio- 
aperms that are strikingly modem The Greenland 
Cretaceous flora seems to be Weal den-Cenomanian 
in age It is considered that several deciduous 
dicotyledons were evolved in Arctic regions, where, 
in Cretaceous days as now, a short summer with 
continuous sunshine alternated with a long period 
of semi-darkness. From their Arctic home the 
flowering plants spread to the south.—W. L. Balls and 
H. A. Hancock: Measurements of the reversing 
spiral in cotton hairs The spirals in the cell wail 
of cotton hairs may be dexter or sinister, and their 
reversals are apparently predetermined during growth 
m length. Genetic and ordinary environmental 
influences do not affect the statistical peculiarities 
of the reversals. The final adult length of the hair 
and the time taken m reaching that length do affect 
the reversal distribution. Nearly all the seed hairs 
of Gossypium begin to grow on a simstral spiral. 
The angle of the helix varies around two modal 
values, but local variations are quite unaffected by 
inversion from dexter to sinister.—R H Burne : A 
contribution to the anatomy of the ductless glands 
and the lymphatic system of the angler fish (Lophtus 
Piscatonus) The thymus body lies free 'beneath 
the mucous membrane of the pharynx, connected 
with the branchial cavity by a tube. This tube is 
not a duct, but more nearly resembles the crypts 
characteristic of the mammalian tonsil. The thyroid 
body is occupied by a large lymph sinus, into which 
lymph passes through valvcd openings from ventral 
and branchial lymphatics, ana from which it is 
conveyed to the heart by the inferior jugular Dis¬ 
tributed to the mucous membrane of mouth and 
pharynx, and to the skin of the forepart of the body, 
is a system of *\fme ” vessels, similar in structure to 
small arteries. These vessels are not part cf the 
blood vascular system, but connect by their terminal 
branches with the ordinary lymphatics. They are prob¬ 
ably an afferent system of lymphatics.—L Gordon: 
The development of the calcareous test of Echinus 
milians , All elements of the permanent skeleton 
which are laid down in the larva are traced back to 
a single spherical granule. This granule, with two 
exceptions, becomes a triradi&te spicule even in the 
formation of a tetraradiate spine. The exceptions 
are in the development of ( a ) the base of a typical 
echinoid spine where it becomes hexagonal (a modifica¬ 
tion of the triradiate symmetry), and (b) the com¬ 
ponent parts of a tooth. The development of the 
tetraradiate spine, the simple and* the compound 
tube-feet discs, and the blade of a pedicellaria is new. 
The large buccal plates arise interradially, and there 
am two nets of buocal tube-feet— («) five primary 
ones with simple discs; (6) flve secondary ones with 
compound, discs, which are at first ordinary ambulatory 
t»b£feet< —F. G. Gregory and L. Batten ; A critical 
study of experimental data on the effect 
df pollute Electric currents on the growth rate of 
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the coleoptile of barley. A statistical analysis has 
been made of the data on which results described by 
Blackman, Legg, and Gregory for the effect of electrifi¬ 
cation on the growth of the coleoptiles of barley are 
based. Corrected data for the controls and four 
electrified sets show positive results, and, taken 
together, provide markedly significant evidence of 
the physiological effect of the discharge.—H. M. 
Fox: Chlorocruorin : a pigment allied to haemo¬ 
globin. Chlorooruorin is a polychaete blood pigment. 
It is red in concentrated, green in dilute, solution. 
It exists in oxidised and reduced forms, having/ 
spectra analogous to oxy- and reduced haemoglobin. 
The oxygen affinity is less than that of haemoglobin. 
Specific chlorocruonns differ in oxygen affinities; 
some are unsaturated at atmospheric pressure. 
Whereas haemoglobin and a number of related 
pigments all contain the same haematin nucleus, 
chlorocruonn has a different haematin. 

Geological Society, January 6.—W. N Edwards : 
Fossil plants from the Nubian sandstone of Eastern 
Darfur The plant-remains described were found by 
Mr, G V Colchester at Tebel Dirra, 75 kilometres 
east of El Fasher, m Darfur. They occur in highly 
silicified quartzitic sandstone, belonging to the 
Nubian Sandstone, and are the first fossils to be 
found in that formation in Darfur. The species 
identified, which probably grew in dune conditions, 
are Weichscha reticulata (Stokes and Webb), Frene- 
lopsis hoheneggen (Ettingshausen), DadoxyIon agyptia- 
cum Unger, and indeterminable fern-fragments. The 
beds in which they occur are thus assigned to the 
Lower Cretaceous, or possibly to the base of the 
Upper Cretaceous —Vincent G Glenday and John 
Parkinson The geology of the Suk Hills (Kenya 
Colony) The Suk Hills lie in the northern part of 
Kenya Colony, midway between Mount Elgon and 
the southern half of Lake Rudolf Sekerr, their 
highest point, reaches an elevation of nearly 11,000 
feet. With insignificant exceptions, the rocks are 
of Eozoic age, and fall into two groups a senes of 
completely metamorphosed sediments, probably in¬ 
cluding ashes, and microclin e-ortho gneisses. The 
former group so closely resembles the Turoka series 
from the border of Tanganyika Territory that they 
cannot be separated, the whole being contemporaneous 
in general terms. The second group seems to be 
intrusive into the first. 


Academy of Sciences, December 7.—A. Lacroix and 
Const. A Kt6nas : The modern lavas of Fouqud 
Kameni (Santonn). A companson of the complete 
analyses of lavas of different dates (1925, 1869, 1866, 
1846) shows that the composition has remained 
almost unchanged.—Andr6 Blondel: The mechanics 
of the resonance of torsion of crank shafts.—M. 
Karaerlingh Onnes was elected a foreign associate m 
succession to the late Sir Archibald Geikie, and R. A. 
Millikan was elected correspondent for the section 
of physics in succession to the late Sir James Dewar.— 
— de Siguier: The divisors of the finite direct Abelian 
products,—* — Fatou : A property of oertain multi¬ 
form analytical functions.—Armand de Gramont: A 

S recisioa inverter permitting no articulated system.— 
L Chambaud ; The theory of thick circular arches.— 
D. Riabouchinsky ; Some cases of irrotational move¬ 
ments in three dimensions.-—Thomas Martin Lowry 
and Bawa Kartar Singh: The rotatory dispersion 
of nicotine. The results are given for thrfce specimens 
of nicotine for 27 wave-lengths. The dispersion of 
nicotine was found to be simple,-r*$eaa 4 axhaudy: 
The dehydration of aqueous alcohol by fractional 
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distillation in the presence of benzene.— A. Boutaric 
and Mine. Y* Maniere : The influence of the hydrogen 
ion concentration on the velocity of flocculation of 
some negative colloids.—P. Vaillant : The influence 
of an electrostatic charge on the superficial con¬ 
ductivity of a plate of rock salt.—P. Lebeau and A. 
Damiens : An easy method for the preparation of 
fluorine. As electrolyte the compound KF 3HF, 
melting at 56° C., is used. This is placed in a copper 
or nickel vessel, forming the negative electrode, the 
positive electrode being a nickel rod 8 mm. in dia- 
meter —Marcel Godchot and Pierre Bedos Mono- 
chlor-ometkylcyclohexanone.—I. Pouget and D. 
Chouchak * The radioactivity of the mineral waters 
of Hammam Meskoutine (Algeria).— N. A Critikos : 
The seismic phenomena produced before and after 
the eruption of the volcano of Santonn —M Bridel 
and C. Charaux : The ferment extracted from the 
seeds of various species of Rkamnus or rhamno- 
diastase Details are given for preparing this 
ferment from the seeds of Rhamnus uttks. It is of 
interest in that it produces a partial hydrolysis of 
glucosides, some of the glucoses remaining combined 
m the form of complex glucides.—Mme. H. Gauthier- 
Liftyre : Some observations on the algae of Algeria 
in their relations with the pH —L Plantefol • The 
forms of growth of Hypnum triquetrum .—Raymond 
Jacquot and Andr£ Mayer ; The equilibrium of the 
cellular constituents and the intensity of the oxida¬ 
tions of the cell. Imbibition and oxidations. The 
*case of seeds—Ren 4 Hazard and L. J. Mercier : The 
action of the base tropine (tropanol) on the circula¬ 
tion —P. Reiss * The development of the interior 
pH of the egg of the sea-urchin during fecundation 
and division —Jules Wolff and Lucien Grandchamp : 
Some observations on the oxidisability of the iron 
contained in wme. The ferrous salts normally 
present m wme may be rapidly transformed into 
feme salts under the influence of an oxydase, thus 
causing the phenomenon of casse. — L. C. MaiUard 
and H Wunschendorff : The formation of complexes 
between proteins and the hydrates of trivalent 
metals. The method of removing albumen by 
alums.—L. Fournier and P. Mollaret . The double 
hyposulphite of gold and sodium in the treatment of 
syphilis. The antisyphihtic action of this double 
salt is fairly energetic in large doses, but the general 
reactions and frequent skin troubles produced by 
the treatment present a senous obstacle to the use 
of this product m the treatment of human syphilis — 
Stefan Jellinek: Death by electricity, practical 
results resulting from electropathological studies. 

December 21.—L Lecornu Elastic transmissions 
Reply to some criticisms by A, Blondel.—Maurice 
Hamy : The photography of stars in full daylight An 
account of some results obtained by a method described 
in a previous communication. Photographs were taken 
at varying levels up to a maximum of 3274 metres. At 
this height, about midday, the extreme limit of photo¬ 
graphic impression visible on the negatives, at 90° 
from the sun, was about the 6*5 magnitude.—A. 
Desgrez and J Meunier: The mineral elements 
associated with oxyhaemoglobm from the blood of the 
horse. The metals were detected and roughly 
determined by the spectrograph. On the product 
from the first crystallisation, the haemoglobin contains 
potassium, sodium, Calcium, lithium, and minute 
traces of manganese. The second crystallisation 
reduces the marked preponderance of potassium 
without sensible variation of the calcium.—F 61 ix 
Mesnil : The sensibility of trypanosomes of human 
origin to normal human serum.—-Maurice de Broglie 
and Jean Thibaud: The total reflection and variation 
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of the refractive index of the X-rays in the neighbour* 
hood of an absorption discontinuity of the mirror. 
The measured values for the refractive index agreed 
within the limits of the experimental error with those 
calculated by the theory of Drude from the dispersion 
of electromagnetic waves. Thus the optical pro¬ 
perties of the X-rays are identical with those of 
ordinary light and follow the same laws. This sup¬ 
ports the undulatory character of the X-radiations, 
whilst their photo-electric phenomena bring out their 
corpuscular or quantic aspect.—Am6 Pictet and 
Alfred Georg: New syntheses of isomaltose and 
gentiobose. Laevoglucosane is readily converted into 
dilaevoglucosane, and the latter, by regulated 
hydrolysis with hydrochloric acid, gives a mixture 
of glucose and isomaltose. In the preparation of 
isomaltose by the condensation of glucose according 
to Fischer's method, there is formed a small quantity 
of geritiobiose —E Mathias Contribution to the 
study of fulminating material : thermic hetero¬ 
geneities. Discussion of the nature of ball lightning.— 
C. Sauvagcau: The bromuques of Antithammon. In 
.a recent communication the author has indicated the 
presence of free bromine m the colourless refractive 
cells of Antithamnionella sarmensis, and has pro¬ 
posed the name of bromuques for these organs, Five 
species of Antithanmion, dned and pressed, have also 
been found to give the bromine reaction. Hence the 
Blasenzellen or gland-cells of Antithamnion act as 
organs for accumulating bromine.—Ren6 Gamier : A 
new method for solving the problem of Riemann.— 
Paul L6vy . The ratio between an integral series and 
its greatest term.—J Renaux . A method of special 
perturbations—Jean Chazy The advance 01 the 
perhelion of Mercury.—Th. Vautier ; The propagation 
of air waves produced by sparks or by percussion 
caps.—Mile. Paule Collet. The constant paramag¬ 
netism of solutions * The atomic coefficient of mag¬ 
netisation of chromium, whether deduced by the 
ascension method from a solution of potassium 
bichromate or from the attraction method using the 
solid salt, is the same.—Hippolyte Copaux and Andr6 
Copaux A method of estimating coloured gases, 
based on the use of the photo-electric cell, and its 
application to the case of nitrous vapours. The light, 
after passing through a column of the gas, falls on a 
photo-electric cell, and the deflexions of the galvano¬ 
meter are plotted against the percentage of nitrogen 
peroxide. With gases containing between o *2 and 07 
per cent of nitrogen peroxide, the latter can be de¬ 
termined with an accuracy of o *02 per cent —Rend 
Dubrisay: The application of capillary measurements to 
the study.of mixtures of fatty acids. Measurement of 
the surface tension at the surface of separation of 
benzene solutions of mixtures of fatty acids and their 
alkaline aqueous solutions is shown to be a useful 
means pf identifying certain acids and their mixtures. 
—A. Kling and A. Lassieur: The hydrogen exponent of 
water. In view of the fact that recent values for th© 
pH of water range from 5*8 to 7*0, the authors have 
redetermined this constant with many precautions 
(distillations in platinum, no access of air containing 
carbon dioxide, etc.), finding for pure water pH 
This deviation from neutrality (pH =7*07) may be 
attributed to the fact that water has a real acidity* °£ 
it may be that the current methods of measuring pH 
are faulty.—J. Cournot and K, Satagawa : The varia¬ 
tion with temperature of the resistance of ordinary mild, 
and hard steels to shock by traction.—C. Matiguot* 
and J. Cathala: The action of phosgene upo£ 
glucina. The preparation of beryllium chloride* 
The use of sulphur chloride for the preparation of 
anhydrous beryllium chloride, on account of /the 
difficulty of separating the sulphur chloride, leads iri 
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an impure product. Carbonyl chloride, now a com¬ 
mercial product, gives good yields of anhydrous 
beryllium chloride, when passed over beryllium oxide 
heated to iooo 0 C. in quartz vessels,—A. Raynaud: 
The bromination of zinc in the presence of various 
organic solvents,—A, Comillot : The constitution of 
the chloro-derivatives of the phthalonic series,— 
Jacques Bourcart and M. E, Denaeyer : The litho¬ 
logical characters of the lavas of Ahaggar, Central 
Sahara (Jacques Bourcart expedition, 1922-1923).— 
R. Furon * Geological observations on the Kabul 
valley (Afghanistan).—Ch. Maurain and L. Ebld : 
The propagation of seismic waves in limestone.—Jean 
Lecarme : The ultra-violet radiations of the sun at 
great altitudes Using a method of measuring the 
intensity of the ultra-violet radiations depending on 
the decomposition of oxalic acid in the presence of 
uranyl sulphate as a catalyst, measurements have been 
carried out at various altitudes, the highest being at the 
Mont Blanc Observatory (4350 metres) It was noted 
during these experiments that whilst the solar radia¬ 
tion produced a rapid decomposition of the oxalic 
acid, the effects due to the light of the mercury arc 
were scarcely sensible From this it would appear 
that the solar ultra-violet energy is greater than that 
of the ordinary mercury arc, although the biological 
effects are less intense.—O. Munerati : Is there an 
after-ripening in recently plucked cereals ?—Ch. 
Kilian : Observations on the postembryonic develop¬ 
ment of Drosera rotundifolia .— Mile. Panca Eftimiou 
On Exoascus deformans .—Lucien Daniel: Heredity in 
Heltanthus tuberosus Dangeardi —Em. Andr*. Con¬ 
tribution to the study of the oils of the chaulmoogra 
group. The oils of seven different Flacourtiaceae, 
each regarded in the country of origin as possessing 
curative properties against leprosy, have been 
extracted and their chemical anti physical constants 
determined. These possess one character in common, 
the deviation to the right of the plane of polarised 
light.—Marcel Baudouin : Radiographs for the diag¬ 
nosis of the nature of the human work executed on the 
teeth in ethnography.—R. Bonnet: The influence Cl 
variations of external temperature on the magnitude 
of the specific dynamic action in the Polkilotherms — 
Andr6 Mayer and L. Plantefol • The influence of the 
electrolytes of the medium on the gaseous exchanges 
of the mosses — E Faur6-Fremiet and Robert Wallich. 
A physical factor of cellular movement during the 
cultures of tissues in vitro, — A Dorier : The faculty 
of encystment in water of the larva of Gordius 
wmattcus —L. Rapkine and M Prenant * The reaction 
of the blastocoelian liquid in the pluteus of the sea 
urchin in the first phase of development.—Lucien 
Cavel ; The nitrogen losses in the purification of 
sewage by the method of activated sludge.— G. 
Mouriquand and M. Bernhein : New researches on the 
relations between age and the appearance of troubles 
of avitaminosis C. 


Official Publications Received. 


Wisconsin Geologies) an l Natural History Survey. Bulletin No, 
JWuaatfcmal Series No. 8 j The Geography of Southwestern Wisconsin, 
ByW, O. Blanchard. Pp. vill+U7, Bulletin No. 66, Boonomio Series 
No. 221 Limestones and Karls of Wisconsin. By Edward Stekitmann , 
with a Chapter on the Boonomio Possibilities of Manufacturing Cement 
in Wisconsin, by W. 0, Hotchkiss and B, F* Bean. Pp, x-f808+6 
Ida tee. Bulletin No. 67, Educational Series No. 0: A Brief Outline 
of fate Geology, Physical Geography, Geography and Industries of 
Wisconsin. By w, 0. HotoUtlsaendE. F. Beep. Pp, lv+60. (Madison, 
Win,) 

Notes geoftsicaa y mefaeorologtoaa publloadas por el Obeervatorto 
Nadonal do Ban Random* de Bogota. Nuttero 2: Los Huraoaneade 
' Afifciltos* Por Bev. Simon Sarasola. Pp. vll ■+ 178. (Bogota, 
nubia,) 

dfs of the Department of Agriculture In India. Chemical Series, 
at of IndfaGeatral PubUeatlon Branch.) 4 annas; M. 
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Journal of the Royal Society of Western Australia. Vol. 11,1924-1026* 
Pp. xffl+16*+Hl. (Perth.) 2U 

iDstitut de France: AcadArale des Boiencea Annual re pour 1920. 
Pp. 860, (Paris: Gauthier* Vi liars et Ole.) 

Bulletin of the National Research Council, Vol, 10, Part 8, No 68 r 
Transactions of the American Geophysical Union, Sixth Annual Meeting, 
April 80 and May 1,1026, Washington, D.0. Pp. 80. (Washington, 1) 0 ; 
National Academy of Sciences.) l dollar. 

International Geodetic and Geophysical Union (Union gtodOaiqu* et 
gSophytlque Internationale); Section of Terrestrial Magnetism and 
Electricity. Bulletin No. A: Transaction* of Madrid Meeting, October 
1024. Edited by Louis A. Bauer. Pp. rlIi+180. (Baltimore, Md ; 
Johns Hopkins Press.) 8.60 dollars. 

Commonwealth of Australia: Institute of Science and Industry 
Bulletin No. 29 Natural Enemies of Prickly Pear and their Introduction 
into Australia By W. B. Alexander. Pp, 80+18 plates. (Melbourne; 
H.J Green.) 

Proceedings of the Academy of Natural Sciences of Philadelphia Vol. 
77. Anatomy of Hendersonla, a Primitive HeUclnld Molluak. By EL 
Burrington Baker Pp 278^08+plates 7-10, (Philadelphia) 

Union of South Africa Department of Agriculture. Reprint No. 4, 
1025 : Weeds of South Africa, Part 8. By It. A. Lanedell. Pp. 84+fr 
plates. (Pretoria Government Printing and Stationery Office.) Brf, 

Tim Welsh Journal of Agriculture: the Journal of the Welsh Agri¬ 
cultural Education Conference Vol 2. Pp, 808+0 plates, (Cardiff. 
University of Wales Press ) 21. Od 


Diary of Societies. 

SATURDAY, February fl 

Royal Society or Medicine (Otology Section), at 10 30 a.m — l)r. 
D. McRensle Report on a Case or Temporo-aphanoidal Abscess.— 
F W Watkyn Thomas Report on a Caao of Neorosis of the Petrous 
Bone 

Association ok Women Hurnck Teachers (Annual General Meeting) 
(at 8t. Paul’s Girls’ School), at 10.80 a.m -Educational Films, chiefly 
Scientific, shown by the visual Education Society -At 2 80 —Miss 
Coward • The Teaching of Hygiene m Schools; Short Papers on the 
same subject 

Society or Chemical Industry (South Wales Section) (jointly with 
Institute of Chemistry and Wales and Monmouthshire Junior Gas 
Association) (at University College, Singleton Park, Swansea), at 2,80, 
—C A Sey'er The Microscopy of Coal. 

Boyat Institution or Great Britain, at 3—Sir Walford Da\ies Tim 
Triad and the Perfect Fourth (1). 

Gilbert White Fellowship (at 8Queen Square, W C 1 ), at 8 —Miss L. K. 
Chessman Insect Collecting in the Society Islands 

Institute or British Foundrymkn (Lancashire Branch) (at Grand Hotel, 
Manchester), at 4 —J G Robinson A Day In tho Foundry (Lecture). 

Hull Association of Engineers (at Technical College, Hull), at 7 1I> — 
Fuel Oil and its Application# (lecture) 


MON DA T, February 8. 

Royal Irish Academy, at 4 . 16 . 

Biochemical Sot iety (at Lister Institute), at 4 80 — H Cluck - Sources 
of Error in the Biological Method of Investigating Fat-soluble 
Vitamins —P. Hlrach . The Serum Diagnosis of Malignant Growths 
with the Interferometer —P. C Balmont The Oxidation of Uric Add 
With Hydrogen Peroxide.—1 H. Machsan and D Huflert. The Synthesis 
of Fat by tbs Living Organism —N Wright: The Action of Hypo¬ 
chlorites on Amino Acids and Proteins.—li. H Marriott. The Action 
of Sodium Sulphide on Hair. 

Royal Society or Kdinburoh, at 4 80.—Prof, H Briggs * The Wheat¬ 
stone Bridge as the Means of Measuring Linear and Angular Dimensions 
at a Distance, and its Applioation to Borehole Surveying.—Prof. B. T. 
Whittaker: On the Adjustment of Sir J. J Thomson’s Theory of 
Light to the Classical Electro-magnetic Theory 

Victoria Imotiiutr (at Central Buildlngt, Westminster), at 4 80.— 
Prof. F. F. Uoget • A Philosophic Exponent of Latin Culture, Alexandre 
Vinnt: Protestant Divine and Literary Critic (1707-1847). 

Royal Society or Medicine (War Seotion) (at Central Medical Board, 
Royal Air Force, 8 and 4 Clement’s Inn), at 6.—Demonstration: The 
Medical Examination of Candidates for Aviation, with Particular 
Reference to the Physiological and Ophtbalmologioal Tests Employed. 

Royal College or Suroeows or England, at 6.—Prof A. Tndor 
Edwards : The Surgical Treatment of Phthisis and Bronchiectasis 

British Institute or Philosophical Studies (at Bedford College for 
Women), at 6.30.— Prof. J. Johnstone: Failure of Mechanistic Con¬ 
ceptions of Life * Neo-vitalism. 

Institution or Structural Engineers (Students' Meeting), at 6.— 
H. K. Dyson and others : Discussion 

Institution or Automorile Engineers (Birmingham Centre) (at 
Chamber of Commerce, Birmingham), at 7.—T. D. Carpenter: Modem 
Chassis Frame Design and Body Mounting 

Institution or Elbotrioal Engineers (Informal Meeting), at 7 —R, J. 
Mitchell and others: Discussion on Modern Applications of Ball and 
Roller Bearings. 

Institution or Elbotrioal Enoinbbri (North-Eastern Centre) fat 
Armstrong College, Newcastle-upon-Tyne), at 7.—Prof, S. P. Smltn; 
An AU-Btoctrio House. 

hrtrmmow or Mbohanioal Bmoivscrb (Graduates’ Section), at 7.— 
B. C, Peters: Submerged Combustion and Submerged Flame Burners. 

Surveyor*’ Institution, at 8.—B- It, Koustam: the Rating and 
Valuation Act, 1986. 

royal GBog r a mo a l Society (at JSoUaft Hall), at 8.80. 

ItamoAL Bootxty or London, at 8.80,—H. W, Carson, Dr, A. F. Hurst, 
and Dr. T. W, Eden: Discussion on Right Iliac Fossa Fain. 
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TUESDAY, February 0. 

MANCHESTER Q to LOGICAL AND M INI NO BOOIXTT, at 4. 

Rotal ItStiTCTiow of Great. Britain, At 6.16.—Dr. B. K. Rldeal: 
Surft oe ActtontfL 

or Technologists (At Roy At Boolety of Arte), 

F - Cbdleuger, J- Haslam, R. J. B nun hall, and J. Walkden: 
The Sulphur Compound# of Klmmeridg* Shale Ott. 

Btirm Instituti of Philosophical Studies (at Bedford College for 
Women), at 6 , 80 .— Prof. L. J, Russell: Modern Science ana the 
Nature of Matter, 

Zoological Society or London, at 6.80.—Secretary * Report on the 
Addition# to the Boolety'8 Menagerie during the mouth# of November, 
December, 1926, and January 1020—It 1. Pocook: (1) The External 
Chamcters of an Adult Female Chinese Pangolin (ManU ptntadactyla) ; 
(2) The External Character# of a Young Female Rodent, Dinomys 
braniokii , exhibited in the Society‘a Gardena —Dr. R. Broom . On the 
Mammalian Presphenoid and Mesethmold Bone# — W. N F Woodland: 
On the Genera and Possible Affinities of the Caryophylheidee—a Reply 
to Dr# O Fuhrmami and J G, Baer. -H. G -Jackson Wood-Hce 
from Spain and Portugal, with an Acoount of Benthaoa, a Bubgenus 
of Philosola. —Crustacea —R. A Ward la The Respiratory System of 
Contrasting Types ot Crane-fly Larvw — R, A. Wardle and Elizabeth A 
Taylor. The Cephalic skeleton of Contrasting Types of Crane-fly 
Laryic.—Dr. H 0 James • The Anatomy of a British Phytophagoi 
Cbalcidoid of the Genu# Harmolita (Jsosoma). 

Institution of Civil KKairrarKH, at 6 —P W Bertlln . Construction of 
the New Entrance to Tramnere Dock 

Institution or Ei rctbical Kngibbeju* (East Midland Sub-CentTe) (at 
College, Loughborough), at 6 46.—R C Clinker: The Constants of 
an Electric Circuit 

Institution or Elbothioal Engineers (North Midland Centre)(at Hotel 
MeUopole, Leeds), at 7. 

Rotal Photographic Society or Great Britain, at 7.—Scientific and 
Technical Group — L F, Davidson Condition# governing the Behaviour 
of the Silver Bromide Grain during Development. Part II —». O. 
lUwlmg, A Note on Stopping Development in Plate Testing—Dr. 
Walter Clark . Note on a Small Mercury Vapour Lamp for Laboratory 


Society of Chfmical Lndubtry (Birmingham and Midland Section) (at 
Birmingham University), at 7,16 — A. W. Knapp: The Drying of 
Vegetable#, 

Institute ok British Foundrymkn (Burnley Section) (at Municipal 
College, Burnley), at 7.16.— H Shack] a ton ; A Talk on Foundry Work. 

Institution or Electrical Hnuinebrs (Scottish Centre) (at Royal 
Technical College, Glasgow), at 7 80.—Prof. B. P. Smith . An All- 
Electric House. 

Institution or Engine™ and Shipbuilder# in Sootland (at 80 
Elmbank Crescent, Glasgow), at 7.80. 

Queeett MicRoeooriOAL Club, at 7 80.—Sir David Pram Pmldnntial 
Address. 

Institution of Mechanical Engineers (Swansea Branch) 


WEDNESDAY, February 10. 

Institution of Heating and Ventilating Engineers (Annual General 
Meeting) (at Holborn Restaurant), at 2 80,- H. G, Cathcart Engineer¬ 
ing Services In Hospital# and Asylum#. 

Institute of Hyuieni, at 8.80.—Sir Harry Baldwin The Dental 
Problem in relation to School Children. 

Rotal Gollsos or Surobonb of England, at 6 —Prof. A, L. Abel: 
The Treatment of Oanoer of the (Esophagus. 

Euqesiob Education Society (at Royal Society), at 6.30 — Dr. H. F. 
Humphreys : Evolution of the Prehistoric Races. 

British Institute of Philosophical Studies (at London University 
Club), at 6 30.—Hon. Bertrand Russell . Causal Laws 

Institution of Civil Engineers (Informal Meeting), at fl.—W. A 
WilJox. British Railway Permanent-way Maintenance. 

Radio Society or Great Britain (Informal Meeting) (at Institution of 
Electrical Engineers), at 0. 

North-East Coast Institution of Engineers and Sripbuildesb 
(Graduate Section) (at BoLbeo Hall, Newcastle-upon-Tyne), at 7.— 
Dr. K. V Telfer * Nomograms. 

Glasgow University Alchemists’ Club, at 7.30.—Sir John Russell; 
The Feeding of Plants; Old and New Ideas. 

Rotal Society or Arts, at 8.—Prof J. C. Drummond : Modern View# 
of Vitamins 

Leeds Philosophical Society, at 8.—Prof. D Arcy W. Thompson : The 
Labours of Hercules and their Astronomical Significance. 

Electroplate*#' and Depositors’ Technical Society (at Northampton 
Polytechnic Inetltutex at 8.16.—B. A OUord: A General Survey of 
Chromium Plating 

Institution of Structural Engineers (Lancashire and Cheshire 
Branch).—Prof. A. B. Richardson: The Relation of Architectural 
Design to Structure. 

THURSDAY , February U. 

BritishSoibmoeGuild (Ckmveraafekme)(at Carpenters’ Hall,Throgmorton 
Avenue), at 4 80.—Addressee on The Scientific Approach In Adminis¬ 
trative Problems; The Use and Abuse of the “Conference” Instru¬ 
ment , Losses from Avoidable Fires; Loaees from Timber Disease. 

Royal Society, at 4.80.—H. G. Thornton and N. Gangulee: The Life 
Cycle of the Nodule Organism Bacillus radieicola (Bern In Soil and its 
Relation to the Infection of the Host Plant,—C. E< Walker; The 
Melotlc Phase in certain Mammals. — J. Needham and Dorothy 
Needham; Further Micro-Injection Studies on the Oxidation-Reduc¬ 
tion Potential of the Cell Interior.—Dr. J. W. H, Harrison and V. C. 
Garrett: The Induction of Melanism 
subsequent Inheritance.—J Gray: Th 
roent V. The Effect of Ions on the 
Maclaren : The Marly Development ol 
Remains of previous placeatatfon. 

London Matkbmatioai, Society (at Royal Astronomical Society), at 6. 
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in the Lepldoptera and Re 
- Mechanism of Ciliary Move- 
Duration of Heat.-N. H. W> 
r Cavia : Note on Associated 


[February 6 , 1926 
-±6,----- 

Royal Institution of Groat Britain, at 8.16.—Dr. J. L, Mrres 3 Who 
were the Greeks T (2). 

British Institute or Philosophical Studies (at Royal Anthropological 
Institute), at 6 80.—H. J. Laskl t Internationalism. 

Institution or Electrical Engineer* (Dundee Sub-Centre) (at Univer¬ 
sity College. Dundee), at 7.80.—T- Carter: The Engineer : His Dus 
ana his Duty in Life. 

Optical Society (at Iraprrial College of Science), at 7.80.—F. W. 
Preston: The Nature of the Polishing Operation.—W. It. Hampton; 
The Annealing and Re-annealing of Glass, Part III.: The Determina¬ 
tion of Annealing Temperatures; Part IV.: 'Hie Annealing of Glass at 
Low Temperatures 

Royal Technical College Civil Begin behind Society (at Royal 
Technical College, Glasgow^ at 7.80.—J. G. Smith: Construction of 
Kirkcaldy Sea Wall and Esplanade. 

Chemical Society (at University College), at Prot J. Bsrcroft: 
Hemoglobin (Lecture), and Demonstrations by l>rs Hartrldge and 
Houghton, Dr KeilJn, Prof. Barcroft and I)r. Hecht, Mrs. Kerrldge, 
R. Hill and G. 8 . Adair. 

Society of Dyers and Colourists (Manchester Section). —W. N. 
Burbridge Rubber Softeners. 

Oil and Colour Chemists' Association. 

FRIDA Y, February 12. 

Royal Astronomical Society, at 3 —Anniversary. 

Physical Society of London (at Imperial College of Science), at 6 .— 
Annual General Meeting. 

Royal Comma or Surgeons or England, at 6 .—Frof. H W. B. Cairns : 
Neoplasm# of the Testicle. 

British Institute of Philosophical Studies (at Royal Anthropological 
Institute), at 6.80 —Prof. T. H Pear Sleep and Dream#. 

Malacoiooioal Society of London (at Llnnean Society), at 8 . 

Women’s Enginbbrino Society (at 26 George Street, W 1 ), at 0.80.— 
Mis# K, M. Kennedy: Some Problems of the Machinery Market 
(Lecture). 

Institution or Klhotuual Engineers (South Midland Oentre) (Jointly 
with Institution# of Civil and Mechanical Engineer#) (at City Council 
Chamber, Birmingham), at 7 —C. O. Silvers and others: Road Trans¬ 
port and It# Possible Developments. 

Institution of Mechanical Engineers (Informal Meeting), at 7 .—G. C. 
Hod id on and other# : DUouaston on Refrigerating Machinery. 

Institution or Enoikkrkino Inspection (at Royal Society of Arts), at 
7.30 — 8 . E. Dawson The Application of Special Cast Irons in toe 
Engineering Industry. 

Junior Institution g y Bnoineers, at 7 30.—W H Patoliell : A Visit to 
some Power Stations in the U 8 A In 102:» (Lecture), 

North-East Coast Institution of Engineer# and Shipbuilder* (at 
Newcastle-upon-Tyne), at 7 80 — E. Berg: Electrical Propulsion bf 
Ships. 

Royal Society of Medicine (Ophthalmology Section), at 8.80.—P. G. 
Doyne , Ocular Torticollis —L, Rea . Plaafcio Repair of Perforations 
of the Cornea. 

Royal Institution of Great Britain, at 9.—Prof. R. Robinson: The 
Chemistry of Blue and Red Colouring Matters of Flowers. 

Institution of Mechanical Engineers (Leeds Branch).—A. P, Hague: 
The Choice of Steels for Engineering Work. 

West of Scotland Iron and Steel Institute (at Royal Technical 
College, Glasgow).—H. J Voting ■ Grey Iron Castings for Special 
Needs 


SATURDAY , February 18. 

North of England Institute of Minino and Mechanical Engineers, 
at 2 80. 

Royal Institution of Great Britain, at A— Sir Walford Davies: The 
Triad and the Perfect Fourth (12): Their Uses from Hucbald to the 
Present Day. 

British Psychological Society (at Bedford College for Women), at 8,— 
Dr. E. H. Vagson ; Judgments of Intelligence based upon Interviews, 
—R. J. Bartlett; Indications of a Logarithmic Law in Learning. 

Boornau Junior Gas Association (at Royal Technical College, 
Glasgow), at 7.—A, Philip: Municipal Gas Undertakings: Finance 
and Accounting. 

Mining Institute of Scotland (at Edinburgh^ 


FW1MB LE6TUEER. 

SATURDAY , February 6. 

Hornihan Museum (Forest HU1), at 8.80.-W. J. Perry: The Quest tor 
Gold and Pearls in Ancient Times, 

MONDAY , February 6. 

Univerwty or Leeds, at 6.16—Prof, A. Harden; The Oarbofajdiate 
Metabolism of Microorganisms. 

Kino's College, at OO.-Dr, F, A. P, Aveling: The Human WW ft): 
Modern Views—Theoretical. 

TUESDAY , February 9. 

Kuip'a Oollbob, at 6 SO.—Miss Hilda D. Oakeiey: PhUoaophy and 
History ( 2 ): Theories of Croce and Gentile, 

FRIDAY , February 12, 

u ^*?f ITT OohLBon, at 6.—Dr. G. Martin: The Theory of ftttt 
Grinding. 9 

M "* , 5 I I AL „TW tc *^ l9o * OOL * BttMWNORAM, at r.U,-Dr, J* Nterten 
Friend: Historical Chemtstnr ; Joseph Priestley, , „. 

Bibkbbcr Ooujwe, at Aft.-Capt F. Maoounn 1 Educattonaland otosr 
Methods of Promoting the Humane Treatment of Animate, 

SATURDAY , February 18. > < , 
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Progressive Thought and Traditional 
Doctrine. 


T HE address entitled “ The Scientific Method and 
Authority/' delivered by Prof. Edwin Linton # 
before Section F (Zoology) of the American Association 
for the Advancement of Science at the recent Kanfeas 
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City meeting, is an interesting and unusual survey of 
old and new conflicts between progressive knowledge 
and traditional authority. 

Five years ago, says Prof Linton, no one would have 
thought of discussing a semi-theological topic before 
the Zoological Section of the Association, and the fact 
that the vice-president should think it necessary to 
devote his retiring address to a formal defence of the 
theory of evolution and the right to teach it, is eloquent 
testimony to the wave of religious intolerance — the 
“ wave of anti-science/’ as Prof. Linton terms it— 
which has recently swept over certain States of the 
American Union, or at least over certain very vocal 
sections of the population. 

Those ol us who are old enough can recall the not 
unnatural excitement in theological circles in the 
sixties and seventies of last century on the first appear¬ 
ance of the “ Origin of Species ” and the “ Descent of 
Man,” the heated encounters between Huxley and the 
bishops, and the famous occasion when Disraeli 
declared himself “ on the side of the angels.” but the 
noise and fury died down almost as rapidly as it had 
arisen. In a surprisingly short time, if the magnitude 
of the change in outlook is considered, a truce between 
the combatants was called Philosophical theologians 
found themselves able to regard evolution as a method 
of creating new species which was not inconsistent with 
a theistic view of the universe as a whole Perhaps 
the ambiguity of the term evolution helped them in 
arriving at a concordat: Prof. J. Arthur Thomson tells 
us that it is used at present in at least five different 
ways. But at all events the general principle of 
development was accepted, and men of science were 
set free to work out the theory more completely and 
define more carefully the factors in operation For 
the last thirty years and more this work has been 
proceeding in a purely scientific spirit, as in the case 
of any other scientific hypothesis, without any intrusion 
of the odium*theologtcum or anti-tkeologicvm. 

The scientific world, and indeed intelligent opinion 
everywhere, listens accordingly with a kind of incred¬ 
ulity to the wild outbursts of American religionists in 
Tennessee and other places. We naturally smile at 
the popular vplume u Gpd or Gorilla P ” and the 
vituperative preacher who consigns “ the? consensus of 
scholarship ” to the sanie place which, he assures us, 
is “old Darwin's” present abode. But the anti- 
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scientific legislation which has been carried in several 
States, and has been defeated in others only by a few 
Vfl^es, is a more ominous fact, as showing to how large 
a body of uneducated voters such fanatical outbursts 
appeal. As Prof. Linton says, quoting from an eye¬ 
witness : ** Any one who has faced, as the President of 
the Science League has done, five thousand furious 
Fundamentalists, laughing aloud at the simplest 
scientific statement, and roaring and howling their rage 
at the slightest opposition to the ignorant and prejudiced 
statements of their spokesman, will realise the grave 
danger involved in such utterances as those just 
quoted. Every one of these fundamentalists is a voter, 
and they will all vote against evolution. We shall be 
fortunate if they do not carry the lynching spirit 
incited by their speakers and writers to an even more 
extreme point than the passage of anti-evolution laws.” 
He quotes elsewhere the advice of one of these speakers 
and writers : *' Take the evolutionists, infidels, and 
no-hell teachers out somewhere and crucify them head 
downwards, and we shall have a better country to 
live in ” 

In the course of his address, Prof. Linton aptly 
reminds us of “ the epidemic of witchcraft hysteria” 
which flared up in Massachusetts towards the close 
of the seventeenth century, just as that superstition 
was dying out in Europe. The comparison is apt on 
various grounds. In the first place, it may be said 
without offence that, now as then, the religious public 
in America is less instructed, and therefore more 
intolerant, than the corresponding public in Protestant 
Europe, Parallels might no doubt be found in Great 
Britain even to-day to the utterances of the Amencan 
Fundamentalists, but they would be drawn from 
small and obscure sects which have entrenched them¬ 
selves in the past. There will always he such survivals, 
but their influence is confined to an ever-narrowing 
circle. The gradual diffusion in the American religious 
public of more enlightened views about the Bible and 
the course of history may be trusted, therefore, to make 
the present attitude a passing one The very con¬ 
centration of attention upon the subject must have 
this effect By staking their whole position on the 
verbal inspiration and inerrancy of the Biblical canon, 
the Fundamentalists will very soon be found to have 
engineered their own defeat. 

We constantly forget the different educational levels 
of our population and the slowness with which new 
ideas and the results of scholarship spread among the 
general body of the people. This is especially the case 
in religion, where the influence of authority is so strong, 
and the accredited teachers and guides are themselves 
by instinct conservative. It is evident from the 
temporary success which has attended the Funda- 
no * 3937* 


mentalist campaign in America that a huge proportion \ 
of the religious public there has remained until now' 
completely ignorant of the great movement of historical 
criticism which, within the last fifty years, has trans¬ 
formed our view of the sacted writings. Ignorant of the 
principles on which such criticism proceeds, they are 
unduly alarmed when presented even with its simplest 
and best accredited results, and they find relief for 
their feelings in denouncing the critics and all their 
works. But violent words are no remedy, and it is 
impossible to ventilate such a question at all without 
ensuring the gradual spread of saner principles of inter¬ 
pretation among the more intelligent and fair-minded 
members of the public, especially among the younger 
generation 

It is well, therefore, to bear in mind that the present 
attack on the teaching of evolution is, as Prof. Linton 
says, ” but incidental to a larger conflict of ideas, 
namely, between the so-called Modernists and the 
self-styled Fundamentalists,” and the hopeful feature 
of the present situation, as he rightly remarks, is the 
changed attitude of theologians themselves It is no 
longer a struggle between men of science and theologians 
as such, for the foremost theological teachers of the day 
are as penetrated by the scientific and historic spirit as 
any man of science in the ordinary sense of that term. 
It is m reality a struggle in common against the miser¬ 
ably defective culture of great masses of our population. 

The De Filippi Expedition to the Eastern 
Karakoram. 

Spedtztone italiana de Fihppt nelV Htmalaia , Caracorum 
e Turcheslan Ctnese (1913-1914). Pubblicata sotto la 
direzione di Filippo De Filippi. Serie 1 : Geodesia £ 
gcofisica. Vol. 1: Astronomta geodetica, geodesia 
e topografia. Per G. Abetti, A, Alessio, C Antilli, 

J. A. Spranger, N. Venturi Ginori, H, Wood. Fp. 
xxxv*+ 423 + 55 tavole. (Bologna* Nicola Zafti- 
chelli, n.d.) 

IJREE sumptuous volumes of scientific results 
(glaciology, anthropo-geography, ethnography) 
appeared in 1924, and Dr. De Filippi’? general 
report; the remaining nine volumes are now 
published as soon as the necessary re-computations 
have been completed. ; 

The present volume deals with the determination of" 
the latitude, time, longitude and altitude of certain 
selected stations ; the details of the trianguljition arid; 
survey of an area of some 5000 sq. miles ; and 
photographic work, a very brief account, followed j >)jr 
fifty-five plates, most of which are adnutalria 
graphs of the various stations and important 

mentioned in the text ' ^ ^ 4 fe 
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■ ' IKe t^aipment of this remarkable expedition was 
Superb, In the selection of each instrument, the test 
applied was that it should be the best for the purpose 
* within the limits of weight and dimensions suitable for 
' human transport* It included a zenith telescope of 
6*5 mm* focal length for latitude observations; for 
time and azimuth determinations, a telescope with two 
stands, so as to serve either as a transit instrument or as 
a *adn. theodolite; a pendulum apparatus for deter¬ 
mining gravity ; a chronograph and a number of 
chronometers, mercurial barometers and hypsometers, 
sextants with tripod stands and mercury troughs, 
tacheometers, a level, a base-measuring apparatus, 
instruments for determining the magnetic elements, 
besides gas cylinders, pilot balloons, a radio-telegraphic 
set, photographic, apparatus, plates and films, 

The accounts are written by the experts who were in 
charge of the several operations, namely : Capt. A, 
Alessio, who later became hydrographer of the Italian 
Navy ; Prof G Abetti, of Florence; Mr J. A Spranger 
and Lieut. C. Antilh, of the Italian engineers. 

The latitude observations (Chap i) are very clearly 
"described by Prof. Abetti. Eleven principal latitudes 
were observed with probable errors varying from 
± o'* 11 to ± o**34, the average being ± o'-17. This is 
a precision which is more commonly associated with 
major geodetic operations than with the exploration of 
little-known regions of great natural difficulty ; indeed, 
a very striking feature of this expedition is the contrast 
between the difficulties of the region and the refinement 
of the methods employed 

The time determinations (Chap, ii.) were undertaken, 
first, for the determination of the difference of longitude 
between the stations of the expedition and Dehra Dun, 
the headquarters of the Trigonometrical Survey of 
India, and secondly, for finding the rate of the chrono¬ 
meter used in timing the pendulums in the gravity 
observations. 

As there was no wireless station in India for the 
emission of controlled time signals, it had been arranged 
that at certain hours, on certain days during a consider¬ 
able period, the wireless station at Lahore should emit 
a series of suitable signals. A comparison of the local 
time of the reception of these signals at Dehra Dun and 
at a station of the expedition gives the difference of 
longitude of the latter from Dehra Dun. In this way 
the longitudes of eight stations were determined, and at 
each Of them the latitude was also observed. Of these 
stations, Skardu,Karghil, Lamayura, LehandDepsang 
ate connected with India by triangulation. At each of 
therefore, it wfll be possible to determine 
deflexion of the plumb line, and these 
with the values calculated 
W method on the isOstatic hypothesis, will 


appear in Vol. a of this series and should yield results 
of the highest interest. The remaining three stations 
at which the latitude and longitude were determined are 
Sughet Karol, Yarkand and Kashgar, all in Turkestan, 
The positions of the last two were tolerably well known, 
but the fixation of Sughet Karol adds a useful point in a * 
little-known region. 

In Chap, iii., on the determination of positions by the 
methods of nautical astronomy, Capt. Alessio discusses* 
the advantages for both latitude and time determina¬ 
tions of the prismatic astrolabe as compared with a 
zenith telescope and transit instrument. His decision 
was in favour of the latter. For use at secondary 
stations, where portability was of first importance, he 
declared a distinct preference for a sextant mounted on 
a tripod stand with mercurial horizon It would be 
interesting to know whether he would come to the same 
decision to-day, fourteen years later, if the same choice 
lay before him In such a matter, personal predilection 
must always be a factor of importance, yet with an 
obseiver so versatile and so practised as Capt Alessio, 
it is unlikely that predilection was confined to narrow 
limits, and this fact gives special interest to the discus¬ 
sion and to his decision. This chapter also contains an 
account of the watch kept on the rate of the chrono¬ 
meters and of the determination of various differential 
longitudes by the transport of some of them. This 
method was only employed when wireless was not 
available ; indeed, the strong battery of chronometers 
included in the equipment was intended as a pts alter , 
in case it had been found impossible to arrange for the 
emission of wireless signals. 

Chap. iv. contains a very complete account of the 
determination of altitude by barometers and hypso¬ 
meters, also by Capt. Alessio. Five mercurial baro¬ 
meters came with the expedition from Genoa, and an 
additional and particularly good instrument was 
brought by Prof. Alessandri, who carried it —in senso 
assoluto —all the way from Italy to Leh ! Of the six, 
only the last came safely back to Italy ; all the others 
succumbed sooner or later to the vicissitudes of the 
journey. The care expended on the treatment and on 
the comparison of these barometers, and the attention 
to detail in the deduction of altitude from the data 
obtained, are worthy of study by any one who contem¬ 
plates making observations of the kind. Indeed, the 
whole chapter is more like an account of a careful 
experiment in physics than that of the operations of a 
party of explorers. 

Results obtained with hypsometers are compared 
with those deduced from the barometers, and Capt 
Alessio arrives at the following conclusion^: (a) That 
in determinations of atmospheric pressure with a hypso- 
meter, the accidental error of reading is negligiUe in 




comparison with the analogous error in reading a 
barometer; (t) that the correction to a hypsometer is 
afunction of the prevailing low pressure and tempera¬ 
ture, and tends to increase positively as the prevailing 
pressure diminishes and as the prevailing temperature 
increases; (c) that if, but only if, it is possible to 
ascertain the effects of the above two causes (long- 
continued low pressure and temperature), then a deter¬ 
mination of atmospheric pressure with a fully standard¬ 
ised hypsometer is of the same order of accuracy as a 
determination with a mercurial barometer of the best 
quality and observed under the most favourable condi¬ 
tions, Great stress is laid on the need for study of 
thermometers when subjected to such conditions, and 
it is suggested that the ^fonte Rosa Observatory might 
undertake such an investigation. 

The tnangulation which forms the framework for the 
map of the area surveyed is dealt with by Mr. J. A. 
Spranger in Chap v. After the establishment of the 
base camp on the Depsang Plateau, the weather was 
at first so bad that it was found impossible to make a 
satisfactory connexion with known peaks, and it was 
determined to measure a base and start an independent 
triangulation resting on an astronomically observed 
latitude and azimuth. However, a week later the 
weather cleared, and it was then possible to observe 
peaks in all directions, including several fixed by the 
Indian triangulation; among these were K* and one of 
the Teram Kangri peaks The chart of the triangula¬ 
tion shows that the system divides into two parts, the 
dividing line running east and west through the Kara¬ 
koram Pass, and that the connexion between the two 
parts is weak Fortunately, it was found possible to 
fix the ultimate station towards the north by means of 
rays to well-fixed points, namely, the Gasherbrum peaks 
and another (12/52E) which had already proved useful 
m the southern portion. This gives a valuable check, 
and we may feel confident that the positions of the 
numerous points on which the topography depends are 
correcr enough for their purpose Tjie work was 
immensely difficult, and the success achieved reflects 
great credit on Mr. Spranger and Major Wood, R.E., 
who jointly carried it out, nor must we omit to mention 
the names of the two Indian surveyors, Jamna Pershad 
and Shib Lai, who did the plane-tabling, and of whom 
Dr De Filippi speaks in very appreciative terms. 

All the stations at which observations were made are 
fully described in a special chapter, together with the 
details of the connexion with the Indian triangulation. 
The descriptions are supplemented by photographs with 
arrows marking special peak^ and other arrows in the 
margins which by their intersection indicate the exact 
position of the astronomical instrument or the gravity 
apparatus as the case may be. The care bestowed on 
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these details is much td be commended. Trouble has 
often been caused in the past by the difficulty of 
identifying points about which some important fact had 
been laboriously ascertained. 

The introduction, which we deliberately mention last, 
is a masterly summary by Dr. De Filippi of the whole 
campaign. It is illustrated by a map of the whole 
region, on the scale of 1/2,500,000, showing the routes 
followed by members of the expedition* Large-scale 
maps of Rimu Glacier and of the new area surveyed 
have already been published in the general report. 

It must be remembered that the Eastern Karakoram 
is one of the most barren and inhospitable regions of the 
world, cut off from civilisation by hundreds of miles of 
extremely high mountains where passes are few and 
liable to be closed by snow even in summer, and that 
there are no roads or bridges—only rough tracks along 
the valleys, where possible, or with astounding gradients 
up and down steep slopes where the water is bank high. 

The scientific instruments, camp material and 
personal luggage of the Europeans alone weighed four 
tons and required sixty horses and twenty porters, 
quite apart from the necessary supplies (some six and 
a half tons) of European food. So carefully had the 
details been thought out, that all this mass of material 
was so subdivided that in no case was the work of 
individual groups hampered, though frequently they 
were separated by two hundred miles or more from the 
main party. The first seven months from the end of 
September 1913 had been spent in strenuous work in 
and around the Upper Indus valley. Meanwhile some 
fifty tons (about 2250 sacks) of food for the porters and 
fodder for the horses and yaks had to be assembled in 
the vicinity of Leh ready to be sent forward as early as 
the condition of the passes into and out of the Shyok 
valley made it possible, Everything was timed to a 
nicety ; the whole party, with the scientific equipment 
and all necessary supplies, assembled early in June 1914 
a few miles south of the celebrated Karakoram Pass, 
on the Depsang Plateau (17,590 ft.), which was to 
be the headquarters of the expedition for nearly three 
months. 

In this introduction, as in the general report, we 
realise with pleasure how cordial were the relations 
between the expedition and the several departments of 
the Government of India with which it had contact, 
and also what friendly relations subsisted with the 
Kashmiri officials, with the caravan leaders and the 
natives generally. But the most striking feature of 
both accounts is the simplicity and directness of the 
narrative, together with the modesty and self-effacement 
of the writer. The funds so liberally subscribed. 
were obviously used to the best advantage. 
member of the party was selected as being i stp«4»list 
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' ( branch 1 tejwi devoted unremitting efforts to 

tljj« uriWSt possible. 14 is not; surprising 
iiT. tic investigations have yielded such important 
, .resets, for it is a fine example of successful team work. 
Vet 4 he reader's attention is so persistently directed to 
tt$ activities of the various groups that he is apt to 
forget that the success is very largely due to Dr, De 
Filippi’s master mind, and that his genius as organiser 
'made it possible, not only to carry out all the main 
objects of the expedition, but also to branch out in 
other directions far beyond the area originally selected 
for scientific research. B. B. D. 

G. P, L.-C. 


The Kinetic Theory of Heat. 

Muller-PoutUets Lehrbuch der Physik. n Auflage. 
Dritter Band, Zweite Halfte . Kmetische Theorie der 
Wdrme . Von Karl F. Iierzfeld, Pp. x + 436. 
(Braunschweig: Friedr. Vieweg und Sohn A.-G., 
1955.) 2i gold marks 

I T is stated in the preface to this treatise on the 
kinetic theory of heat that there exists, on one 
hand, a number of adequate works on the kinetic theory 
of gases, and on the other hand, a number of very com¬ 
plete treatises on statistical mechanics, but that there 
is no text-book which gives a comprehensive treatment 
of the various applications of the kinetic theory in a 
convenient form. This gap Prof, Iierzfeld has set out 
to fill, and he has been so successful that we could wish 
that his work was available for English students in 
their own language. 

The first chapter contains an elementary treatment 
of the kinetic theory of gases, and it is at once evident 
that the author clearly realises the great importance of 
stating the precise mathematical and physical inter¬ 
pretation of every assumption made and of every 
equation obtained, a fact which contributes in no small 
measure to the success of the book The discussion of 
the Maxwell distribution of velocities is accompanied 
by clear descriptions of Bahr s work on carbon dioxide 
bands, Stem’s investigations of molecular velocities, 
and the work Of Cantor, Minnaert, and Wulf. The 
portion of the chapter devoted to the consideration 
of the viscosity of gases and allied phenomena con¬ 
tains ahort sections on the Gaede molecular pump, 
the Knudsen absolute manometer, and the diffusion 
pump. 

The, second chapter deals with general statistical 
mechanics; the author has again tried as much as 
possible 40 emphasise the physical meaning of each 
^tiatical formula, and the use of very advanced mathe- 
b avoided. The treatment of the behaviour of 
; jjsues in the third chapter loses a good deal of 


its reference vahte by the omission of any account :pf 
the numerous attempts, other than that of Van der 
Waals, which have been made to obtain a satisfactory 
equation of state. The author considers them to be 
practically useless, but, whether that be so or not, they 
are at least of considerable interest, and, after all, much* 
other scientific work has, in all probability, little further 
claim on our attention. The English reader must ddem 
it remarkable that in this chapter of forty pages, con¬ 
taining nearly ninety references to original papers, only 
three of these references are to the work of English and 
American workers, namely, to the work of Dushman, * 
Rideal, and “ McLewis.” 

The succeeding chapters on solids, the theory of 
fluids, and the theory of solutions are very extensive, 
and the sections on sublimation and liquid crystals are 
of special interest. An excellent treatment of Brown¬ 
ian motion is given in the chapter on the theory of 
fluctuations, and the developments of the quantum 
theory, in so far as they affect the kinetic theory, are 
concisely introduced in Chap. viii. The final chapter 
deals with the determination of the Loschmidt number 
and of the absolute dimensions of molecules , it con¬ 
tains a brief account of Rankine's work on this subject, 
and concludes with a short history of the development 
of the atomic hypothesis. 

The book forms a valuable work of reference, and 
can be more particularly recommended to those 
workers who, being conversant with recent English 
contributions to its subject matter, require ready 
access to the results of German investigators. 


Indian Botany. 

The Botany of Bihar and Orissa : an Account of all the 
known Indigenous Plants of the Province and of the 
most Important or most commonly Cultivated Exotic 
Ones . By H. H. Haines. (Published under the 
authority of the Government of Bihar and Orissa.) 
In 6 Parts, Part 1. Pp. x +199. 8 rupees. Part 2. 
Pp, 224. 10 rupees. Part 3: Calyciflorce. Pp. 
225-418. 9 rupees. Part 4 : Gatnopetala. Pp. 419-754. 
13.8 rupees, Part 5. Pp. 755-1058. 11 rupees. 

Part 6, including Appendices and Index to Parts 2-6. 
Pp. 1059-1350. 10.8rupees, (Calcutta: Thacker,Spink 
and Co.; London : W* Thacker and Co,, 1921-25,) 

W ITH the issue recently of Part 1, Mr. H. H. Haines 
has brought to a conclusion his account of 
the botany of Bihar and Orissa, and removed thereby 
another large slice from the area of Peninsular India 
not yet provided with a flora of its own, The first 
part was published in 1921, so that the work has been 
completed in the short space of four years. It must not 
be thought, however, that it is the product of only 
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lorty^ht months of labour, for Mr* Haines had been 
working on it before he left India, and indeed the 
l contents themsdves are full of evidence of the careful 

E ar&tkm of years of research in the field and in 
aria, and of personal acquaintance with the living 
grants in their natural habitat* 

The system of classification adopted closely follows 
1 that of Bentham and Hooker with some modifications; 
*4. the Euphorbiace® follow immediately after the 
Tiliaceae. This arrangement is not because the author 
is convinced that it is inherently the best, as indeed 
will be realised from a study of his discussion on 
taxonomy and classification, but because, being that 
followed by most English herbaria, it is the most 
convenient for English field botanists 
Mr* Haines has taken great pains to give the correct 
botanical nomenclature according to the International 
Rules, and to adopt the later developments in raising 
some of the Bentham and Hooker tribes to the rank of 
families; e,g. with the Urticaceae. Even when one 
does not entirely agree with him, his expositions are 
always illuminating. The keys to the families and 
genera are Mr. Haines’s own and are generally clear 
and easily applied, and the descriptions are sufficiently 
detailed to enable any field botanist to make quite 
certain of his identification. That they are accurate 
needs no assertion; they are based on intimate and 
painstaking observation and the study of type speci¬ 
mens Localities of occurrence and dates of flowering 
and fruiting are furnished for each species, and also 
¥ ncrtes on the uses of various parts of the plant. 

Part 1 is the most interesting from the general 
"aspect, as it includes, besides a fairly detailed and very 
interesting account of the area comprised and its 
topography, geology, and climate, an arresting and 
lucid dissertation on the general character of the flora, 
which denotes a most intimate acquaintance with the 
tract as well as a love for the study of its flora. The 
chapter on taxonomy and classification is thoughtful 
and stimulating, and concludes with a conspectus of 
orders and families in their interrelationship as con¬ 
ceived by the author. The part concludes with a 
glossary of the botanical terms used and an index for 
this part—there being a separate index at the end of 
Part 6 for the other five parts, which are devoted to 
the descriptive flora itself. 

An outline map of the distribution of the rainfall is 
attached to the chapter on climate, and in a pocket at 
the end of Part 1 will be found a good topographic 
map of the Province. The type and paper are ex¬ 
cellent, and there can be nothing but praise for this 
achievement of Mr. Haines, for which all botanists, 
and particularly those directly interested in the locality, 
will be grateful. 
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Die Tietwtt der, Nor*#- md Omee, 
von G. Grimpe und E. Wagler. LieferungT 
VI. d, VII. a, XL a). Tefl YI. d: Echiund®, 
Sipunculidse, Priapulidfle, von W. Fischer; Tail VII. 
a: Enteropneusta, von C. J. van der Horst; Tail 
XI. a: Pantopoda, von Johannes Meisenheimer. 
Pp. 55 + i 4 + i«. (Leipzig: Akademische Verlegs- 
gesellschaftjn. b. H., 1925.) 4*80 gold marks. 

The senes of which this forms the first section is planned 
to give an account—systematic, biological, ecological— 
of the fauna of the North Sea and the Baltic, and is 
expected to be completed in about 2000 pp. in three „ 
years. Each part deals with one group of animals,*, 
is separately paged, and bears a number in Romfch 
figures arid* a letter, so that eventually all the parts^ith 
the same Roman figure can be placed togeth# and 
bound in the sequence indicated by the letters; e.g . all 
the parts on Coelenterata will be headed “ III.” fallowed 
by one of the letters a-f according to the class or order— 
the part on Ctenophora will be marked “ III. f.” 

The accounts are intended to be of service to those 
teachers, students, and amateurs who wish rapidly 
to refer to the systematic characters and to ascertain 
the principal facts in the biology of the animals of the 
area. The descriptions of external and internal char¬ 
acters are necessarily brief, and some previous knowledge 
is necessary for a proper understanding of the text, but 
a good third-year student should find little difficulty in 
using the work. 

In Dr Fischer’s part, the Echiuridae, Sipuncukdae, 
and Priapuhdse arc treated separately. A statement 
of the characters of the family is followed by a key to 
the genera. A short diagnosis of each genus and 
species is given, the localities in the North Sea and the 
Baltic from which the species has been recorded are 
mentioned and shown on a map, and the general dis¬ 
tribution briefly indicated In the space of about a 
couple of pages, a summary is given of the anatomical 
features which can be made out by the naked eye or ' 
with the help of a lens or a binocular dissecting micro¬ 
scope, with references here and there to microscopic 
structure. Locomotion, food, reproduction, and de¬ 
velopment are successively considered, and attention is 
directed to parasites and to those members of the 
family which commonly serve as food to fishes. Dr. 
Fischer’s work is well up-to-date; it includes, for 
example, adequate notice of the investigations of 
Baltzer on Bonellia (1914 and 1924), and appended is a 
list of works of reference. The illustrations on the 
whole are good; a better one of the female Bonellia 
might have been given. 

The account of the Enteropneusta follows similar 
lines In the part on the Pantopoda a key is given to 
families only; this part would haVfe been much more 
useful if keys had been added for the genera and for 
the fifteen species. 

Judging from the portion before us, the series k 
likely to fulfil its functions very satisfactorily. We 
cordially wish success to the enterprise, which should 
result in placing in the hands of those whose work or 
pleasure leads them to examine the fauna of the North, 
Sea the means for rapidly determining their capture^ 
and for ascertaining the main facts of their biology., , 
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The Radio Year-Book' {Fourth Year): a Booh of 
Reference for alt Interested in Broadcast Receiving , 
Pfr xiv + 18#, (London: Sir Isaac Pitman and 
Sons, Ltd,, 1936.) x$. 6tf. net. 

Tfcis book will prove of value to all who listen to 
broadcasting. Photographs are given of many of the 
eminent men and of many of the popular artistes who 
have spoken or performed before the microphone during 
the past year. So far as British broadcasting is con¬ 
cerned; this year will be a momentous one, as the 
Government will have to come to a decision regarding 
the future of the British Broadcasting Company. The 
book is not a mere record of past achievements; many 
of the contributions look into the future and make 
conjectures as to new developments. Mr. Thorne 
Baker discusses the problem of the radio transmission 
of visual images. He shows that theoretically it is 
possible to have a screen in one’s home on which, for 
example the progress of the yachts at a regatta, 
possibly hundreds of miles away, could be watched. 
He points out the difficulties in th$ way, but says 
that they have nearly all been overcome by Mr. Baird. 

The technical section of the book gives many useful 
hints on the management of receiving sets and aerials. 
A chapter has been included on (t speaking” films by 
Mr. Elwell, the reason being that the three-electrode 
r valve has proved of the greatest value in this connexion. 
Dr. Lee de Forest is rightly given the credit of being 
the pioneer of perfectly synchronised talking motion 
pictures, which are called u phonofilms ” in America. 
We learn that the talking motion picture in a com¬ 
mercially perfect form will shortly be introduced into 
Great Britain A chapter is also devoted to loud¬ 
speaker extensions, and a system of wiring the various 
rooms of a house so that each room can have its own 
loud speaker or head-phones if so desired is described. 
A drawback to the method, however, is that if one is 
speaking in a room with a loud speaker, a listener on 
the phones in another room hears most of what is said, 

Intermediate Mathematics (Analysis). By T S. Usher- 
wood and C. J 4 A. Trimble. Pp. xii + 457 + xxiv. 
(London : Macmillan and Co., Ltd , 1925.) 7 s. 6 d. 

The authors of this text-book on mathematics to 
the intermediate degree standard have already 
established a reputation by their previous works which 
is fully maintained in the present. The book is 
wfell planned. It commences with simultaneous and 
quadratic equations and moves easily to the study 
of simple graphs and their applications to the deter¬ 
mination of observational laws and to the approximate 
solution of equations. Following a chapter on algebra 
there come two bn trigonometry and one on co-ordinate 
geometry. The three succeeding chapters return to 
algebra. Chaps, xi. and xii. deal respectively with 
vectors and trigonometry of the triangle, and the book 
is completed with two chapters on the calculus up to 
elementary differential equations. 

The book is well supplied with an admirable collection 
of varied examples. The argument is well developed 
and evidently based on a critical teaching experience. 
If 4 Suggestion may be offered, it is that the subject of 
vectors h too much segregated within its one chapter. 
There is no reason why it could not be reintroduced in 
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examples of differentiation, integration and differential 
equations. Applications of the method of least squares 
might, moreover, with advantage be introduced into 
the sections treating of maxima and minima and the 
determination of observational laws. 

In Praise of Birds: Pictures of Bird Life, Described 
and photographed by the Rev. Canon Charles E.. 
Raven. Pp. xiv 4- 148 4 * 48 plates. (London: Martin 
Hopkinson and Co., Ltd., 1925.) 14$. net. 

Dr. C E. Raven, Canon of Liverpool, has produced 
an attractive volume in praise of birds and of bird¬ 
watching. The story of his quests shows him to be art 
ardent bird-lover who takes a proper pleasure in every 
aspect of bird-life and in every opportunity of studying 
it on intimate terms. His photographs are evidence of 
much patient zeal: they are of varying merit, but the 
best are very good indeed. The author takes us from 
Cambridge to Surrey, with occasional excursions else¬ 
where ; and finally on a visit to the Dutch coast, to 
the ornithological wonders of which about half the 
book is devoted. Incidents both of bird-life itself and 
of experiences in watching and photography are 
pleasingly described, and a happy enthusiasm for the 
subject pervades the whole account. 

Physik in graphtseken Darstellungen Von Felix 
Auerbach. Zweite Auflage. Pp. xn 4-257 Tafeln 4 - 
29. (Leipzig und Berlin: B. G. Teubner, 1925.) 
14 gold marks. 

The author of this work must be a real enthusiast 
for graphical representation. From every branch of 
mathematics—pure and applied—physics, chemistry, 
and metallurgy, he has collected together graphs 
and drawings to illustrate the principal features and 
the most critical phenomena of these subjects. In 
many cases the drawings are new, but more frequently 
they are reproductions of those that appeared in the 
original memoirs dealing with the particular pheno¬ 
menon. In all there are 1557 figures in 257 pages, 
followed by 25 pages of short explanations of each 
figure, with references. The drawings are well repro¬ 
duced and combine together to provide a most inter¬ 
esting “ picture ” book for the scientific worker 

The Configuration of the Saccharides . By Prof. Dr, J, 
Boeseken. Translated into English from the Dutch 
by Dr. Samuel Coffey. Part 1 : The Configuration of 
the Monosaccharides. Pp. iii -h 71 + iv* Part 2: 
The Configuration of the Polysaccharides. Pp. ii 
4- 58 4-iii. (Leyden : A. W. Sijthoffs Publishing Co., 
n.d.) n.p. 

In these two monographs, the professor of pure and 
applied organic chemistry in the Technical University 
of Delft, Holland, has presented a clear and succinct 
account of the investigations which have led to the 
most recent views on the molecular configurations of 
the members of the sugar group. The work is well done 
and will be valued as a handy and accurate resume by 
the research worker, the lecturer, and the student. 
Although quite intelligible, the translation appears to 
be too literal, and we fear that much ot the phrase¬ 
ology employed would not be passed by the Society 
for Pure English. 



,! A • Letters to the Editor. 

f 7 te. 2 £$(or does not hold himself responsible for 
opinions expressed by his correspondents* Neither 
,r mn \ke undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
* this or any other part of Nature. No notice is 
taken of anonymous communications!] 

On One-Eyed Vision. 

I call “ solid ” or " three dimensional " vision the 
faculty of the brain to interpret the flat retinal 
images so as to give the impression of a three-dimen¬ 
sional space. A person with two healthy eyes views 
tiie same object from two slightly different angles, 
when the muscular effort required to bring the two 
images into coincidence serves as the guide for estimat¬ 
ing the distance This is the generally accepted 
explanation, but shortly after 1 had lost the sight of 
one eye, a friend expressed doubts of its sufficiency on 
the ground that if he alternately shut and opened one 
of his eyes, he noticed very little—if any—difference 
in the three-dimensional impression. I could under¬ 
stand his scepticism, because previous to my accident 
I had experimented in the same way with the same 
result. Since then experience has shown me that 
there is a veiy substantial distinction between the 
permanent ana temporary closing of one eye. 

Before explaining the inconclusive nature of the 
described experiment, we may consider what powers 
the one-eyed person retains to help him in estimating 
the distance of an object So long as he is young, he 
may find sufficient assistance in the focussing effort of 
the eye, but m old age, when that power is gone, what 
is left ? 

, Everybody who is in the habit of visiting picture 

g alleries must have occasionally come across a paint- 
ig which gives an almost compelling illusion of a 
three-dimensional space. Apart from the imitation 
of atmospheric effects, it is the correct perspective 
atid the true appreciation of the relative sizes of the 
objects that give a feeling of solidity, which artists 
occasionally enhance by wilful exaggeration. A 
picture has the same appearance whether looked at 
with one eye or two, and it is the " perspective " 
vision—-as it may be called—on which m old age a 
person who has lost one of his eyes has to depend. 

One-eyed vision is not flat, but it is untrustworthy 
because the unconscious mental process involved, 
depending on a knowledge of the dimensions of objects 
and their relation to the apparent sizes, is liable to 
be seriously at fault A tew examples derived from 
experience may illustrate this 

If we are accustomed to a wine glass of a certain 
size we may fill it with fair safety, but if another glass 
of similar shape and different size is substituted the 
result may be disastrous; we have a wrong idea of 
size in our mind, and this leads to a wrong impression 
of distance In our homes we are familiar with most 
of the objects that surround us, but there are some 
exceptions. I find flowers in a room difficult to 
locate when the receptacle in which they are placed 
happens to be hidden The flowers then seem to 
cling to the object with which they are in apparent 
contact They may appear in the hair or in the hat 
Of a lady sitting in front; and within the last few 
days I have seen a man drinking his tea with two fine 
roses growing out of his bald skull The same is true 
of moving objects A fly passing quickly across my 
field of vision is almost indistinguishable from a bird 
flying across the window. If such errors Occur when 
we are fully conscious, they are much more striking at 
the moment of awakening from sleep Once, m a som¬ 
nolent condition, I had the firm impression of seeing 
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perhaps 1$ Inches long arid ri inchaw high; but ' 
fag myself I found X was looking at, a small W 
cigarette box standing on a table beside nth. * ; 

Most people know how, even with full command , 
of two eyes, their sight may be interpreted in different 
manners. A rotating cup - anemometer may, for 
example, look as if the direction of rotation were 
inverted. Similarly, if a transparent cube be drawn , 
in perspective, all twelve edges showing, we may 
by an effort of mind get two entirely different im¬ 
pressions of the cube, in which it appears as seen 
either from above and the right, or from below and the - 
left Similarly, a cone drawn in outline may appear ip 
be turned inside out by an effort of the will, This 
shows how much the mmd is concerned in the process 
of solid vision 

If we now return to the experiment described in the 
opening paragraph, we realise that the two-eyed 
person looking round a room has a firm impression of 
the three-dimensional relations of the objects he sees. 
That impression remains when he shuts one eye, and 
he is not conscious of any difference. He would have 
to bandage one eye for some time and go into new 
surroundings before the test could have any value. 

There is another set of interesting and puzzling 
impressions which lie outside the immediate objects of 
this communication It concerns objects m motion. 
We know all motion to be relative, but nevertheless 
when a moving tram passes a stationary one a pass¬ 
enger in either of them, disregarding relativity, forms 
a definite and often wrong impression as to whether 
he is moving or at rest During the first few months 
after I had lost one eye, an unconscious swaying of 
my head always appeared to me as a motion of the 
surrounding objects, and when these objects were close 
to my face a most unpleasant sensation of their rapid 
roach resulted 

may in conclusion refer to the well-known inter¬ 
pretation of the apparent size of the moon when near 
the horizon, as showing how much psychological 
processes affect the interpretation we give to what our 
eyes perceive. Arthur Schuster. 

Yeldall, Twyford, 

Berks. 


The “ Modified Scattered ” X-Radiation. 

May we now supplement what we have already told 
regarding the scattering of X-rays by stating that we 
now know quite definitely that even after the y-trans¬ 
formation has taken place in a scattered X-radiation. 
and this has become a " modified scattered M radiation 
when its absorbability is measured in certain sub¬ 
stances, it has, even after passing through tbofce 
substances, precisely the same absorbability as the 
primary when measured in certain other substances. 

This is in perfect agreement with the generalisation 
we have already made that there are various definite 
levels of activity of an X-radiation in any substance, 
the level depending upon the whole of a more or less 
complex beam, ana that a change of the activity iff 
one substance from level to level may take, . 
without the least indication of any corresponding 
change in a second substance. What we have riow 
found is, that the penetrating powers of secondary 
and primary radiations are equal in some substances 
subsequent to transmission through plates of material 
which exhibit or produce the difference. 

What then of Compton's hypothesis, arid more 
important still, the second line obtained in the 
spectrum of the scattered radiation ? Can the wave-¬ 
length of a radiation change without producing 
corresponding change in absmption in alt substances A 
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yf\ t?e have already 
d^onstrated that a change to t he activity (photo- 
^cctric action, ionisation, absorption) of a radiation 
pan take place Without a change in the wave-length— 

: that wave-length and material substance are not the 
jftoiy factors; m X-ray phenomena. In order to 
reconcile our experimental results with Compton’s 
hypothetical change of wave-length, we should be 
cdmpelled to go further and state that a change of 
wave-length may take place without a corresponding 
change in activity—that is, we should be obliged to 
dissociate the properties of an X-radiation from wave¬ 
length altogether, or at any rate we should have to 
aaaumethat within certain limits, absorption, electronic 
emission, etc., are independent of wave-length. 

Consequently we are very sceptical as to whether 
a change in the diffraction angle in spectroscopic 
measurements really does correspond to a change of 
wave-length. A measurement of absorption is purely 
experimental, but a measurement of wave-length is 
dependent on the adequacy of the classical theory of 
diffraction, and assumes the absence of any unforeseen 
phenomenon. 

It is an experimental fact that the critical condition 
which governs the change of activity which we have 
called the /-phenomenon is not wave-length, but 
something analogous to " temperature ” of the whole 
beam of X-rays. Our critical condition for the 
excitation of the ^-electronic emission, /-ionisation 
and /-absorption is not that the frequency of the 
i primary beam should be higher than a certain critical 
value, but that this 41 temperature " shall be higher 
than a certain value. Thus in place of Stokes’ Law 
which we found to hold for K and L radiations, we 
find that in the case of the /-phenomenon at least, 
we may write T x must be greater than T t where T x 
is the average penetrating power (" temperature ") 
of the beam and 7 a is a penetrating power character¬ 
istic of the substance traversed. We use the term 
** temperature" only tentatively because it is a 
familiar physical quality which represents most 
closely, or is analogous to, the state of a complex 
radiation as measured by penetrating power by 
ionisation-absorption methods. It seems just possible 
that Stokes’ Law may need to be re-stated in some 
such way in order to make it more general, and to 
express what is most fundamental This, however, 
is speculative: the experimental facts we have 
recorded are in a different category altogether ; they 
am beyond dispute. 

To summarise, we must accept one of the following 


possible alternatives : 

(i) The second spectral line in Compton’s experi¬ 
ments does not represent another wave-length in the 
secondary radiation incident on the crystal of the 
spectrometer, or 


possible only on the assumption of the dual 
nftbffe of radiation in some such way as is suggested 
%\SirJ- J, Thomson, or 

0 The conditions essential to the production of 
1M>eoond epectral line in the spectrum of scattered 
X-radiation have not been realised in the hundreds of 


X-m&attai have not been realised in the hundreds of 
^pertoienta we have made oh the phenomenon. 
tttyrJs, highly improbable both from the variety of our 
*&d from the fact that we do under some 
what has the superficial appearance 
change of Wave-length. 

: w.ihe. cdtornattye probabilities are thus reduced to 
.it . C. Q . Barkla. ' 

: o S. R. Khastgir. 


si 


The EnergyLevels the Carbon Monoxide 
Molecule* 

In a recent communication (Nature, n6, 170, 
1925) I gave formulae for the two band systems (or 
" groups") associated with ionised carbon mon¬ 
oxide. These formulae were afterwards verified 
(Nature, xr6, 207, 1923) by the discovery of " eom-$ 
bitiation ** bands due to the third possible transition, 
between the three known energy levels. These 
electronic levels may be called X' t A\ and B\ in 
order of increasing energy. A* is a double level of 
spacing 126 cm.- 1 , while X' and B r are single. The 
J'-X' transition gives the comet-tail bands, the B f -X* 
transition the first negative group of carbon, and the 
B'-A' transition the new Baldet-Johnson combination i 
bands. 

In an investigation on the excitation potentials of 
nitrogen bands, Duncan (Astro physical Jour , 62, 145, 
1925) has observed four systems of bands which he 
considers to be new nitrogen band systems. I find, 
however, that his second negative group is the first 
negative group of carbon, just mentioned above, 
his seventh positive group is the fourth positive group 
of carbon, commonly attributed to carbon monoxide, 
and his fifth positive group is probably the third 
positive group of carbon, commonly attributed to 
carbon dioxide. I have been unable to identify his 
sixth positive group The second negative group is 
strong, and his value of the excitation potential is 
therefore doubtless reliable. Applying the correction 
of 1 3 volts which I found necessary in the case of the 
known nitrogen band systems (Nature, January 16, 
p. 81), one obtains 19 8 volts for the energy of state 
B'. This gives 14-2 volts as the calculated energy of 
state X\ i.e. the ionisation potential of CO. The 
best direct experimental values are 143 and 14 1 volts 
(see p 123, Report of National Research Council on 
,f Critical Potentials ”). 

When writing my letter on the band spectra asso¬ 
ciated with carbon (Nature, 116, 170, 1925), I was 
unable to obtain any satisfactory quantum relations 
for the fourth positive group The vibration fre¬ 
quencies of 500 and 3000 quoted there were based on 
the series arrangement of a portion of tire bands Of 
this very extensive system, made by Deslandres and 
by Lyman. I now find on re-examination of this 
matter that in this one instance Deslandres arranged 
the bands in sequences (corresponding to a given 
change in vibrational quantum number) instead of 
following his usual custom of arrangement in progres¬ 
sions. It is, however, possible to arrange this system 
in progressions, showing the usual numerical relations, 
and the new tabulation includes not only all of the 
bands arranged in series by Deslandres and by 
Lyman, but also all of Lyman's " fifth positive group ” 
(Proc. Amer . Acad. Arts , 45, 315, 1909), and all of 
the remaining unassigned bands, with the exception 
of about a dozen very faint members. Approximately 
150 bands thus appear on the Wn* diagram, the most 
extensive band system known for molecules of this 
general type. The heads are given within the rather 
large limits of error (and with Deslandres’ values 
raised 1 A.U., to be consistent with those of subsequent 
investigators) by the formula 

p * 64,721 + (149928*' - 17 * 4 *' 1 ) 

-(2147 74ft*-12 703ft' 1 ), 
where ft' varies from o to 14, and ft' from o to 22. 
The distribution of intensity is similar to that in the 
familiar aluminium bauds* which I have previously 
cited as typteal (Pkyr. 25, 240, 19*5)* 

Investigators agree that this so-called fourth 
positive group of carbon, which seems always to 
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appear in a vacuum tube discharge when stop-cock 
grease is used, is due to (X) (see Kayser and Konen, 
vol. 7, p. 141), and direct evidence on this point is 
now available Leifson, m an investigation of the 
absorption of some gases and vapours in the extreme 
ultra-violet (Astro. Jour , in press), photographed a 
strong series of narrow absorption bands in carbon 
monoxide which I find represent, for absorption , the 
0-0, o-i, o-2, etc to 0-11 transitions, in my arrange¬ 
ment of the fourth positive group of carbon Since 
the cold gas was used, onlv this one progression 
should appear This definitely establishes the final 
state of this system (m emission) as the stable state 
of the carbon monoxide molecule Moreover, the 
final state of the Angstrbm CO bands is given by the 
same progression as the wiltal state of the fourth 
positive group. Thus the Angstrom band heads can 
be represented by 

* = 22,162 4 (2158;?' - 76«' 2 ) - (1490 28)/* - 17 24«' a ), 
.where n* varies from q to 5 or more, and u'~o, 1, 
and probably 2 This relationship places \451r as 
unquestionably the 0-0 band, a point concerning 
which there has been some dispute (See Hulthen, 
Ann. d Phys , 71, 41, 1923, and Mecke, Phys Zeit , 26, 
217, 1925 ) 

The system of electronic energy levels for carbon 
monoxide thus evaluated consists of X , A, and B 
for the neutral, and X', A', and B' for the ionised 
molecule The transition A -X gives the fourth 

E ositive group of carbon, and B-A the Angstrom CO 
ands. From the known structure of these latter 
bands, B and A are both single levels The transi¬ 
tions for CO* have been given Taking X as the 
zero level, the energy values of the various levels, in 
wave-numbers, and in volts, are approximately as 
follows : 

A ~ 64,721 cm 0 = 8 o volts, 

B =86,883-107 volts, 

A'= 115,082 = 14 2 volts, 

A' =135,554 and i35»4 28 = ^ 7 volts, 

B' = 160,720 =198 volts 

The 0-0 band of the various systems should thus 
be excited at the following voltages : fourth group 
(Xt 545) at 8 o volts, Angstrbm bands (*4511) at 107 
volts, comet-tail bands (\4SS0) at 167 volts, first 
negative group (X2igo) and "combination bands" 
(*3974) at 19 o volts 

Carbon monoxide is the only molecule, in addition 
to nitrogen, for which electronic energy levels of both 
the neutral and ionised state are known, and is the 
only molecule for which the spectroscopic data are 
complete 'Jhc new information now obtained leads 
to theoretical results of some significance These are 
discussed m a letter on the " Structure of Molecules " 
to be published in another issue 

RAVMOND T Birgl. 

University of California, 

December 19, 1925. 


The Dynamics of Surface Action in Closed Vessels. 

The theoretical treatment which has been ad¬ 
vanced, and experimentally tested, describing the 
effect of diluent gases and vapours on the initial 
stages of catalytic action (see Nature, vol n6, pp. 
278-279), has been successfully extended to the 
dynamics of catalytic decomposition m closed vessels. 
Let l A — tn . B -1 n . C + . , etc., be the reaction, 

and let a, b, c, . . , etc, be the initial pressures of 
the molecular species A, B, C, , ., etc., and let x 
be the pressure of A transformed in time t. At time 
t the pressure of ^ = (**-*), of B = (6+ *»//. *), of 
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C= (c + n/Lx), , . etc., A gas stream of varying 

composition bombards the surface during the re¬ 
action, and the probability that a molecule A will 
hit a centre of activity immediately it becomes 
bare is given by the fraction of A molecules m the 
bombarding stream, % e. by 

__( fl ) 

+nn(b'\- mjlx) + Mc(£+ **//*) + . . 

where /i At n Bt fj-o are constants depending on the 
nature of the gas 

If r A> tj, t C) , etc , represent the mean lives of 
the molecules A , B, C, on the centres of activity 
which arc assumed in the present argument to be 
homogeneous, £ be the fraction of a given time 
interval / during which the centre is free of adsorbed 
molecules, and n be the number of molecules ad¬ 
sorbed during this time, t, winch number is equal 
to the number of times the centre becomes vacant, 
then the number of molecules of A that are present 
among the adsorbed molecules during t seconds 


_ ■-jr) 

- x) 

and the time they occupy the centre is 
nr A u A (g - x) . 

±i* A (a-x) 

Thus the fraction of the interval of t seconds during 
which the ” centre of activity " is occupied by A is 

1 nr A fi A (a - x) 
t 2m a(u-x) 


But 


t _ , , nZp A T 4 {a-x) 
s £mj(0 ~*) 


I-Ience the fractional time during which the centre 
is occupied by the reactant becomes 


_ W ;j - x) _ ... 

T^ A T A {a- x) \iln^ A (a-x) * v 9 

If A: be a constant depending on the number and 
nature of the centres of activity present, then at 
constant temperature the rate of reaction may be 
calculated from the fractional times of occupation 
L-molecular Reaction .—The rate of reaction is 
proportional to the probability that / adjacent 
centres should be occupied simultaneously by the 
reactant Thus 


d JL_ k tl ( 4 _ A^x(g ~ x) _ 

dt x ^i^^ A T A(a- x) 4 £/w 2 m. i(a~ x). 



where 


(1) 

( 2 > 


a ^ f*A r A j u - fi A r A 

Sm A r A a + t/nZfija' ^ A r A a * f jn^ A a 

If Zlti 2 n A a be independent of x, then the general 
solution is 



. a Bx C ( 1 


n . 

a) 


Lf 1 1 \ 

+ < 4 {a-xy - 1 - r w 

where A, B, C f . . are constants. The special 
case £ — o becomes 

b I f I I } t v 

(/-i) 1 11 «1 («-*)»-» cF 1 ) * w 

I —W 

and is of the form followed by homogeneous re¬ 
actions. 
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Uni-molecular Reaction —In the great majority of 
surface actions the effect of the catalyst is to simplify 
the reaction, lower the heat of activation, and make 
the change um-molecular. The general relation 
becomes 

dx = K(a-_x) 

dt i + px * ' 

and, when K and P are independent of x , integrates to 


K =* 


1 + a/3 
t 


log- 


a 

a ~ x 


fix 
t ' 


( 6 ) 


where 

k = , and ^ 

jr A a 4 ^/n^ A a lv-AT A a 4 £/n±n A a 

The form of (6) vanes markedly with the values of 
the constants, and the majority of the forms it can 
assume have been experimentally verified by Hinshel- 
wood and co-workers m their experiments on the 
decomposition of gases on hot wires I have re¬ 
peated the experiments on the decomposition of 
nitrous oxide and ammonia by platinum, and find good 
agreement with (6) 7 'he dehydrogenation of ethyl 
alcohol by copper in closed vessels also follows this 
equation It is to be observed that it is now un¬ 
necessary to assume that the surface is saturated to 
obtain relation (6) F H Constable 

St John’s College, Cambridge, 

January T5 


Discovery and Dialectics. 

Prof Masson, in Naturl of January 2, cour¬ 
teously dissents from the conclusions expressed in my 
" Science and Scientists in the Nineteenth Century/' 
and, thanks to the courtesy of the editor, I am allowed 
to reply 

My proof-sheets were revised by seven Cambridge 
fellows, who were kind enough to give me the benefit 
of their accurate knowledge in the different depart¬ 
ments of science with which l deal In addition to 
them, Sir A E Shipley, Sir J J. Thomson, Sir 
Joseph Larmor, and Sir Oliver Lodge read through 
my proofs and made many helpful suggestions The 
last, in his ‘Introduction, expressly agrees with my 
conclusion that there are every whit as many pre¬ 
possessions in science a s there are in theology The 
warfare between science and theology is, therefore, 
in no wise unique , for a similar warfare is character¬ 
istic of every form of human knowledge 

This is my main thesis, and Prof, Masson does not 
seriously attack it He does, however, dissent from 
my conclusion that men of science do not receive 
new ideas with enthusiasm, suggesting that if they 
oppose them they are the rank and file of the scientific 
army > Let us take, therefore, two outstanding con¬ 
tributions to knowledge, the conservation of energy 
and the evolution of species Joule performed not 
merely one experiment but many experiments, and 
a man of the standing of Kelvin points out that 
scientists like Graham or Miller objected to the 
results of these experiments, saying " simply he did 
not believe m Joule because he had nothing but 
hundredths of a degree to prove his case by, M Mohr, 
Mayer, and Helmholtz shared the keen hostility Joule 
encountered Gustav Magnus warned Helmholtz 
against undue partiality for mathematics, and the 
attempt to bnng remote provinces of physics together 
by its means. Poggendorf thought that the paper 
01 Helmholtz on the conservation of energy was not 
worth publishing 111 the Annalen . The older physicists, 
like Dove and Reuse, would not admit the principle 
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of the conservation of energy. Distinguished mathe¬ 
matical colleagues like Eisenstein and Lejeune- 
Dirichlet seconded the opposition of Dove and 
Reuss. 

Darwin succeeded in obtaining the qualified ap¬ 
proval of Lycll, Hooker, and Huxley to his illuminat¬ 
ing conception With these three signal exceptions, 
it is true to say that the leading men of the world ofc 
science offered the stoutest opposition to hts ideas. 
Sir Richard Owen was a naturalist who occupied such 
a foremost position in science that he has been called 
the British Cuvier, and he could not see his way to 
accept the new view Among the opposition were 
W H Harvey, J H Balfour, H Falconer. Sir E 
Sabine, H C F Jenkin, St. G J. Mivart, A Gray, 
L J R Agassiz, J L. A de Quatrefages de Br6au, 
G. A Brull6, F J Pictet, J. H C Fabre, Henn 
Milne-Edwards, O Volger, R A von Kolliker, and 
K. E von Baer The bulk of the criticisms given in 
my book appeared almost immediately after the 
publication of the " Origin of Species," and I do not 
think that I have given any criticism of later date 
than the year 1864, within five years of its appearance 
These critics leave on the mind of the candid reader 
the impression Huxley took the trouble to record in 
1887 " There is not the slightest doubt that, if a 

General Council of the Church scientific had been 
held at that time (c i860), wc should have been 
condemned by an overwhelming majority " In 1885 
ho wrote "It is curious now to remember how 
largely at first, the (scientific) objectors pre- 
clo rn mated " 

Robert H Murray. 

Broughton Rectory, 

Huntingdon 


Dr Murray’s reply to my review makes me feci, 
like the Elephant's Child, " a little warm, but not at 
all astonished " For I have not been taken literally, 
and I wished to be Nor, I think, has Six Oliver 
Lodge , for, whatever opinion the words of his 
“ Introduction " may cover, in them he most cer¬ 
tainly does not “ expressly agree " that science is as 
full of prepossessions as is theology , he presents Dr 
Murray's conclusion and its consequence, but his 
personal verdict on the question of equality is with¬ 
held So far am 1 from dissenting from Dr Murray's 
statement that new ideas are not enthusiastically 
received in the scientific world, that I was at pains 
to emphasise this fact, and went further by asserting 
that tins coldness plays an indispensable part in the 
method of science by counteracting hasty belief. 
That Dr Murray neglects the fundamental value of 
decent scepticism is my main quarrel with him. 
Please, I did not suggest that only the rank and file 
pooh-pooh new ideas * I expressly included every 
one. In doing so, I propounded an idea, and Dr. 
Murray has unkindly blighted it by neglect, 1 said, 
“ Moreover, no man of science, not even the greatest, 
has mpre than a short period in his life during which 
he is so free from human vanities that his discoveries 
are faultless and his opinions just " Dr Murray 
implies that I called Joule's work r< one experiment 
I said “ one research." 

I shall not, I hope, be thought guilty of impatience 
if, for the sake of saving space, I close by referring 
any one who wishes to concern themselves in these 
matters (a) to the literal sense of my article of 
January 2, (6) to Sir Oliver Lodge's Introduction to 
(t) Dr. Murray’s well-founded facts about men of 
science, and (d) to Dr. Murray's natural, but—I am 
sorry !—fallacious inferences about science 

Irvine Masson. 
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Genes end Linkage Groups in Genetics. 

I have no intention of criticising in detail the 
elementary lecture on Mendelism which Prof, Huxley 
£ive$ in Nature of January 30, p 154, as a supposed 
reply to my remarks in the issue of December 26, 
1925. Our minds are so differently constituted that 
what he regards as facts I consider to be unproved 
assumptions, and what he calls proof I consider to 
be begging the question. Nothing of what he says 
is new ; indeed much of it, it has been my painful 
duty to present to my students year after year 
whilst never concealing from them rnv utter scepticism 
as to the assumptions involved 

Prof. Huxley's statistics leave me entirely un¬ 
moved .Statistics m biology are a very dangerous 
weapon , their value entirely depends on the validity 
and definable character of the unit which is counted 
It is because I do not regard Morgan’s units as having 
any validity whatever that I consider his deductions 
as valueless These units are avowedly assumed in 
order to make his observations fit a preconceived 
theory, if the fit is not exact, then further units 
will be assumed in order to make the fit better, and 
this procedure lie calls proof 

I should like, however, a brief space to set forth 
to readers of Nature the reasons why, in company 
with some of my most distinguished colleagues, I 
regard the whole of tins " factorial analysis ” as 
both formal and futile. 

In the first place, the supposed " genes ” or " unit 
factors,” even if we concede their existence, throw 
no light whatever on the course of evolution or on 
the past history of existing species Thi9 is the 
opinion of those whose opinions are most entitled to 
respect in the realms of systematic zoology, of 
palaeontology, and of embryology, which are the 
three great sources of our knowledge of evolution 
What is the use of telling us that the constitution of 
an animal is to be represented by the factors a, b, c, 
d, e, f and g , if it was not formerly represented by 
a, b, c, d, t and /, and has become what it is by the 
addition of ” g ' ?—Yet when we examine in detail 
what the “factors” in Drosophila actually are, any 
competent entomologist would laugh to scorn the 
idea that they represent elements in the evolution 
of an actual insect Secondly, what Morgan has 
proved m the case of Drosophila and what has been 
shown to occur in every case where plants are culti¬ 
vated or animals bred in confinement m large numbers, 
is that sharp deviations from the type occur and that 
these aberrant individuals when crossed with the 
type exhibit Mendelian segregation in their inheritance 
So universally is this the case that geneticists like 
Baur have been driven to assume that there must 
be “ ldiokinctic factors ” in the environment to 
account for these mutations 

Now if the true object of science is rerum causa $ 
scire, once this fact has been well established, the 
next step should be to ascertain how the distinctive 
features of these mutations are acquired m the course 
of individual development and whether apparently 
unrelated mutations might not be due to varying 
intensities of the same disturbance of embryologies^ 
processes. As I pointed out m the review which 
originally excited Prof Huxley’s criticism, we can 
show m the case of Vertebrata that “ mutations ” as 
apparently diverse in nature as mental defect and 
supernumerary fingers can be explained as due to 
varying degrees of abnormal amnio tic pressure. Yet 
we look m vain in the work of the Morgan school 
for any trace of analysis of this sort. 

Thirdly, when the course of individual develop¬ 
ment has been ascertained, the next step should be 
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to try to find the environmental influences Which 
have produced the disturbances of development* 
It is because Tornier has done this and has brought 
a great mass of direct and indirect evidence in support 
of his views that I regard his work as equal in value 
to that of all the other geneticists put together. Not 
only has he shown how mutations arise, but he has 
also thrown light on the still more interesting question 
of why these mutants when exposed to natural 
conditions tend to revert to type. This valuable 
work is of course only m its initial stages : like 
other pieces of important work, its course was 
interrupted *bv the War and has not been since 
resumed, but it is only along lines such as these and 
not by the assumption of imaginary factors that a 
ture explanation of the origin of mutations and of 
the physiological nature of Mendelian inheritance 
will ever be attained E W. MacBripe. 


Greenland or Polar Front. 


To Mr L C W Bonacina's communication entitled 
“ Greenland or Polar Front,” which appeared in 
Nature of November 21, p 748, 1 should like to make 
a brief reply I must again insist upon the contrast 
which exists between the two polar regions of the 
earth, 1 and repeat that, despite much misconception, 
the Arctic basm is neither cold nor drv relative to 
Greenland or, during the cold season, even to Siberia 
and British America Nansen’s observations made 
during the drift of the From show that 66 5 days in 
the year were foggy Mr. Bonacina’s statement that 
fogs did not occur during the winter, does not refer 
to the long cold polar season, but to the short period 
of December to February inclusive Fogs occurred 
in every other month, and one (lay m every four was 
foggy for this period During Capt Amundsen’s 
flight toward the Pole, fogs w r ere so thick that little 
could be seen lor much of the way, and near 89° N. 
fogs were a serious handicap in taking off after the 
forced landing. 

Mr. Bonacina urges in support of a supposed cold 
high-pressure “ polar front ” a pressure difference 
between the Arctic basin and the Icelandic low, but 
it is significant that within this very sector of the 
Arctic basin the dominant wind component along 
the meridian is not from the north, but from the 
south Mohn’s tables based upon Nansen's observa¬ 
tions on the Fram for the year 1893 (when the vessel 
zigzagged throughout along the ‘ 85th parallel of 
latitude within the European sector) showed that 
for the entire year 59 4 per cent, of the wind force 
had a southerly component and only 40 6 per cent, 
a northerly Reckoned for the periods November 
to April and May to October separately, the corre¬ 
sponding figures are for the southerly component 
58 1 per cent, and 60 5 per cent, respectively. For 
the short winter season (December to February) 
when fogs were not observed and when, according 
to Mr. Bonacma, it might be supposed that cold air 
would move out southward from the Arctic basin, 
no less than 63 2 per cent, of the wind component 
reckoned along the mendian was from the south.* 
As pointed out in my earlier communication to 
Nature, the most striking fact which emerges from 
all the Fram observations is their monotony of 
character with but slight seasonal changes—these 
are the well-known characteristics of an expanse 
of sea. 

The course of the Fram as it drifted in the ice . 
supplies an even more striking proof that the dominant 
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winds over the Arctic basin do not move outward, 
but, on the contrary, inward The wind components 
throughout have been computed by Mohn, and these 
appear strikingly set forth upon two of his charts * 
Evidence has piled up along the same direction from 
stations on the Arctic coasts of Siberia and British 
America for the long winter season, during which 
winds from the north are accompanied by elevation 
of temperature and those from the south by a fall 
of temperature. Kindle, with much personal ex¬ 
perience in Arctic America, hds rendered a service 
through assembling the observations to prove this 
generalisation. 4 

A more complete answer to the objections raised 
by Mr. Bonacina will be found in a monograph now 
in press and soon to be obtained through the General 
Library of the University of Michigan 4 

William Hekhert IIoubs 


The Palaeolithic Drawing of a Horse from Sherborne, 
Dorset. 

In entitling his account of this object "On an 
appatently Palaeolithic Engraving on a Bone from 
Dorset" (my italics) Sir Arthur Smith Woodward 
displayed his habitual caution, and it is with great 
regret that I now find m\self obliged to differ from 
one for whose judgment 1 have so great a respect 
For 1 still believe the Sherborne drawing to be a 
forgery and a clumsy one at that It was perpetrated 
As a practical joke, such as delight the heart of boys 
of fifteen How far the finders of the bone were 
involved in the affair there is nothing to show, one or 
other of them may have been innocent of it But 
that some of the boys m the school were not quite 
so ignorant as Mr Araldo Cortesi professes himself to 
be is shown by the fact that they were familiar with 
" Early Man in Britain " and the illustration of the 
Creswell Crag horse given there by Sir W. Boyd 
Dawkins 

Mr. Bayzand, who was intimately acquainted with 
all the facts—which he communicated to me—acutely 
remarks that a tracing of the Sherborne drawing when 
superposed on that of Creswell reveals an identity in 
size and as well a remarkable correspondence in 
outline The odds against such a correspondence 
arising as a mere coincidence are sufficiently great, 
but it is easy to understand how a tyro in the art of 
forgery would have found it difficult—unless he 
happened to be a skilled artist—to make a sufficiently 
plausible copy with a change of scale Further, 
those parts of the Sherborne copy which differ from 
the Creswell original do so in just those details which 
are likely to betray the inexperienced observer, 

I do not fully understand the term " semifossilised," 
but 1 imagine it is intended to mean less altered 
than the mammalian teeth found in the gravels of 
the neighbourhood, i e in just such a state as might 
be expected of a bone which had lain in a refuse 
heap exposed to the air. W. J. Soli as. 

University Museum, 

Oxford, January zz 


Prof W. J. Sollas has directed my attention to a 
letter in the issue of Nature of January i6, by Sir 
Arthur Smith Woodward, on the supposed Palaeolithic 
drawing of a horse from Sherborne 
At the time of the "discovery" of this drawing I 

1 Op, ett , vqI 3, pis xviu. and xxv»i 

4 B, M, Kindle, ■* Observations on Ice-borne Sediments by the Canadian 
and other Arctic Expeditions," Joum bet, vol J\ April 1924, pp 

William Herbert Hobbs, " The Glacial Anticyclones, the Poles of the 
Atmospheric Circulation," Umvtrstty of Michigan Publication, Aiui Arbor, 
Mich.! pp, 200^3 pis,, 33 text figures. 3 dollar*, 
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was engaged at the Sherborne School in arranging the 
museum collections and then learnt something of the 
history of the find 

The whole affair, as I gathered, was a trick played 
solely for the benefit of the science master without 
any idea that it would go any further Its success 
was a source of much merriment at the school, par¬ 
ticularly amongst those boys who were under this 
master, and I was even invited by some to inspect 
the fake 

1 may mention that a copy of " Early Man in 
Britain " was lying in the Museum while I was there, 
and I should add that 1 was informed that the bone 
was discovered near a rubbish heap on the Bristol 
road, where some of the refuse of the town had been 
deposited 

This, so far as I can remember, was in the year 
19r 2 or 1913, and 1 dismissed the whole matter from 
my mind until I learnt, not without surprise, that 
Sir Arthur Smith Woodward had communicated the 
" discovery " to the Geological SocieLy When later 
I read lus account I at once informed Prof Sollas of 
all that J knew, and so am directly responsible for 
the statement made by him in the third edition of 
" Ancient Hunters " 

C J Bvyzano. 

Oxford, January 21 


Spermatogenesis in Spiders and the Chromosome 
Hypothesis of Heredity. 

Prof Warren, in Nature, January it>, writes a 
second letter in support of his previous contention 
that the spermatogenesis of spiders is different from 
that of all other animals, anil that it is " a good 
corrective to the view of the all-sufficiency of chromo¬ 
somes, and to the tendency to substitute cellular 
structure in the place of the directive vital activity 
of the organism " 

It is difficult to understand what Prof Warren 
means by this statement, because it is universally 
allowed that modern cytological observations have 
thrown a clear light on nearly every problem of 
genetics and heicdity 

Tn the past ten years I have probably carried out 
more investigations than any one else on the cell 
cytoplasm and its organella, yet throughout 1 have 
been obliged to admit that the only cell organs which 
fulfil the necessary conditions which a study of 
genetics lays down, are the chromosomes 

At the same tune, while I have been forced to 
believe the chromosome theory m general, I recognise 
clearly that there are still many facts winch the 
chromosome theory does not explain The spermato¬ 
genesis of spiders, as we know it in this lalxiratory, 
provides no stumbling-block to a belief in any part 
of the chromosome theory, any more than does the 
presence of atypic spermatozoa in molluscs, for 
example 

The amitosis question has long been a subject 
which the anti - chromosome theorist has toyed 
Prof, Warren is not the first rebel, he will not be the 
last When I was a student at Oxford I caused some 
concern to my teachers by developing a bad attack 
of anntosis-itis It was brought on by reading Prof. 
Child's interesting paper on “ Momezia " However, 
that is 11 past history 

Now Prof Warren is in the middle of a bad attack 
of the same disease. Like all the evidence for ami¬ 
tosis in germ cells, Prof. Warren's is going to be 
unconvincing. Even if this investigator does demon¬ 
strate division or fragmentation of nuclei, this does 
not necessarily mean that the cell is dividing amitotic- 
ally. I can only refer Prof. Warren to Macklin’s 
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paper -in the Carnegie Institution of Washington, 
Series, Embryology. 

If the chromosome theorist can demonstrate one 
normal mitosis in Prof Warren's slides, the whole of 
this observer’s claims must be in doubt. The onus 
lies with Prof. Warren, and not with the chromosome 
theorist, The atypic sperms of molluscs have been 
followed even into the egg; no cytologist could sus¬ 
tain an attack on the chromosome theory when we 
know that the typic sperms of these molluscs are the 
real agents m fertilisation. 

As was reported in Nature in October 17, 1925, 
Dr. S D. King examined one species of spider, and 
found a normal chromosome cycle m certainly a vast 
majority of the cells In fact, I have never seen a 
bigger X-chromosome Now, we know from Dr King's 
work that a normal chromosome cycle may occur in 
spiders, with normal spcrmatogonial divisions and 
normal spcrmatogonial spindle-bridges, so we must 
hesitate in accepting Prof Warren's statements so far 
as they constitute an attack on the chromosome theory. 

Prof Warren seems to have been the first person 
to have shown that peculiar atypic Spermatogenesis 
may occur in spiders, and for this he deserves much 
credit. 

J. BRONTli Gaienby. 

Zoological Laboratory, 

Trinity College, Dublin, 

January 39, 


Polyploidy and Sex Chromosomes. 

The interesting announcement of Dr. J. W. Heslop 
Harrison (Nature, January 9, p. 50) that he has 
found a single pair of sex chromosomes in certain 
polyploid species of Salix will, if confirmed, add to 
our knowledge of sex chromosomes in dioecious plants, 
but does not necessarily alter any of the current views 
regarding the origin of polyploidy. The fundamental 
fact that the chromosomes in many plant genera 
occur in arithmetical senes, shows that the process of 
multiplication m number is one that affects all the 
chromosomes simultaneously. This is true however 
the change comes about, whether, for example, 
through a suspended mitosis or by the union, in 
hybridisation, of nuclei the chromosomes of which 
are sufficiently incompatible to be unable to pair in the 
following meiosis. Multiplication of the whole chromo¬ 
some senes through a condition involving a sus¬ 
pended mitosis is well known to occur naturally in 
various plant tissues and has been produced experi¬ 
mentally by a variety of methods. 

There has been evidence for many years, for example, 
in the genetic behaviour of Oenothera gigas, tnat 
secondary changes took place in addition to the 
pnmary doubling of the chromosome number, such 
changes being either coincident with or subsequent to 
the original doubling. The hypothesis {" Polyploidy,*’ 
1924, Brit Journ. Exp . Btol , vol. i, p. 175) that 
the hexaploid condition in wheat has arisen through 
the crossing of a diploid with a tetraploid species, 
producing a sterile Fj, in certain individuals of which 
a split in the chromosomes gave all the chromosomes 
mates and so produced a fertile hexaploid individual, 
has recently been fully confirmed experimentally 
(Clausen, R. E , and Goodspeed, T. H. # ,f Interspecific 
Hybridisation m Nicotians, Genetics, vol. 10, p, 278, 
1925). In a cross between Nicottana tabacum var. 
(diploid, n~i2 chromosomes) and N. glutinosa 
(tetraploid, «= 24 chromosomes) they obtained a 
sterile F, with 3« (36) chromosomes. A single 
capsule, however, produced from seeds two plants, 
one of which was fertile and when selfed produced 
an F* population like the F 4 but somewhat larger in 
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size. These were shown 60 be hexaploid ( 2 # *= 72 ), 
although the authors speak of it as a tetraploid 
form. 

This removes any possible doubt about such pro¬ 
cesses actually taking place and affecting all the 
chromosomes simultaneously. If a single pair of sex 
chromosomes occurs in a hexaploid species of Salix, 
it would mean that an additional process of adjust¬ 
ment has taken place, the nature of which might be 
disclosed by further investigation There is evidence 
that secondary changes have taken place in the 
chromosomes of certain polyploid species, The size 
relationships of chromosomes ana nuclei in the 
Sal ices have already shown that some peculiar con¬ 
ditions are involved, and these may well be concerned 
in part with the readjustment of the sex chromosome 
mechanism. 

Two further points must be briefly stated m this 
connexion. (1) Bridges ( Amer . Nat , vol 59, p 127) 
has recently obtained tetraploid females of Drosophila 
with 4 sex chromosomes, showing that the X-chromo- 
somes have been duplicated at the same time and 
m the same way as the autosomes. (2) The situation 
which Dr Harrison mentions has already been 
described (Santos in Bot. Gaz , vol 7*5, 1923) in Elodea, 
This is tetraploid in comparison with related forms, 
having 48 chromosomes including an unequal XY 
pair. Meurman ( Soc . Set . Fennica , Comm. Biol,, 2, 3) 
has also recently given reasons for suggesting that 
Rumex acetosclla (n « 20-21) is a ditriploia species. It 
has a single pair of sex chromosomes and another 
pair which are transitional m behaviour between sex 
chromosomes and autosomes These are further 
reasons for believing that sex chromosomes duplicated 
m the process of tetraploidy can later be gradually 
transformed into autosomes 

R. Ruggles Gates. 

King's College, London, W.C.2, 

January 12. 


The Magnetic Storm of January 26-27, 1926. 

The great increase in solar activity since the middle 
of November last, as manifested by spots and faculae, 
was not accompanied by any notable magnetic dis¬ 
turbances until January 26, when the greatest storm 
of the present solar cycle was recorded. 

There is some ground for considering this storm as 
one of a sequence of disturbances at approximately 
27-day intervals, extending with only three interrup¬ 
tions since March 5, 1925, but this is not yet definitely 
established. 

There was a small H Sudden Commencement" at 
17b 30® on January 25, but it is uncertain whether 
this should be associated—-except as a premonitory 
symptom—with the storm proper, which may be con¬ 
sidered as beginning on January 26, with pronounced 
movements in both D and H at i5 h 30®. The 
general character of the disturbance followed a normal 
course, with an extreme range in D of 74', and in H 
of 6607. 

An interesting feature of the H record was a 
penodicity in the recurrence of maxima in the first 
phase of the storm. Four conspicuous maxima were 
found to be spaced at intervals of exactly 54 minutes, 
whilst midway between the last two was the highest 
maximum of the storm. Further examination of the 
curve suggested the superposition of two periodicities 
of about 18 and 27 minutes respectively. This was 
tested by measuring the times of all the more obvious 
maxima in this portion of the curve, when it was 
found that during a period of three hours them was 
a maximum corresponding to every integral multiple, 
from o to 10, of 18 ®, whilst all the principal nmx&n£ 
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corresponded to integral multiples of 27*, and all 
except the greatest, to the concurrence of integral 
multiples of both periods. This exception may seem 
to vitiate the whole conception of the double period¬ 
icity suggested, but the objection disappears when it 
is remembered that an impulse may be periodic with¬ 
out its amplitude factor being a constant, and it 
only requires a suitable adjustment of the values of 
these factors for the maximum of the 27 minute 
period to more than neutralise at tins one point the 
minimum of the 18 minute period. There are also 
many other oscillations of short period present which 
must necessarily modify the absolute values of 
maxima 

This double periodicity may be accounted for, if 
we suppose the magnetic disturbances to be due to 
ionic emissions from the sun, propagated in rays with 
approximately equal spacing, whilst the density of 
tne 10ns varies m a periodic manner, in shells along 
the rays, owing to a pulsating or rhythmic emission 
from the disturbed region on the sun In this way 
the orbital motion of the earth, entering the successive 
rays, would account for one period, whilst the arrival 
of successive shells at the earth's position would 
account for the other, and variations in the degree of 
concentration in both rays and shells would account 
for any variations in amplitude, as well as for the 
presence of minor oscillations concurrently with those 
presenting the more conspicuous features of the record 

J P. Rowland, S J 

Stonyhurnt College Observatory, 

Blackburn 

Use of Interference Methods in the Determination 
of Stellar Diameters. 

Referring to the article on the work of Prof. 
Michelson in Nature of January 2, it is interesting to 
note that the first suggestion as to the application of 
interferential methods to the determination of the 
angular diameter of stars appears to have been made 
in 1868, being due to Fizeau, and that the method 
was actually put to the test in France—although 
with negative results—seventeen years before Prof. 
Micheteon's paper of 1910 referred to by Sir Oliver 
Lodge. Pointing out a relation between the width 
of the interference bands and the dimensions of the 
source of light, Fueau added this pregnant remark . 
" It is perhaps permitted to hope that by taking this 
principle as a basis, and in forming, for example, by 
means of slits wide apart, interference fringes at the 
faces of large instruments intended for stellar ob¬ 
servations, it will become possible to obtain some new 
data on the angular diameter of the stars " (Comptes 
rendus, 5, 66, 1869, p. 934). 

In the absence of any telescope of sufficient size, 
this suggestion was bound to remain barren for more 
than fifty years, but the method was nevertheless 
actually used in Marseilles in 1873, by Stephan, with 
a telescope of o*8o metre aperture, for the purpose 
of measuring stellar diameter. The aperture was, 
however, too small, and Stephan had to be satisfied 
with ascertaining that the apparent diameter of stars 
of the first magnitude, including Sinus, is less than 
O'158' (Comptes tendus t 5, 76, 1873, and 5. 78, 1874, 
p. 1008). 

The first successful application (to the measure¬ 
ment of the diameter of the satellites of Jupiter, of 
the order of about 1*) was made by Prof. Michelson 
in 1891, but, by an improvement of the method, 
Hamy in Paris measured in 1898 the apparent 
diameter of Vesta 

As we *U know, the prize fell finally to the hands 
oi the American astronomers, thanks to the amazing 
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self • confidence and tenacity of purpose, combined 
with almost superhuman skill, which rendered pos 
sible the adjustment of mirrors, some twenty feet 
apart, to an order of displacement comparable to the 
wave-length of light. 

The fame of Prof. Michelson is so well established, 
and the results themselves are so striking and far- 
reaching, that the above acknowledgment of the 
efforts made elsewhere, sterile, it seems, only because 4 
of the modest equipment available, in no wise 
diminishes the glamour of the final achievement 

M. Gheury db Bray 


The Free Path of Slow Protons in Helium. 

In the issue of Nature for December 19, p. 900, 
Dr. A. J Dempster states that he has found that 
slowly moving protons pass almost freely through 
helium atoms without being neutralised. In this 
connexion it may be of interest to state that I have 
found in the course of expenments on the scattenng 
of protons (hydrogen positive rays) by helium ana 
other gases, that the scattenng in helium is a maxi¬ 
mum for rays of the energy of about 10,000 volts. 
For slower rays the scattering is less, and for rays of 
3500 volts, the slowest examined, is about 75 per cent, 
of the maximum While these rays are considerably 
faster than those used by Dempster (300 to 900 volts), 
both results are probably part of the same effect. 
This may be analogous to the abnormal penetration 
of very slow electrons through certain gases found by 
Ramsauer The velocities of these electrons were 
about the same as those of the protons used by Dr. 
Dempster. The effect was most marked in argon, 
but also occurred in helium and neon. 

Results on the scattering of protons in hydrogen, 
now awaiting publication, do not show this abnor¬ 
mality, the scattering increasing with decreasing 
energy of the rays, though less rapidly than would be 
expected if the scattering were due to forces of the 
inverse square type Experiments on argon are in 
progress G P Thomson. 

University of Aberdeen, 

January 20 


Residual Ionisation In Closed Vessels, 

Experiments have frequently been earned out to 
determine the residual ionisation m closed vessels, 
and to reveal the conditions under which this is 
a minimum. One of the lowest values hitherto 
measured is that of McLennan and Murray, who made 
their measurements over Lake Ontario, using an 
ionisation chamber of ice They obtained the value 
q = 2*6 pairs of ions per c c. per second 

It seems to have escaped notice that K. Bergwitz 
(" Elster-Geitel Festschrift," p. 585 (1915)) has made 
measurements in rock-salt workings in Germany, 
when he found the exceedingly small value of q -o-8. 

The value of the residual ionisation has a significance 
in connexion with estimates of the contribution of 
the penetrating nebular y-radiation to atmospheric 
ionisation, and I have not seen a reference to Berg- 
witz’ result m recent publications on this subject. 
This is undoubtedly due to the fact that the above- 
mentioned publication is not so well known as it 
deserves to be. It commemorates the sixtieth 
anniversary of those two distinguished and insepar¬ 
able German scientists, Elster ana Geitel, and contains 
many valuable contributions to radioactive literature. 

Robert W. Lawson* 

The University, 

Sheffield. 
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Light Waves and Light Corpuscles. 


By Prof. Gilbert N Lewis, University of California. 


TTHE theory that light is a series of spherical waves 
A progressing from the source with velocity c, and 
the theory that light is a group of corpuscles moving 
in straight lines from the source with velocity c, have 
seemed mutually incompatible. Yet we must inquire 
whether this apparent incompatibility may not be due 
to some error in our traditional modes of thought, for 
no prediction of either of these two theories has yet 
failed to be confirmed. Indeed, we have reached the 
point where it seems justifiable to summarise a part of 
our information regarding light in the following manner. 

Laws of the Corpuscle 

Recent experiments, especially those of A. H 
Compton, have fully corroborated Einstein’s brilliant 
surmise that the energy of radiation consists of quanta. 
Thus the energy lost by an emitting atom travels as a 
discrete particle along a single continuous path with the 
velocity c. This path is a straight line, except for 



deflexions in the immediate neighbourhood of another 
mass. In the process of deflexion the particle of light and 
the other mass both obey in detail the laws of conserva¬ 
tion of energy, mass, and momentum. If in Fig. i a 
corpuscle of light proceeds from S to a mirror at A and 
then to an absorbing screen at D, wc are convinced 
that the time required for the corpuscle to pass from 
S to Z) is very nearly the length of the path SAD 
divided by c But we are also convinced that the 
corpuscle never moves with a higher velocity than c , 
and therefore its path must be very nearly the two 
straight lines SA and AD. This law of the rectilinearity 
of the path will be very important in our further 
discussion 

Laws of Interference. 

The classical laws of interference maintain their 
full validity no matter how weak a source of light 
is employed Thus if we should set up an optical 
apparatus to give light and dark interference bands 
upon a screen, even if the source of light were so 
extremely weak as to give only one atomic emission 
per hour, yet in course of time a photographic 
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plate placed at the screen would show the typical 
bright and dark bands. The phenomenon of inter¬ 
ference can, therefore, in no way depend upon afty 
mutual interaction of a number of quanta, but each 
quantum by itself must obey, at least statistically, the 
laws of interference. 

Let us suppose that the optical apparatus consists 
of a pair of Fresnel mirrors, as shown in Fig. i, S is 
the source of light, and A A* and BB' are two mirrors 
producing interference bands on the screen CD. Now 
if the emitting source only sends out quanta, some of 
which reach the screen by way of one mirror and 
others by way of the other mirror, it would be impos¬ 
sible to understand how the presence of one of the 
mirrors could affect the paths of the quanta reflected 
by the other mirror. We are, therefore, led irresistibly 
to the conclusion that the phenomenon of light cannot 
be completely described as an emission of discrete 
quanta of energy In addition to this, there must be 
something which may provisionally be called an inter¬ 
ference field, perhaps existing even at times when the 
transfer of energy is not occurring, which determines 
where the emitted corpuscles will be absorbed. 

This idea that radiation must be resolved into its 
two aspects, one relating to an interference field and 
the other to an actual transfer of energy, has been 
advanced by Slater, 1 and later by Swann, 2 both of 
whom assume that the emitting atom produces a sort 
of " virtual ” Poynting vector, that the corpuscle of 
light can travel only along the path of a Poynting 
vector, and that the intensity of the Poynting vector 
determines the probability that a quantum will travel 
by a given path. 

This explanation, however, encounters difficulties, of 
which the chief one is that in the region of interference 
the path of the Poynting vector is not a straight line 
but a wavy one, and a corpuscle forced to travel along 
this path would be quite appreciably retarded. Thus 
the law of the linear path excludes the possibility that 
quanta follow the Poynting vector 

Nevertheless, if we are to admit that the quanta 
travel from sopree to mirror and from mirror to screen 
in straight lines, the angle of incidence being equal to 
the angle of reflection, we are led to certain conclusions 
which at first sight seem absolutely indefensible. If 
the mirrors are so arranged that the point C lies in the 
centre of a dark band, then no quanta will start from 
the source in the direction SA'. But suppose that S 
is a distant source, and that the quanta are on their 
way before the mirrors are set up, how can the presence 
of the mirror BB ' prevent the light corpuscles already 
on their way from S to A* from reaching the forbidden 
spot C ? Do the emitting atoms know in advance how 
the mirrors are going to be arranged, and refuse to emit 
in the directions which would lead to the dark bands ? 
Or, in other words, can we, by setting up such a simple 
interference system, alter a past event, such, tot 
example, as a star's emission of a quantum in a certain 
direction some thousands of years ago ? Such a 


1 Slater, Nature, lit, $07 (i$»4). 
* Swann. $ oience , 61 , 435 (1935). 
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thought is repugnant to common sense, and yet, 
absurd as it may seem at first sight, it is essentially 
the theory which I now wish to propose. I shall 
attempt to show that such a theory requires only a 
slight extension of the idea of physical time introduced 
by Einstein, and that it leads to a far better agreement 
between physical concepts and the geometry which 
interprets so satisfactorily the kinematics of relativity 
By way of introduction, let us consider briefly the 
meaning of time in the physical sciences. 

The Idea of Time in Physics. 

There is some discrepancy between the equations of 
mathematical physics and the less formal physical 
explanations with which we are accustomed to an¬ 
notate them. The equations themselves recognise no 
distinction between positive and negative extension in 
time; they are symmetrical. But, in the language of 
physics, a great distinction is made between past and 
future. Yet the eclipses of a thousand years ago are 
calculated with just the same precision as those of a 
thousand years hence, and (except for slight tidal 
action) a moving picture of the solar system, if the 
film were run backward, would show a system equally 
in accord with the laws of Kepler, Newton, and 
Einstein 

In daily life we constantly recognise the um-dirce- 
tional character of time, but here we deal with far 
greater complexity than is found in the simple systems 
of physics and chemistry. Is it necessary or useful in 
these sciences to assume any dissymmetry between past 
and future ? 9 At first we should be inclined to say 
that there must be such dissymmetry in the so-called 
irreversible processes, but Gibbs and Boltzmann have 
taught us to regard these merely as an enormous 
number of elementary processes, each of which obeys 
simple mechanical laws. 

However, the idea that elementary processes, in¬ 
volving only a few atoms or molecules, are in ail 
respects reversible, has never been fully accepted; for 
while it is admitted that the motion of the atoms in 
their collisions with one another may be perfectly 
reversible, it has seemed that the process of radiation, 
even* from a single atom, must be irreversible. Indeed, 
so long as it was supposed that a radiating atom sends 
out energy in all directions, there seemed to be no way 
of regarding such a process as reversible. But we now 
know that this is not the case, and in advancing the 
theorem of ‘ entire equilibrium/ I have recently 
shown 4 how we may consider ail these elementary 
processes as completely reversible and symmetrical with 
respect to past and future. We thus arrive at the 
view that a corpuscle of light is shot out from an 
atom* as an electron may be ejected; that this cor¬ 
puscle then travels about and later reaches another 
atom where it is absorbed, by a process which is the 
exact reverse of the process of emission. I desire now 
to go much further than this, and to point out an 
essential difference between the emission and later 
absorption of an electron and the emission and absorp¬ 
tion of light* Here it will be necessary to recall some 
of the salient features of the geometry of relativity. 

* This b a subject which 1 have discussed at tone length In the recent 
Sfl^man Lecture*, Which will be published shortly by theYale Press. 

4 N*yAtad. Set., 11 , (1933) J U, 4 M 
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The Geometry and the Physics of Relativity. 

The new kinematics is so admirably represented by 
the geometry introduced by Minkowski 5 that we 
should spare no effort to secure harmony between the 
ideas of this geometry and the concepts of physics. 
Let me first point out how absurd it would be in any v 
geometry to find a theorem true for a given figure, 
but false if the figure were turned upside down. In 
showing that all processes, including radiation, are 
perfectly symmetrical with respect to past and future, 
an important step has been taken toward reconciling 
our physical and geometrical ideas. 

Next it may be noted that radiation occupies a 
unique position in kinematics. In the two-dimensional 
geometry of relativity, illustrated in Fig. 2, there are 



Fig 3 


two singular lines through a point 0 , namely, OL and 
OL*, which separate all of the space-like lines, such as 
OX and OX*, from all time-like lines, such as OT 
and OT'. The singular lines occupy an intermediate 
position and belong no more to one class than to the 
other. Now a line such as OT or OT may be regarded 
as a locus m space-time of a particle, but lines such as 
OX and OX' can have no such interpretation. When 
we associate the singular line OL with the time-like 
lines, and say that it represents the motion of a light 
particle, we are forsaking the symmetry of the geometry 
as a concession to certain habits of thought. If we con¬ 
tinue to make this concession, it must be met with a real¬ 
isation of the unique character of the radiation process. 

It is characteristic of this geometry that any interval 
such as OL, along a singular line, is said to have zero 
length, and this is an idea of which much use has been 
made in the mathematics but none in the physics of 
relativity. Let us now say that if OT and QL repre¬ 
sent the loci of two atoms, then any pair of points, 
such as 0 and L or 0 and Q, which are separated by 
zero distance are in virtual contact . In other words, I 
may say that my eye touches a star, not in the same 
sense as when 1 say that my hand touches a pen, but 
in an equally physical sense. 

1 TbU geometry hat been worked out in some detail by Prof. E. B. 
Wilson and myself, Prtc. Amtt. A tad., 48 , 389 (1913). 



238 


NATURE 


ffi&ftUAxv' 13,: 19216 


A New Conception of Light, 

It has been generally assumed that a radiating body 
emits light * into space ’ regardless of whether there 
are near or distant objects which may ultimately 
absorb that light; but, so far as I am aware, the only 
evidence for this view is the qualitative observation 
that on a clear night objects radiate energy into what 
seems to be empty space. This, however, might merely 
indicate that there is a considerable amount of cold 
matter in the universe. It would be interesting to 
make some quantitative experiments in this direction. 

I shall make the contrary assumption that an atom 
never emits light except to another atom, and that in 
this process, which may rather be called a transmission 
than an emission, the atom which loses energy and 
the atom which gams energy play co-ordinate and 
symmetrical parts 

When two molecules collide and one gives up an 
atom or an electron to the other, we think of the process 
as occurring without mediation of any kind, and so 
probably we shall eventually consider the exchange of 
energy between two atoms through virtual contact. 
But to adopt this view at once would be severing too 
abruptly all connexion with the historical views of 
physics. We therefore say that a corpuscle of energy 
travels with the velocity c from atom to atom, and 
that there is a field (a ‘ retarded ' field if ascribed to 
the emitting atom, an 1 advanced 9 field if ascribed to 
the receiving atom) which determines the probability 
of the interchange The invention of the corpuscle of 
light and these fields permit us to express the process 


of radiation in Conformity with Gist ordinary spatial 
ideas and with the laws of conservation. 

However, if the theory that I propose is correct, it 
should later be possible to express the probability of 
an energy transfer merely as the degree of * fit # between 
the emitting and absorbing atoms at their points of 
virtual contact. The great revolution in physical 
thought which resulted from Maxwell's electromag¬ 
netic theory of light made scarcely any change in the 
mathematical equations of optics ; and it is also possible 
to derive the same equations in accordance with the 
new views which I am here advancing. How this may 
be done will be set forth in a series of papers in the 
Proceedings of the National Academy of Sciences, of 
which the first is now in press. 

Before concluding, I may point out that there is a 
crucial experiment, apparently within the range of 
experimental feasibility, which should decide for or 
against the theory. In the apparatus described in 
Fig. r, all previous theories of light would predict a 
practically constant radiation pressure over the mirror 
AA\ This is true of the theories of Slater and of 
Swann; for the Poynting vector is uniformly dis¬ 
tributed over the mirror. But suppose that the mirror 
BB f is so adjusted that the point C is in the Centre of 
a dark interference band, while the point D is at the 
centre of the next bright band. Then, according to 
the new theory, quanta are travelling by the path SAD 
but none by the path 5 ^ 4 'C; therefore the pressure 
on the mirror will all be on the side A, and if the 
mirror is suspended at its centre it will experience a 
measurable torque. 


Climate Changes in Western America . 1 


I T is now more than ten years since Ellsworth 
Huntington first employed the growth rings of 
the Big Trees of California to demonstrate the existence 
of variations of rainfall during the past four thousand 
years. The chief difficulty has been the conversion of 
the curve of tree-growth into a curve of rainfall. Trees 
grow more rapidly when they are young than when they 
are middle-aged, while in old trees the growth becomes 
irregular, so that the equation connecting tree-growth 
and rainfall at the present day cannot be applied with 
safety to the early rings of the very oldest trees. 
Huntington, fresh from an investigation of climatic 
changes in western Asia, read into the tree-growth 
curve a dose similarity to the fluctuations of level of 
the Caspian, and applied a “ Caspian correction factor ” 
to the curve of tree-growth The early levels of the 
Caspian are themselves very problematical, however, 
and the extrapolation to Western America did not 
inspire confidence. 

A more trustworthy control has now been supplied by 
the variations in the level of the salt lakes of the Great 
Basin in close proximity to the trees. It is well known 
that during the Pleistocene Ice Age the Great Basin was 
occupied by a number of lakes, of which the largest have 
been termed Lakes Bonneville and Lahontan. This was 
many thousand years ago, but some investigations 

1 “ Quaternary Olmatw: Geologic History of Lake Uhontao.” by 
J, Claude Jones, “ On the Pleistocene History of the Great Basin. 1 ' by 
Emit Ante vs; "The Big Tree as a Climatic Measure,” by Ernst 
Antevs, "Tree Growth and Climatic Intctpreutkxu/’ by Ellsworth 
Huntington (Publication No 353.) Pp v+ar?+i6plates. ^'aSdnSStt 
Carnegie Institution, 19*5 > 
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carried out by J. Claude Jones into the salt content of 
Lakes Pyramid and Winnemucca, which occupy part of 
the old basin of Lake Lahontan, show that these lakes 
have been accumulating salt for a period probably 
between 2500 and 3000 years, so that at some date 
between 1000 and 500 b.c. they consisted of fresh 
water. A lake formerly salt may become fresh either 
by overflowing or by becoming dry for a period long 
enough for the salt deposit to be covered by a thick 
layer of detritus. There is no evidence that the lakes 
have ever overflowed, so that we must adopt the second 
alternative and suppose that a long dry period ended 
between 1000 and 500 b.c. If J. C. Jones had left the 
matter there he would have done much to assist the 
study of climatic changes, but unfortunately he has 
confused the deposits of the old Pleistocene lake 
Lahontan with those of the modem lakes, and has 
marred his work by some unwarranted statements as 
to the survival of the lion, horse, and camel in Noirth 
America into historic times. 

In the same publication, E. Antevs has made a 
thorough revision of Huntington's data of tree-growth, 
and has prepared a series of curves corrected for the 
various sources of error, from intrinsic evidence oidy> 
His various curves for damp and dry localities agree 
well among themselves and seem to establish the mlfty 
of the climatic fluctuations, though they atity leave 
absolute level of the eirly part of the record msqttft 
doubt. These curves jaoint to a rapid increase d! rain¬ 
fall about 850 b.c, This evidently correspond 
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formation of the modem Lakes Pyramid and Winne- 
mucca * about that date the rainfall tpust have increased 
from less to more than its present 1 "lue, and we can 
adjust the level of Antevs' curves accoi ugly. Various 
other points can be determined from a study of the 
terraces formed during different stages in the history of 
these and other lakes; for example, the salt content of 
Owens Lake shows that it became fresh rather more than 
*000 years ago, in this case by rising to such a high level 
that it overflowed, indicating that a peak on the cor¬ 
rected tree-growth curve at 450 b.c. was the absolute 
maximum of the whole curve. The age of Lake Walker 
is estimated as 800 to 900 years, and it can be 
shown that this lake originated with some changes 
in the drainage during a period of increased rain¬ 
fall. A peak on the tree-growth curve fixes this 
maximum, second only to that of 450 b.c., at a.d. 1000. 
The corresponding high-level beach can be recognised 
in the Lahontan basin, and we find that between these 
two maxima, sub-aerial deposits extended below the 


present level of lakes Pyramid and Winnemucca, 
pointing to a rainfall below the present; the tree curve 
dates this as a.d. 650 to 850. Finally, a tree killed by the 
rising salt water of Lake Mono Was 500 years old, show¬ 
ing that the rainfall has been slight since a.d. 1400. 

This comparison of two different sets of data gives a 
rainfall curve which can apparently be accepted with a 
good deal of confidence. Huntington, however, adopts 
a different interpretation: he considers that die long 
dry period preceding the formation of Lakes Pyramid 
and Winnemucca is the American representative of his 
Caspian drought of a.d 650, and to make the dates fit 
he arbitrarily reduces Jones’s determination of the age 
of these lakes by one-half. He states that that is the 
earliest time when there is any evidence of so dry a 
period within historic times ”; but it happens that 
there is abundant evidence of a prolonged dry period 
in Europe ending in 850 b.c., agreeing remarkably well 
with the combined evidence of the lakes and the trees in 
America. 


News and Views. 


We record with deep regret the death on February 8 , 
at sixty-four years of age, of Dr. W Bateson, F R S., 
? Director of the John Innes Horticultural Institution 
and past president of the British Association , also 
of Dr. W E. Hoyle, formerly Director of the National 
Museum of Wales, on February 7, at seventy-one 
years of age. 

Undoubtedly the best-planned museum in the 
British Isles, and one of the best m the world, is the 
National Museum of Wales. It is therefore regrettable 
that the completion of the Museum should so long have 
been delayed by unforeseen financial difficulties 
The Council in its eighteenth annual report announces 
that further grants from H M Treasury for building 
purposes are contingent on the collection of con¬ 
siderable sums from other sources, and it therefore 
again appeals for the sum of 55,000/, so that, with 
proportionate aid from the Treasury, at least the 
existing portion of the building may be completed 
and thrown open to the public. The donations to 
this end during the past year have been singularly 
few, but include 1500/. from Sir Wm. Reardon Smith 
and Lady Smith, as an instalment of their latest 
promised contribution of 5000 L Are there not 
among zoologists and museum men, several who 
would gladly give a trifle in recognition of the splendid 
work accomplished for this Museum by their old 
friend and colleague, the late Dr. W, Evans Hoyle ? 
Now, under a Director energetic in another branch, 
archeology, especially in the field, bulks largely in 
this report The excavation of the suburb of the 
Homan fort V Gaer, near Brecon, also the investigation 
of Offa's Dyke and Watt's Dyke, are of particular 
interest. Among important additions is the botanical 
collection made by the late J, A, Wheldon of Liverpool, 
particularly rich in mosses, liver-worts, and lichens. 
But periiaps tike most interesting paragraph of this 
is that which tells how a summer school for 
was held at the National Museum 
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last June and attended by sixteen representatives of 
twelve Welsh museums. The two days* course proved 
so successful that it is likely to be followed by another 
during the present year. 

The economic orgamsation and conditions of primi¬ 
tive peoples have been somewhat neglected by econo¬ 
mists Articles on the subject, however, have been 
included m the January supplement of the Economic 
Journal —the first of a senes to be devoted to economic 
history Prof Muntz, of New York University, treat¬ 
ing of the early development of economic concepts, 
selects Africa for his examples. There, he says, the 
vast majority of the native tribes were well acquainted 
with trade in some manner or another before contact 
with Caucasian peoples Some tribes specialised in 
the manufacture of cotton goods, others in iron work ; 
some were primarily agncultural, others pastoral, 
while in the forest many groups were in the hunting 
stage, The Bushmen and Hottentots had little or 
no notion of commercial exchange, though the latter 
had flocks and herds, could forge iron, and manu¬ 
facture pottery. The most primitive form of peace¬ 
ful exchange was that by means of reciprocal gifts, 
which were customary among the Bih6nos and other 
tribes. Dumb barter or silent trade was carried on 
in many parts, as, for example, by the pigmy race of 
the Batuas or Akkas. Certain tribes, however, seem 
to have passed beyond the crude stage of barter. 
Salt formed a medium of exchange among the 
Latoukas, on the west coast and even in the intenor. 
Indeed, throughout Afnca the expression " & salt- 
eater ** designated a rich man. Cowrie sheila were 
employed for smaller transactions. 

In another article in the Economic Journal for Janu¬ 
ary, Mr Raymond Firth describes the primitive in¬ 
dustries of the Maori. The unit was the village grbup, 
consisting usually of persons united by: ties of kinship. 
Only the tattooer, the carver, or the tohunga (pnestly 
adept) would be specialists, though some of the men 
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might devote particular though not exclusive attention 
to one task. Barter with other tribes was always a 
matter of ceremonial exchange of gifts ; haggling or 
bargaining was not tika (1 e. etiquette). An adequate 
return for a gift, however, was expected, and if it 
was not given would be a subject of comment. So, 
after all, it would appear that " homo ceconomicus '* 
was latent if not active Industry was largely organ¬ 
ised on a communal basis, and the products of fishing 
or the chase were added to the communal larder. 
Likewise agriculture, house building, or the felling of 
trees, was communal, though the right to private 
property was recognised where things such as fish¬ 
hooks, tools, pigeon troughs, etc , were made by an 
individual 

During November and December, Mr, E. H. 
Embree, Director of the Division of Studies of the 
Rockefeller Foundation, and Dr Clark Wissler, head 
of the Department of Anthropology in the American 
Museum of Natural History, visited the eastern 
universities of Australia inquiring mto plans for the 
energetic prosecution of anthropological work on the 
mainland and in the Pacific islands under Common¬ 
wealth administration Last year the Foundation 
expressed itself as warmly interested in this work and 
appreciative of its urgency, and, although the visitors 
have not been in a position to make specific promises 
of financial support, their v^sit has greatly increased 
the probability of immediate and hearty co-operation 
between Australia and the United States in developing 
a campaign of work. It is understood that Mr 
Embree and Dr Wissler incline to the view, which is 
also fairly general in Australia, that anthropological 
work on the mainland should remain m the hands of 
individual workers or groups in the several States, 
but that the work in the islands should be organised 
from the new School of Anthropology in the Univer¬ 
sity of Sydney, under the advice of a representative 
Australian board or council. It is expected that 
Prof A RadcliJfe-Brown, who will be the first occupant 
of the new chair, will visit Washington on his way to 
Australia to confer with the officers of the Foundation. 

Prof A Raocufff-Brown, who has now re¬ 
linquished his appointment of professor of anthro¬ 
pology in the University of Cape Town on his appoint¬ 
ment to the newly instituted chair of anthropology 
in the University of Sydney, will arrive in England 
in the course of February. Before proceeding to 
Australia he will deliver a course of three public 
lectures at the London School of Economics, 
Houghton Street, Aldwych, W.C.2, on March 10, 12, 
and 15, at 3 f.m. The subject of the lectures will be 
" The Study of Backward Peoples : its Method and 
Practical Value J ' The series promises to be of 
considerable interest, as the subject is one on which 
Prof, Radclrffe-Brown is known to hold strong and 
original views. Admission to the lectures is free 
and without ticket. 

At a meeting of the Linnean Society on January 7, 
Prof. F. Wood-Jones gave a brief account of the 
fauna and flora reserve on Kangaroo Island, South 
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Australia, This reserve—known as Flinders Chase— 
comprises some 200 square miles at the western end 
of the island. It was set aside as a sanctuary by the 
Government of South Australia by Act of Parliament 
in 1919, The administration of the reserve is carried 
out by a small Board which has to raise funds for the 
Chase, the Government granting a pound for pound 
subsidy. It is intended that the reserve shall function 
not only as a sanctuary, but also as a depot for the 
legitimate supply of scientific material to workers in 
Australia and other lands, and for the furnishing of 
living animals to zoological gardens, specimens to 
museums, and pelts to the fur market. In this way the 
Board is confident that ample revenue can be raised 
for much needed work upon the Chase, and, granted a 
continuance of public goodwill and proper political 
support, it may be safely predicted that Flinders 
Chase will rank among the important sanctuaries of 
the world, and be a cherished possession of South 
Australia Considerable progress has already been 
made in the direction of introducing on the Chase 
those species which are in most immediate danger 
of extermination in continental Australia, and this 
policy will be steadily continued so far as opportunity 
and funds permit At the conclusion of the meeting, 
a resolution was unanimously adopted expressing 
appreciation of the work which is being done for the 
preservation of this portion of the South Australian 
fauna and flora 

Dr F. Dixey gives an account of the preliminary 
results of his survey of the country to the north-west 
of Lake Nyasa in the Nyasaland Times of December 
15, 1925 Attention was directed to this area by the 
discovery of fossil Dinosaur bones by Mr. Holt in a 
sterile wilderness which has remained little known 
as it is practically uninhabited. This country con¬ 
sists of ndges of the old crystalline rocks, which form 
the foundation of all this region, with sedimentary 
beds in the intervening valleys. Dr. Dixey has 
obtained from these beds a large collection of fossil 
Dinosaurs from a tract of country 80 miles in length. 
The beds extend across the Songwe River into 
Tanganyika Territory. They rest unconformably on 
the coal-bearing Karroo Beds of Mt. Waller, in which 
Dr. Dixey has discovered remains of large reptiles, 
which he describes as millions of years older than the 
Dinosaur beds. The Dinosaur beds pass eastward 
under the deposits of Lake Nyasa, which contain 
fossil shells similar to those still living in the lake, 
The lake beds occur in successive terraces, some of 
them hundreds of feet above the level of the lake. 
Their deposition was followed by volcanic eruptions, 
of which the line of hot springs that runs throughout 
Nyasaland represents the final stage. Dr. Dixey 
reports that this part of the floor of the Rift Valley 
has been lowered by faults in several stages, each 
accompanied by an increased tilt toward the north¬ 
east. Lake Nyasa originally occupied a small area 
near Florence Bay, and has increased to its present 
size by the continued subsidence of the floor of the 
Rift Valley. The discovery of these fossils represents 
a valuable contribution to the geology of Africa, for 
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whan determined they will give two well-established 
Mesozoic horizons in Nyasaland. 

Mr. T. A. Joyce, Deputy-Keeper of the Depart¬ 
ment of Ceramics and Ethnography of the British 
Museum, sailed on February 6 for British Honduras, 
where he proposes to spend a period of four months 
in investigating the relics of ancient Maya civilisation 
Mr. Joyce's work will be in continuation of the pioneer 
investigations of Lady Richmond Brown, Mr. F A, 
Mitchell-Hedges and Dr. T W Gann, who have 
already spent two seasons on these sites. As the 
rums are covered with forest growth, the work of these 
expeditions has been confined mainly to clearing 
away the jungle Evidence was, however, obtained 
of the existence of some remarkable buildings and of 
at least one structure of a type not known elsewhere 
in Central America. The masonry of the earlier work 
was of a higher character than the later This is fully 
m accord with what is known of the development of 
Maya culture in other parts of Central America, 
Nothing is at present known of the origin of these 
buildings, but the absence of defences would suggest 
that they were used for ceremonial purposes. Mr 
Joyce’s special knowledge of American archaeology 
should enable him to throw fresh light on the problems 
' of Maya culture as a result of this expedition 

Excavations m Mesopotamia during the present 
season are proving highly successful, and the results 
of the expeditions now m the field, especially the 
Weid-Blundell Expedition, are likely to produce 
some remarkable results At Kish, where the Weld- , 
Blundell Expedition is at work, a number of complete 
early Sumerian skeletons have been obtained These 
will provide valuable material for the elucidation of 
the physical characters of the early Sumerians and 
the obscure problem of their ethnological affinities, 
especially if this material should prove really com¬ 
parable with the dozen or more skeletons of the 
Indo-Sumerian period, of which the discovery at 
Mohenjo-Daro in Sind is announced by the Indian 
Archaeological Department Equally important is 
the announcement of the discovery of a complete 
series of perfect specimens of the early painted poly¬ 
chrome and monochrome Sumerian pottery with 
geometrical design. This is the first discovery of 
perfect specimens of this ware m any quantity, and 
places beyond dispute its connexion with the thin 
pottery of the first Susan period The pictographic 
script discovered with the painted ware is the earliest 
yet known, dating from a penod anterior to 3500 b.c 
as a minimum. 

The Frankfurt correspondent of the Times describes, 
in the issue for February 3, the position and prospects 
of the German chemical industry, and some of the 
efforts it is making to regain the supremacy it enjoyed 
before the War. Since the conclusion of peace, that 
industry has encountered a sea of troubles. Foreign 
countries have developed powerful industries of their 
own, and strong protective tariffs have been erected 
against German chemical products both in Europe 
ahd the^ United States. Compared with the year 
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1913, external sales of German dyestuffs have de¬ 
creased by 50 per cent, and of German fertilisers by 
more than 95 per cent. The United States now 
produces 90 per cent of its requirements in dyestuffs, 
and Italy, which had practically no dye-making 
industry in 1913, about 60 per cent. Manufacturing 
profits in Germany have practically disappeared, loss 
of territory and raw materials, inflation and scarcity 
of capital, have combined to retard progress and 
expansion. 

In spite of all this, however, Germany still leads, 
and is making stupendous efforts to recover her 
former position of undisputed supremacy in the 
chemical industry Belief in the value of scientific 
research is as potent as ever The Interessengemem- 
schaft (I.G.), which formerly dominated the produc¬ 
tion of dyestuffs m most countries, has nearly doubled 
its capital, and extended its influence m many ways 
It has taken over control of the big nitrogen factories 
and is energetically developing foreign sales (German 
farmers now pay less for their fertilisers than in 1913); 
its technical efficiency, economic cohesion, and other 
factors make it the most powerful chemical organisa¬ 
tion in the world As in the past, this combination 
is pursuing an intensely nationalistic and aggressive 
chemical policy . to secure the most effective working 
of foreign markets, its work is subdivided among 
groups, each of which is allotted a definite geo¬ 
graphical sphere of influence The South American 
markets have been recaptured, whilst those in Russia 
and south-eastern Europe have been nearly secured. 
Recent attempts to win over the Norwegian manu¬ 
facturers have so far been unsuccessful, and the 
overtures to dyestuff producers m Great Britain and 
Japan are still proceeding. 

The eleventh annual report of the Committee for 
the Investigation of Atmospheric Pollution, for the 
year ending March 31, 1925, has recently been 
issued by the Meteorological Office, Air Ministry 
(M O. 280 H M. Stationery Office, 5* 6 d net) The 
results obtained for the year show that there are large 
areas of Great Britain which are not represented, but 
the Midland area, which suffers most from smoke 
pollution, is taking a very active interest in the 
investigation The deposit of impurity is registered 
at forty-eight stations, the results are given for each 
month, also the summer total, winter total, and total 
for the year A comparison is made between the 
general average and the average at the same stations 
for the previous five years The amount of rainfall 
is also given; the total was generally more than the 
average, while the deposit of tar was lower A 
senes of maps shows the position of the gauges at the 
different stations, which m many cases offers consider¬ 
able explanation of the results. The automatic 
recorder for suspended impurity shows some very 
interesting results. For Blackburn, Stoke-on-Trent, 
and Westminster, curves are given showing the im¬ 
purities for week days, Saturdays, and Sundays; 
the industrial and domestic smoke each has its say. 
The smoke from chimneys is largely affected by the 
wind velocity and direction. Some results are also 
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given of the observations made with the dust counter. 
During the period of widespread fog in London 
between December 9 and 12 , 1924, interesting observa¬ 
tions were made in comparison with Cheam, 11 miles 
south-west of London , there was roughly fifty times 
as much impurity by weight in the London fog, while 
there was a much larger amount of water at Cheam, 
Often at Cheam the limit of visibility was less than 
in London 

Among the anniversaries of scientific interest which 
occur this year is that of the bicentenary of the 
birth of John Anderson, for fortv years professor of 
natural philosophy at Glasgow The contemporary 
of Watt and Black, Anderson was the first university 
professor m Great Britain to step aside from the 
beaten track to give regular courses of scientific 
lectures to men engaged in practical pursuits Four 
davs a week he lectured on physics illustrated by 
the aid of mathematics, but on Tuesdays and 
Thursdays the facts that were taken for granted in 
the other lectures were ascertained “by a direct 
appeal to the senses, or by stating the testimony of 
unexceptional authors, whilst the knowledge of these 
facts was shown to be of great advantage for the 
improvement of human nature and the progress of 
the useful and elegant arts,” These ideas are set 
forth in his ” Institutes of Physics,” published in 
1786. Ten years after the publication of this work, 
Anderson died leaving about 1000/ to be applied 
to the foundation of a university to bear his name. 
Though the sum was certainly too small to put his 
whole scheme into practice, a start was made, 
success was achieved from the first, and from the 
institution so founded sprang the mechanics in¬ 
stitutions of the past and the technical colleges 
of to-day. Anderson's Institution, Anderson's Uni¬ 
versity, or Anderson's College as it was known in 
the old days, is now the Royal Technical College of 
Glasgow, one of the most flourishing institutions of 
its kind Anderson was born in 1726, but the exact 
day does not appear to be known 

Among the pioneers of Italian geology a prominent 
place must be given to Scipione Breislak, the cen¬ 
tenary of whose death at Milan occurs on February 15, 
Born in Rome of Swedish parents, Breislak dis¬ 
tinguished himself as a professor of physics and 
mathematics at Ragusa, and at a time when geology 
was m its infancy studied the rocks of the Papal 
States. He was also employed by the King of Naples 
as an inspector of mines Dunng the political 
upheaval due to the Napoleonic wars, he spent some 
years m Paris, but afterwards had an official appoint¬ 
ment at a powder factory near Milan, His text-book 
” Introduction to Geology,” which was published in 
1811, contained an able criticism of the Neptunian 
dogmas, and did much to eradicate their teaching 
from the universities and colleges, Breislak was one 
of those who adopted Desmarest's views on the 
volcanic origin of basalt. 

The Lancashire (later Lancashire and Cheshire) 
Naturalist was founded by Mr. W. H. Western, of 
Darweo, in 1907, and he printed and published it for 
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the common good until 1919. It -was then taken over 
by a committee, and when three years later the com¬ 
mittee found itself unable to continue, Mr. Western 
resumed responsibility. At the end of last year he 
found that he did not get the necessary support and 
was compelled to give it up—a decision which every 
one interested in the progress of natural knowledge 
will regret, for the paper has done splendid work in 
encouraging the examination of the local fauna. 
Fortunately, however, Mr. A, A. Dallmau (17 Mount 
Road, Higher Tranmere, Birkenhead) has come for¬ 
ward with a scheme far re-estabhshing the journal as 
the North-Western Naturalist, We hope he will re¬ 
ceive the support he deserves. The active botanists 
and zoologists of the district will provide plenty of 
good material, and Mr. Dallman is anxious to hear 
from any one who is interested in the scheme, and 
especially from prospective subscribers and those who 
would be willing to help the paper over its first year 
or two by means of a guarantee. 

The arrangements for the Optical Convention, 
the meetings and exhibition of which will take place 
in the Imperial College of Science and Technology, 
South Kensington, dunng the week April 12-17, 31,6 
now well advanced An important part of the work 
of the Convention will be the exhibition, which is 
being arranged to be fully representative of British 
optical manufacture m all its branches. Apart, 
however, from the commercial section of the exhibi¬ 
tion, it is intended to have an Experimental and 
Research Section, to which it is hoped private in¬ 
dividuals and research and teaching institutions will 
contribute. Those who have exhibits suitable for 
inclusion in this section are invited to communicate, 
not later thgn February 27, with the Secretary of 
the Optical Convention, 1926, 1 Lowther Gardens, 
Exhibition Road, London, S.W.7. A brief description 
of any exhibit accepted will be required, for inclusion 
in the catalogue. Those who wish to offer exhibits 
of historic interest should communicate with Mr. D. 
Baxandall, at the Science Museum, South Kensington, 

S W.7, who is arranging the historical section. 

The Minister of Health, m conjunction with the 
Medical Research Council, has appointed a Committee 
to inquire and report from time to time, (1) on matters 
relating to the preparation, testing, and standardisa¬ 
tion of vaccine lymph; (2) on practical methods of 
diminishing risks which may result from vaccination; 
(3) on the methods of vaccination which are most 
appropriate to give protection against risk of smallpox 
infection in epidemic and non-epidemic periods; 
and to co-ordinate the work on these questions in , 
Great Britain and abroad. The Committee consists 
of: Sir Humphry RolleSton, Bart, (chairman), 
Dr. F. R, Blaxall, Dr. G. F. Buchan, Dr. A, E, Cope, 
Dr. Mervyn H. Gordon, Prof. J. C. G. Ledingham, and 
Mr. J, R. Perdrau. The secretary of the Committee 
is Dr. J. R, Hutchinson, a medical officer of the 
Ministry of Health, Whitehall, S.W.i, to whom all 
communications should be addressed. 

In recent years the activities of the Optical Society 
have expanded in many directions in the field of 
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optics, and the report of the Council of the Society 
presented at the annual general meeting of members 
on February 11 gives evidence of further development. 
^During the past year the Council undertook the pre¬ 
liminary arrangements which resulted in the appoint¬ 
ment of a representative committee to organise an 
optical convention in 1926, The formation of an 
Ojphthalmological Section of the Society is now 
contemplated, and preliminary meetings devoted to 
the consideration of papers of an ophthalmological 
character have been arranged and have provided 
evidence of the increasing amount of scientific work 
that is being done in connexion with ophthalmological 
optics. In order to facilitate and extend the use 
of the decimal bibliographical classification of the 
lnstitut International de Bibliographic, a manual 
dealing with the application of that classification to 
optics, light and cognate subjects has been prepared 
and will shortly be published by the Society The 
revenue accruing from the increased sales of the 
Society's Transactions has placed the finances of the 
Society in such a satisfactory position that the 
subscription payable by members has been sub¬ 
stantially reduced and the entrance fee suspended 

The Quarterly Review for January (No 487) 
contains an instructive article by Prof J. Arthur 
Thomson entitled " Biology and Social Hygiene," 
the general moral of which is " that social organisation 
is not necessarily a good thing in itself. It requires 
to be scrutinised not only in terms of wealth and 
health, both so conspicuous in the bee-hive, but in 
terms of the higher values—the good, the beautiful, 
and the true, with their outcome in the evolution 
of man’s personality" Prof Thomson would re¬ 
commend to the Ministry of Health the discovery 
and utilisation of outstandingly healthy men and 
women as missionaries of health, the revival in every 
town and village of a Beautifying Society, a more 
conscientious criticism of what we buy, more selection 
for health, and lastly, an order of merit for out¬ 
standing health ! He pleads for more biology in 
education, so that pupils leaving school would be 
interested in the world without, both animate and 
inanimate. Lastly, on eugenics, child-breeding and 
rearing, some very sane opinions and conclusions are 
expressed on the controversial subject of birth control. 

Recent winter storms which have wrought so 
mufch destruction in the North Atlantic, including the 
loss of the Anttnoe , the crew being rescued by the 
President Roosevelt on January 27 after four days 
struggle with the elements, and the Laristan, which 
sank on the same day after the rescue of six of her 
crew by the Bremen, are the subject of an article in 
the Times of February 6 by Sir Napier Shaw. The 
stormy period is likened to the winter of 1898-9, 
which was made the subject of a special inquiry by 
the Meteorological Office. Just twenty-seven years 
ago, considerable anxiety was caused by the delayed 
arrival of vessels overdue, including the Cunard Liner 
Paxxmia and the Hamburg-Amenka ship Bulgaria. 
For this special inquiry, information had to be 
extracted from the logs of ships. To-day, observa- 
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tions transmitted by wireless are sufficient to give 
necessary details. The conditions are similar; the 
main feature is the belt of vigorous air current across 
the Atlantic nearly along the shipping lanes from west 
to east and on to the Scandinavian coast. The 
westerly winds are fed by a current from the cold 
north-west over Labrador and eastern Canada, and v 
a feeder from Bermuda or from the Gulf of Mexico. 
One feeder is cold and dry, the other warm and moist, 
these throw the air of the North Atlantic into con¬ 
vulsions. A feature in both stormy periods referred' 
to is the intense cold experienced in America on one 
side of the Atlantic, while on the other side, in Great 
Britain, the weather was unseasonably mild. Sir 
Napier Shaw hints at certain calculations common to 
the two stormy periods, and concludes that we must 
expect still to find the Atlantic the scene of wrecks, 
unless we can develop still further our capacity to 
build invulnerable ships. 

In 1922 the Council of the British Psychological 
Society, at the request of the Educational Section 
of the Society, established a Committee for Research 
in Education This Committee has now published a 
brief summary of its work m the past three and a 
half years. It has attempted to secure better under¬ 
standing and closer co-operation between educationists 
and the research workers m the departments of 
psychology and education in our universities, and 
possibly its most important activities have been 
putting investigators into touch with those competent 
to give advice on particular research problems and 
advising and assisting heads of schools with regard 
to the use of mental tests Periodic inquiries have 
been made as to researches bearing on education that 
are in progress, and summaries of the information so 
obtained are given in the British Journal of Psychology , 
Vol. 14, Part 4, and Vol. 15, Part 4 The place of 
psychology in the curriculum of training colleges 
formed the subject of another inquiry, and a summary 
of the detailed information received from sixty-three 
colleges was published in Vol 2, No 2, of the Forum of 
Education. Another side of the work of the Society, 
likely to grow both in amount and in importance, is 
international. In co-operation with the University 
of Toronto it is compiling a bibliography of mental 
tests published in England and, to assist the Univer¬ 
sity of Iowa in an investigation of "arithmeticalnorms," 
it has secured " completed tests " from a number of 
schools w England. 

The French Association for the Advancement of 
Science will celebrate its jubilee this year at the annual 
meeting to be held at Lyons An international Ex¬ 
hibition for the Advancement of Science, to include 
all branches of science and its applications, is being 
organised for July 24-August 1 M. Pilon, 23 rue 
Casimir Perier, Paris, has been appointed Commissaire 
G6n6ral of the Exhibition. 

It is announced that the first Federal Conference of 
Turcoman Educators will be held at Baku on February 
20. The subjects will be the language, history, ethno¬ 
graphy, and literature of the Tartar and Turcoman 
„ peoples, as well as Tartar and Turcoman education 
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Among those who have signified their intention to 
be present are Profs. Oldenburg, Barthold, Mafr and 
Pavlovitch. In this connexion it is interesting to note 
that a proposal has been mooted and favourably 
received at a meeting held on December 14 last, for 
the substitution of Latin characters in place of Arabic 
as the basis of a new Turcoman alphabet A com¬ 
mittee of the Scientific Orientalists' Association has 
been formed totake 9 teps to introduce the new alphabet. 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned —A 
whole-tune analytical chemist under the County 
Council of Dumfriesshire, as public analyst under the 
Sale of Food and Drugs Acts—The County Clerk, 
County Buildings, Dumfries (February 19). A Live 
Stock Officer under the Ministry of Agriculture and 
Fisheries—The Secretary, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, S W 1 (February 22) 
A laboratory assistant at the Building Research 
Station of the Department of Scientific and Industrial 


Research—The Director of Building Research, Build¬ 
ing Research Station, Garston, near Watford (February 
22). An assistant in the Technical Records Section of 
the Admiralty — The Secretary (C.E.), Admiralty, 
Whitehall, S W.i (February 22). An assistant curator 
m the Department of Antiquities and Anthropology of 
the Bristol Museum and Art Gallery—The Director 
(March 6). A lecturer in applied chemistry in the 
Manchester Municipal College of Technology — The 
Registrar (March 12). A professor of mathematics in 
the University College of North Wales, Bangor—The 
Registrar (March 20) An assistant (museums) at 
the Royal Botanic Gardens, Kew—The Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, S W 1 (March 31). A calculator for the Royal 
Airship Works, Cardington, Bedford—The Director of 
Airship Development, Royal Airship Works, Carding¬ 
ton, Bedford. A junior assistant under the directorate 
of explosives research of the Research Department, 
Woolwich—The Chief Superintendent, Research De¬ 
partment, Woolwich, S.E.18 


Our Astronomical Column. 


Comets —Dr Baade detected Tuttle's periodic 
comet on January 12, I9 h IT T in R A. 22 h 27™ 52", 
N. Deck 40° 18'; the magnitude being 155. The 
daily motion is + 3J ,U , south 10' The time of 
perihelion passage is deduced to be April 28-73 U.T., 
which is 1 *o& days later than the ephemerisof tdelson 
and Musselius, 3*33 days earlier than that of Stobbe 
The period is 13*54 years, the last passage having been 
on October 28*543, 1912. The comet was seen at 
the returns of 1790, 1858, 1871, 1885, 1899, 1912. 
Its detection at the 1912 apparition was accidental, as 
no one had calculated the perturbations by Jupiter, 
which were large, so that it came two months before 
it was expected. 

It will probably be visible with moderate instru¬ 
ments on March 4-15, when the moon will be out 
of the way In April it is too near the sun for 
convenient observation 

Mr H E Wood has sent a series of observations of 
Ensor's comet made by him at Johannesburg between 
December 14 and 21 ; from these Mr, G. Merton and 
Dr. A. C D. Crommehn have revised the orbit as 
follows. 

T 1926 Feb 11-974 U.T 

« 354 ° 55 ' 43 * 

u 282 26 56 

* 123 1 5 

log q 9*50852 

Ephemeris for 6*» U T. 


Feb 

R A 

16 2o h 56-0 

I o° 

Decl 

57 ' 

S 

H 

24. 20 52-0 

3 

47 

N 

Mar. 

4. 21 2*8 

21 

4 

N 


The comet should be looked for in the east about 
dawn. 

Solar Research at Mount Wilson, —Since tho 
publication in this journal (Supp., January 19, 1924) 
of a summary of the results obtained by Dr. Hale and 
liis colleagues from their comprehensive investigations 
in solar physics during the last seventeen years, a 
more detailed account of their observations and con¬ 
clusions has been awaited with great interest. This 
is presented in the Astrophystcal Journal for November 
1925 (vol 62, p 270), and bears witness to the un¬ 
tiring skill of the Mount Wilson observers in their 
examination of 2200 spot groups for polarity and 
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field-strength It would be out of place to attempt 
to give a summary of this paper, when it has been 
already more ably and completely given by Dr. Hale 
himself in the supplement mentioned, to which refer¬ 
ence should be made for further information. It may 
be mentioned, however, that more details are given, 
both of the observations and of the results obtained, 
than in the previous account, while a revised scheme 
of classification into unipolar, bipolar, and complex 
groups, is fully described with various subdivisions. 

The nature of the hydrogen vortices, as shown by 
direction of whirl, is discussed in another paper by 
Dr. Hale (Proc. Nat. Acad of Science , November 
1925). According to the electromagnetic theory of 
Stbrmer, these vortices are composed of charged 
particles constrained to move along the lines of force 
of the magnetic fields due to the spots beneath. The 
observations at Mount Wilson, however, show that 
the sign of the charge producing sunspot fields is 
invariable, a change of polarity being due to reversal 
of the direction of whirl. Change q| polanty in the 
sunspot should produce a reversal of the direction of 
motion in the hydrogen vortices, according to the 
electromagnetic theory , but the observations do not 
confirm this, and Dr. Hale is led to the conclusion 
that the hydrogen vortices are purely hydrodynamical 
phenomena corresponding to terrestrial cyclones. 

Another Algol Variable. —In 1922, Miss Woods 
of Harvard College Observatory found that the star 
BD - 7 0 5271 was faint on 6 plates out of 85 ex¬ 
amined, and concluded that it was a variable, 
probably of the Algol type. Nothing more was 

5 ublished concerning the star for three years; Mr, 

. Witkowski of Cracow Observatory now publishes 
a series of observations ranging from July 30 to 
Oct. 30, 1925 (Acta Astronomtca, Dec. 30, 1925). 
He confirms the type as being that of Algol, Ihe 
period is 2*1387 days, the hght-range from 9-8 to 
h i mag., and the duration of eclipse 6 hours, The 
minimum is fairly sharp, and the light-curve sym¬ 
metrical about it, 

The position for 1925*0 is R.A. 2o h i 8 m 12*, S. Deal. 
7° 35 / * 4 » spectral type A 2. 

The observations were made with a comet-seeker 
of 5} in. aperture. The star is thus within reach of 
observers with moderate equipment. 
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Research Items. 


-> : Easter Islano,—I n the 
Afftfottm J&MMtf (Fmlad^phia) for June last, which 
has recently been issued, Mr. H. U. Hall figures an 
example of that rare type of the so-called household 

S is of Easier Island which shows a combination of 
three of both human and animal forms Five 
.figures only of this type are mentioned in Dr.Bngham’s 
purvey of Polynesian material in museums, and three 
Additional are known to have been at one time in the 
hands of private owners. The one here described by 
Mr. Hall is in the University Museum, Philadelphia. 
It represents a lizard-man, but it differs m detail from 
a similar lizard man formerly in the possession of 
Mr* J. Edge-Partington with'which it is compared 
The lower portion of the image ends in a rounded 
handle. The arms are brought together in the posi- 
. tian of a suppliant. Other examples of the*e images 
are pierced with a hole to enable them to be carried 
strung on the person in procession, but this example, 
being some two feet long, was obviously earned by 
the handle, which shows signs of much use Mr Hall 
doubts whether it really represents a man-lizard. It 
piay be an unconsciously anthropomorphised lizard. 
The lizard in Polynesia has a considerable prominence 
in magic and religion. Its appearance in Easter 
Island may be a memory of this prominence, or as an 
egg-producing animal it may have been regarded as 
r a peculiarly effective mediator with the gods. This 
! conception may have been helped by the prominent 
part played by the first egg of the season of a certain 
type of sea-fowl in the bird-man cult 

The Prehistoric Cultural Provinces of the 
Iberian Peninsula. —MM. Bosch-Gimpera and L. 
Pericot publish in L'Anthropologic, t. 35, Pts. 5-6, an 
important classification of the archaeological remains 
of Spain attd Portugal in the neolithic and aeneolithic 
periods, by which they show that the Iberian Peninsula 
at these times can be divided up into a number of 
cultural provinces which persist into the Bronze Age, 
when they disappear, and do not appear agam until 
the Iron Age. After briefly surveying the cultures 
of the palaeolithic, epipalaeolithic, and proto neolithic 
periods, which are derivative from the Franco-Canta- 
orian and the Capsian of the palaeolithic, with an 
indigenous, but fully differentiated, culture oh the 
Atlantic coast to be attributed to the influence of 
environmental changes, and an intrusive culture at 
Almeria, they distinguish four cultural provinces m the 
neolithic period: a western or Portuguese culture, a 
Central culture — this being a culture of special 
importance, of which the main characteristic is 
the highly decorated bell - beaker; the Almerian 
culture ; and the Pyrenean culture. Each of these 
shows a continuous development with, however, 
certain advances and interactions except in the case 
of the Pyrenean culture, which apparently disappears 
lor a time, pdssibly owing to failure to develop, but 
reappears in the ©neolithic stage, At this period, 
ft becomes sufficiently strong to force the 
retreat of the northernmost extension of the Almerian 
which had spread along the east coast of 
Spain at the beginning of the aeneolithic period. The 
tern culture is characterised in particular by the 
aftthip type of burial, and while in the earlier 
“l it, wee confined to Portugal, and in particular 
*■ i tod centre, at a later stage, in the aeneolithic 
" extended eastward and especially into 
Salamanca* and Huelva. 



interesting and well-illustrated account of the fisheries 
of Greenland, Hr. J. Schmidt in the preface points 
out that the author was leader of the fishery investi¬ 
gation expedition sent out by the Danish Government 
with the bng Tjalfe in 1900-9, and that many of the 
important observations regarding the Greenland, 
Halibut made during those expeditions have been 
turned to practical use, proving a source of real profit 
to the Greenlanders. Several of those species which 
play a great part in the international fishery carried 
on in adjacent waters are almost, Or entirely lacking 
in Greenland, the haddock for example, and the 
plaice and other flatfishes, with the exception of the r 
halibut and Greenland Halibut. Prof Jensen is : 
inclined to believe that the stock of cod in Greenland 
is mainly recruited from elsewhere by immigration. 
He thus directs attention to an important problem 
which is also of interest in connexion with the Iceland 
investigations. 

Hydrography of the English Channel. —tn 
Rapport AUanUqm 1924 (Conseil Permanent Inter¬ 
national pour TExploration de la Mer) Mr H W. 
Harvey, Hydrographer at the Marine Biological 
Laboratory, Plymouth, gives a useful summary of the 
results, and interpretations based upon them, which 
have been obtained by various workers who have 
studied the hydrography of the English Channel, An 
account of the extent of our present knowledge of the 
features of the water movements, and the variation 
of temperature and chemical composition of the 
sea water, is followed by a discussion of their biological 
significance. Two observations regarding the hemng 
are of interest A result of water movement in the 
English Channel is that hemng spawned m the 
eastern end of the Channel are likely to be earned 
into the North Sea. A companion between the mean 
weight of hemng per landing by steam-drifters at 
Plymouth during the herring season—December and 
January—since 1921, and the temperature at a depth 
of 5 metres, shows that for four consecutive seasons 
the mean weight per landing has reached its seasonal 
maximum when the temperature has been between 
io° C. and n° C. 

Corals and Zooxanthell^e. —Dr. H Boschma, 
working on living material collected at the Bermuda 
Biological Station, records observations on the part 
played by unicellular algae (zooxanthellae) in the 
nutrition of corals (Proc A mer. Academy Arts and 
Set., vpl. 60, No. 9, Nov. 1925) Most of his ex¬ 
periments were earned out with Isophyllia. which 
has large polyps. The statements in the literature 
that the coelonteron seldom contains food are based 
chiefly on the examination of preserved material, the 
polyps of which have discharged the contents of the 
coeienteron owing to the strong contraction which 
takes place on preservation. Under normal con¬ 
ditions, lie food of the polyps consists chiefly of the 
algae which are living in its endoderm cells—and m 
fteshly collected specimens algae are always present 
in the mesenterial filaments; small planktonic 
organisms are also captured and digested, but under 
normal conditions these are too scanty to serve as 
the sole nutriment of the polyps. When the digestive 
organs (the mesenterial filaments) can obtain sufficient 
food from other sources—as in examples fed in the 
laboratory with mussel—they do not ingest zoo- 
xanthellae. The algae which ware present in the 
filaments are completely digested, po that after 
abundant feeding on mussel* the mesenterial filaments 
may . become totally devoid Of zooxanthellae. The 
symbiotic algae are ingested only when other food Is 
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scarce, and to this extent the polyps are parasitic 
on the algae In other Bermudian Anthozoa the 
zooxanthellfe form a large part of the food supply 
of the polyps In a further paper (Biol Bull , Dec 
1025) the author states that in Astrangia also the 
zooxanthellac furnish part of the normal food of the 
polyps, and that polyps which have no zooxanthclkc 
can be easily infected by feeding them with crab meat 
mixed with parts of the tissues of strongly infected 
polyps 

The Flora of Juan Fernandez and Hawaii — 
Prof Carl Skottsberg, Director of the Botanical 
Garden at Gothenburg, Sweden, was Bishop Museum 
Fellow in Yale University for 1922-23 , and as a 
result there is published as Bulletin ro of the Bishop 
Museum, Honolulu, a very interesting phytogeo- 
graphical discussion of the flora of the islands of Juan 
Fernandez and Hawaii Both are groups of volcanic 
islands, very remote from each other, but with 
common features in their flora Prof Skottsberg 
considers that they are young islands of which the flora 
contains many isolated types, the result of isolation 
of considerable age, and of geographic changes. The 
high endemism, he concludes, is scarcely likely to be 
due to the extermination in all other countries of 
identical or closely allied species There is evidence 
in favour of a continental origin of the Juan Fernandez 
flora , that it existed before the present islands were 
formed, and took possession of them during the sub¬ 
mergence of its old home Part of this flora he 
derives from the Antarctic continent, but by way of 
South America rather than by a direct land bridge 
Hawaii also contains old Pacific and Antarctic types, 
but the road from Polynesia to Hawaii is more difficult 
to trace However, the author is confident that the 
history of the Hawaiian flora is in mam outline 
similar to that of Juan Fernandez Another general 
conclusion is that the disappearance of the Tertiary 
Antarctic flora during the Ice Age is of fundamental 
importance and has been greatly underrated by plant- 
geographers " No catastrophe of such dimensions 
and of such consequences has ever befallen the 
Tertiary flora of the Northern Hemisphere " The 
Bishop Musemn Yale Fellow for 1921-22, Prof F. L 
Stevens, of Illinois, gives a full list of the fungi known 
to exist m the Hawaiian islands as Bulletin No /q of 
the Btshop Museum Most of these are from collec¬ 
tions made by himself in 1921, but all other available 
collections and lists aie included , rusts, smuts and 
parasitic fungi have been more thoroughly collected, 
higher fungi and fleshy Agarics only taken incidentally 

TcHEVKINFlE AND AFFINITIES OF TrILOBITFR—A 
series of eight papers in Russian, French, German or 
English, and an appendix containing abstracts of recent 
non-Russian scientific literature appears in the Bulletin 
of the Russian Academy of Sciences, Senes 6, Nos 
12-i8, rq24 Three papers, in Russian, by Boldyrev, 
Kaufman and Kryzanovskii describe the rare mineral 
tchevkmite, which is a titanosiheate of cerium, 
lanthanum and other metals, from the Ilmen Moun¬ 
tains. The mineral was originally regarded as an 
amorphous alteration product, some Russian crystals 
have now been thoroughly investigated and are found 
to be monochmc, confirming the doubtful suggestion 
by Prof Lacroix from Madagascan specimens. In a 
discussion, in English, of the relations of the tnlobites 
by Fedotov, many of Walcot's genera are rejected as 
based on inadequate material, and the author con¬ 
cludes that the tnlobites, though closely akin to the 
Crustacea, are an independent group ancestral to the 
arachnids Nasonov describes the general distri¬ 
bution of the Turbellana rhabdocoehda in European 
Russia. 
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Post -Eocene Mollusca of North-Western 
India— The late Dr. Vredenburg, to whose four 
excellent memoirs on the Indian Tertiary gastropoda 
we directed attention in these pages (Nature, May 6, 
1922, p. 594, and August 25, 1923, p. 294), had at 
the time of his lamented death in March 1923 just 
completed the proofs of the memoir now before us. 
This ' ‘ Description of Mollusca from the Post-Eocene 
Tertiary Formations of North-Western India 1 ' has 
now been issued by the Geological Survey of India 
(Memoirs, vol 50, pt 1), Tne forms dealt with 
were obtained from the stratigruphical division dis¬ 
tinguished by Blanford as the Nan, G&j and Mekran, 
The detailed study of these fossils has revealed the 
existence of many species already known either from 
Europe or from the East-Indian archipelago A 
widespread temporary oceanic connexion established 
by the great marine oceanic transgression of the 
Oilgocene, undoubtedly accounts for the mingling of 
eastern and western forms at this horizon. Some 150 
species, a large proportion of which are new, are fully 
and carefully described m this ample memoir, and 
many of these are illustrated on 13 plates from photo¬ 
graphs taken by the author himself, whose demise 
is assuredly a great loss to palaeontology 

ISOSTASY IN THL SOUTHERN PACIFIC.- III the 

joitvn Wash Acad Set for December 4, William 
Bowie gives the results of an isostatic reduction of 
gravity determinations at five island stations m the 
Southern Pacific Assuming a depth of compensation 
of 96 km , the isostatic anomalies that remain vary 
from ^ o 003 dyne to + o <161 dyne , the average 
being o 033 dyne against an average free-air anomaly 
of o 130 dyne The theory of isostasy thus reduces 
the difference between observed and calculated values 
by 75 per cent In explanation of the rather high 
anomalies that still remain, Bowie considers that 
in part they may be due to errors m the observations, 
the possible inaccuracy being so high as o 010 dyne, 
but that a more important cause of divergence is a 
probable excess of density in the rocks underlying 
the islands In the calculations the rock density is 
taken as 27, which, according to Washington's 
figures, is undoubtedly too low By taking the 
density as 3 o the average anomaly is reduced by 
about a half The evidence us thus m close accord 
with that of land-data and supports the assumption 
that the earth's crust under the oceans is in an 
isos tat ic condition 

Tidal Forces and Continental Drift. —At the 
annual meeting of the Geological Society of America 
held during last December, F B Taylor, who antici¬ 
pated Wegener in an hypothesis of continental drift, 
read a paper in which he advocates a remarkable 
theory of the origin of the moon He considers that 
The Tertiary mountain ranges were raised as a result 
of the horizontal sliding of continental blocks towards 
the equator , that the evidence strongly points to an 
external cause for the movement; and that tidal 
forces are therefore the only causes to which adequate 
appeal can reasonably be made. Solar tidal forces 
alone are held responsible for the older mountain 
ranges Near the close of the Cretaceous, however, a 
sudden and strongly-marked increase of crustal move¬ 
ments began, and has continued with diminishing 
energy down to the present day. There is no way 
of explaining this world-wide increase, according to 
Taylor, without assuming a corresponding increase in 
tLdal force, and this assumption involves the" acquisi¬ 
tion by the earth of a body like our present rfioon and 
its permanent retention as a satellite, The implied 
capture theory of the moon is stated to be sound trom 
the astronomical point of view. With regard to 
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mountain building, Taylor’s views are not likely to 
meet with acceptance The moon’s tidal force is 
approximately 215 times more powerful than the 
present solar tidal force, and there is certainly no geo¬ 
logical evidence to suggest that the Alpine-Himalyan 
mountains are the result of forces 216 times as great 
as those which produced the Armoncan, Caledonian, 
and older mountain systems The recent work of 
Joly and Holmes, to which Taylor makes no reference, 
shows that no theory of crustal movements can pos¬ 
sibly be complete which ignores the almost incredible 
forces set up as a result of the liberation of energy 
from radioactive elements Here we have an indubit¬ 
able cause of mobility permitting conditions in which 
tidal forces can become effective, and involving no 
such gratuitous assumption as the capture of the 
moon in Cretaceous times 

Superficial Solutions, or Two Dimlnsional 
Fluids— M, A Marcelm, m the Annates de Physique 
for November-December, deals with the thin films 
formed by certain oils on the surface of water from 
a new point of view It has been supposed that the 
extension of the surface of the oil could go on until 
a layer of molecules was formed which were m contact 
with one another at their sides, and that if the amount 
of oil for a given surface was too small to cover it 
with such a layer, no change took place in the surface 
tension Using, however, two-dimensional floating 
apparatus, cut out of paraffined rmca, and repre¬ 
senting pumps with valves and pistons, the author 
has been able to show that the surface tension is 
lowered for very much smaller amounts of oil than 
the above If the amount of lowering is regarded as 
the " surface pressure," p, a law holds similar to that 
of Boyle and Mariotte for gases, pS - constant, where 
S is the surface This is true up to about twenty-eight 
times the surface occupied by the oil in a mono 
molecular layer, with all its molecules m contact with 
one another, a state which corresponds to that of a 
saturated vapour. M Delaplace has found that Gay 
Lussac’s law applies to these superficial solutions 
between 15 0 and 27" C , so that pS K'J, where K 
is a constant characteristic of the flouting molecule, 
and probably also depending on the liquid on winch 
it floats 

Tnterffrfw r, Bands —In the October and Nov¬ 
ember issues of the Journal de Physique, M F Wolfers 
describes a new system of interference bands he has 
discovered in the penumbra cast by the edge of an 
opaque screen when illuminated by a source of con¬ 
siderable dimensions The best arrangement for 
observing them is a narrow horizontal slit illuminating 
a steel ball about 1 cm, in diameter, and behind the 
ball a fine grained photographic plate Along a 
horizontal diameter the light, instead of falling oft 
gradually from the edge of the penumbra to that of 
the umbra accord mg to the ordinary theory of diffrac¬ 
tion, is found to show three or four bands the intensity 
of which is greatest near the edge of umbra Their 
positions are independent of the nature, dimensions, 
and form of the source and screen and of the nature 
of the surface of the latter, nor does the light from 
them show any signs of polarisation. Their positions 
in terms of the wave-length of the light used, and the 
distances of the screen from the source and photo¬ 
graphic plate, lead the author to conclude that they 
are due to interference of light coming from that 
part of the source which determines the edge of the 
umbra with light coming from the edge of the screen 
where it has been absorbed and emitted in quanta. 

Photographing the Inner Surface of a Rifle 

BA*stKL.^The difficulties of inspecting and photo- 
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graphing the inner surface of a rifle barrel with a 
length of about 700 mm. and an internal diameter of 
about 6 mm have been ingeniously overcome by 
Mr Seiji Nakamura, of the Physical Laboratory of 
the Tokyo Imperial University, by the construction 
of an instrument called a " solenoscope " (British 
Journal of Photography, 1926, p 19) Tne final form 
of this instrument is a steel tube about 750 mm lo&g 
and 6 mm external diameter, which has at one end 
a larger brass tube m which the eyepiece slides, and 
carries at the other end a microscope objective formed 
of two simple lenses, achromatism being found unneces¬ 
sary The eyepiece is an orthoscopic magnifier of 
Zeiss of 18 mm focal length, and at the other end, 
beyond the objective, is a small 3-volt electnc lamp. 
In older to get the image through so long and narrow 
a tube, five achromatic cemented doublets of about 
68 mm focal length are placed at a distance apart 
equal to twice the focal length of each, Thus the 
image formed by the first is reproduced by the third 
(inverted) and again by the fifth (erect), and so viewed 
or photographed through the eyepiece The second 
and fourth lenses act as condensers to avoid loss of 
light and are fixed where the two middle images are 
formed, but slightly removed from these positions to 
avoid the image of (lust, etc , on their surfaces 
appearing in the final image The resulting image is 
an evenly illuminated annulus w r hich represents a 
short length (or ring) of the barrel The paper is 
illustrated and has a photograph of a new barrel and 
one of a much-used barrel, which clearly demonstrate 
the efficacy of the instrument. 

iRiNUkinr and Cyanate Ions —Experiments on 
the X-ray spectra of tnnitrides (hvdrazoates) and 
potassium cyanate made bv S B Hendricks and 
L Pauling show that the truntride and cyanate 10ns 
have closely similar configurations An interesting 
result of the work, which is described in the issue for 
December 1025 of the journal of the American 
Chemical Society, is that the trimtnde ion is shown 
not to have a ring structure but to contain three 
nitrogen atoms in line (as in Thiele's formula) 

Re si stance Thermometers at Low Temper\- 
turfs Some experiments by A G Loomis and 
1 E Walters are described in the issue lor December 
1025 of the Journal of the American Chemical Society 
winch were intended to test the applicability of 
platinum resistance thermometry to - iov’ Four 
platinum thermometers of the flat-coil type showed 
close agreement between observed and calculated 
resistances at the carbon dioxide point, and the flat 
coil types could, when properly constructed, be used 
at low temperatures and calibrated in the same manner 
as the strain-free types investigated by the Reichs- 
anstalt and the Bureau of Standards 

Pariiai Pressures of Water Vapour and Sul¬ 
phuric Acid —The December issue of the Journal of 
the Chemical Society contains an account of the 
investigation of the partial pressures of water vapour 
and sulphuric acid vapour over concentrated solutions 
of sulphuric acid at high temperatures, by J S 
Thomas and W F. Barker Air was passed through 
the acid and the saturated air passed to absorbing 
vessels The results apply to sulphuric acid of con¬ 
centrations between 89*25 and 99*23 per cent fi and 
temperatures from 180° to 295°. It was not possible 
to take account of dissociation * figures are given on 
the assumption that the acid is not dissociated and 
another set on the assumption that it is completely 
dissociated. The results should be useful in connexion 
with large scale concentration apparatus. 
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The Control of Insect Pests in Agriculture. 


'T'HE completion of the Ministry of Agriculture 
* scheme for the appointment of advisory 
entomologists in each of the fourteen agricultural 
provinces of England and Wales has recently been 
fulfilled. By means of this organisation, the Phyto¬ 
pat hological Branch of the Ministry is now enabled to 
keep in touch from year to year with most parts of 
the country with regard to the incidence of insect 
pests Each advisoiy entomologist has his head¬ 
quarters in a collegiate or university centre in his 
province, anti his held of work lies in the diagnosis 
of injury due to insect pests on behalf of the farmers 
and growers of that area , he is further concerned with 
the dissemination of useful information on such 
subjects, and in the carrying out of experiments on the 
practical control of pests of local importance. At 
present the advisors 1 duties are therefore of a some¬ 
what comprehensive character As time goes on, 
it is reasonable to hope that as the county councils' 
staffs develop and extend their spheres of utility, they 
will be able to take on much 01 the purely advisory 
duties In this way it should eventually be possible 
to free the advisor in order that he may be able to 
devote his inquiries more especially to the investi¬ 
gation of particular local problems 

The work of the advisors renders them m a position 
to forward to the Ministry annotated lists, or in some 
cases more detailed information, respecting the pests 
that come under their notice There is also a 
considerable number of voluntary observers located in 
different parts of England and Wales who assist in a 
similar manner. The information thus garnered is 
collated and sifted in tlxe Ministry's Pathological 
Laboratory at Harpenden. The present report 1 
is to a large extent a summary of the data collected by 
some sixty-two observers during the years 1922-1924. 
It is the fifth of its senes, but differs from its pre¬ 
decessors m that tabular lists of every recorded species 
of injurious insect are, very wisely, no longer included 
Certain innovations in regard to pest control during 
the years under review are mentioned Perhaps the 
most notable of these is the application of certain 
proprietary compounds, collectively known as “ tarbo- 
lineum," as washes for fruit trees These compounds 
consist of vanous products obtained in the distillation 
qf coal and are of variable composition There 
appears to be no question as to the efficiency of certain 
of the M brands beanng the name of earbolincum 
in the destruction of the resting eggs of aphids and 
apple sucker. It is important to know, however, 
whethci such treatment can be carried out over 
successive vears without injury to the trees, also, 
whether the manufacturing firms are able to give 
guarantees to the effect that materials winch gave good 
results one year will remain purchasable with their 
original composition unaltered 

Among individual pests the raspberry beetle has 
always been troublesome to raspberry growers and 
has also become a menace to loganberry culture 
Experiments carried out at the Long Ashton station 
show that it can be largely controlled by spraying the 
plants with lead arsenate when they are one-third, 
two-thirds, and fully in bloom. Apart from the 
possibility of poisoning trees, the market price of the 
fruit in relation to the costs of spraying will be the 
deciding factor for, or against, tms method of treat¬ 
ment. The apple blossom weevil is another insect 
difficult to control, and this fact has attracted 
attention at the East Mailing Research Station, where 

1 “ Report on the Occurrence of Insect Pests on Crops in England and 
Wales, for the Years 192a, 1923, and 2924 " MUoJlaneoos Publications, 
49, Ministry of Agriculture and Fisheries, 1923. zi. 6 d. net, 
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the respective values of different methods of repression 
have been tested over the period 1921-1924. The 
only method that proved of value was the trapping 
of the weevils by means of bands of sacking tied 
around the trunks of the trees. The hibernating 
weevils lay up in such material, which led to their 
capture in large numbers Among other noteworthy 
measures, the application of lime-sulphur against 
the “big-bud' disease of black currants has 
given promise when applied at winter strength m 
March 

The control of vegetable root flies, which is occupy¬ 
ing the attention of Mr K M Smith at Manchester, 
appears to be best achieved by the use of odorous 
substances acting as deterrents, which protect the 
crop by keeping the insects away One of the best 
of these preventives is stated to be anthracene oil 
absorbed in some powder carrier, such as powdered 
chalk As the result of Lloyd’s work at the Lea 
Valley Experiment Station at Cheshunt, on fumiga¬ 
tion with tetrachlorethane, fumigants of this type 
have come into prominence in the case of White Fly 
attacks on plants under glass The application of 
tetrachlorethane is more expensive than that of 
hydrocyanic acid gas, but it is a loss poisonous remedy 
for operatives to handle and, in the case of tomatoes, 
it is no longer necessary to dry off the house prior to 
treatment in order to avoid injury 

The British Isles have up to the present suffered 
very little from the attacks of imported agricultural 
pests The factors contributing to this situation are 
not easy to discover, but the absence of extensive 
areas of country devoted to single-crop cultivation, 
together with the practice of crop rotation, afford 
conditions on the whole Unfavourable to the establish¬ 
ment of immigrant forms. Furthermore, a variable 
and, on the whole, inclement climate is probably an 
important barrier to most species which are denizens 
of warmer regions Legislation also serves to keep 
down the number of alien species which reach this 
country. On the other hand, sundry foreign insects 
do succeed in gaining entry and, unless track is kept 
of them, it is possible that one or other kind may 
succeed in gaming a permanent foothold. During the 
penod covered by the present report several of such 
species are specially mentioned. The most important 
of these is the Potato Moth (Phthontnaea operculella 
Zell), which has been detected by the Ministry's 
inspectors in consignments of potatoes imported from 
Malta and the Canary Isles. Since it is an insect with 
considerable power of adaptation to climatic con¬ 
ditions, the destruction, or re-exportation, of such con¬ 
signments is a very necessary measure. Among other 
interceptions, larvae of a beetle of the genus Brachy- 
cerus have occurred in consignments of snowdrop 
bulbs from Smyrna ; beans affected by the American 
Bean Beetle (BrucHus obtectus Say ) from Minnesota ; 
and peaches from S. Africa infested with larvae of the 
Mediterranean Fruit Fly (CerattHs capitate Wied.). 

The outstanding features during the period under 
review were; (1) the damage occasioned by Fruit Ffy 
and to a lesser decree by Gout Fly in 1922, (2) severe 
outbreaks of aphids and caterpillars m orchards in 
1923* (3) a remarkable absence of most epidemic pests 
in 1924. In each case the phenomenon observed 
appears to be largely fostered by the prevailing 
weather conditions during the seasons concerned, but, 
until we are in a position to correlate a larger numbed 
of years' observations between weather and fluctua¬ 
tions of pest epidemics, such conclusions are paces* 
sanly somewhat speculative. 

Several indigenous species Of insects are, lor the first 
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time, recorded as injuring crops in England and Wales. 
These include the n y Chortophila septa Mg. which did 
considerable damage to wheat in Cambridgeshire; 
barley and other cereals m Kent were attacked by the 
small acalypterate fly, Diplotoxa Ivmbata Meig. , old 
potato sets in N. Wales were infested by a little-known 
Coccid, Pseudococcus gaham Green; in widely separated 
localities beans suffered from the attacks of several 
species of root flies of the genus Chortophtla and, m 


Norfolk, the Dock Saw Fly (Taxonus glabratus) 
occasioned considerable injury to apples 
Mr, J. C. F Fryer, the Director of the Ministry's 
Pathological Laboratory, has produced a report which 
summarises the activities of ms charge in a concise 
and readable form. The value of documents of this 
character is usually not immediate, but it is rather 
that thev place on permanent record information for « 
the use of posterity A. D. 1 m ms. 


Recent Star 

A VERY interesting star catalogue has lately been 
published m the joint names of Prof Frank 
Schlesmger and Ida Barney It contains 8359 stars 
between N. Decl. 50° and 55°, observed by photo¬ 
graphy at Allegheny Observatory between August 
31, 1915, and July 14, 1916 The number of plates 
is ninety, their centres all being at l)ecl. 32 and the 
Right Ascensions increasing by 16 min , or 2-4° of 
great circle The measured portion of each plate is 
a square 5 0 x 5 0 : each star appears on two plates; 
on one to the east of the centre, on the other to the 
west The two plates are measured in reversed posi¬ 
tions in the micrometer, so that all systematic 
" magnitude-equation ” in R A should be eliminated 
The object glass is a symmetrical doublet of four 
lenses, of aperture 103 mm , and equivalent focal 
length 1 *635 metre, giving a scale of 126 z" = 1 mm A 
circular stop ensures full illumination over the plate, 
but reduces the effective aperture to 75*5 mm Ex¬ 
posure of 25 minutes is found to give strong images 
to well below the ninth magnitude, except in the case 
of some red stars. 

The places given arc referred to those of 1070 stars 
in the zone, which were observed (each star twice) 
on the meridian by Prof R H Tucker at Lick 
Observatory from "February 1917 to March 19x8 
Their places for 1917 o are given as a supplement to 
this catalogue Their average magnitude 15 8 5, the 
same as that of the mam catalogue The latter is 
referred to the equinox of 1875-0, to facilitate com¬ 
parison with the Harvard A G Catalogue of the same 
zone. Tins comparison gives determinations of proper 


Catalogues. 

motion of all the stars. They are printed to the third 
decimal of 1", the probable error of each being about 
0-015* 

On plotting the " crude '* proper motions in R.A. 
for the separate magnitudes and the separate hours 
ot R.A , they form sine-curves the amplitudes of 
which steadily dimmish for the fainter stars owing to 
greater distance, and the median lines of which get 
steadily lower The latter result is due to “ mag¬ 
nitude-equation " m the Harvard A G Catalogue 
The values found for the latter increase from 0-0*9 s 
for magnitude 6 4 to 0-232 s for magnitude 9-7 ; these 
are applied m forming the printed proper motions. 

It is welcome news that the zone from I>ecl 2 0 south 
to 2° north, photographed about 1910, will shortly be 
published, and that Prof Schlesmger contemplates 
the production of similar catalogues for all the AG 
zones 

Volumes 1 and 2 of the Sydney Astrographic 
Catalogue have lately come to hand. They cover Deck 
5i u to 53° south, and R A. o h to 6 h and 6 h to I2 h 
respectively Vol 3 appeared earlier. It will need 
fifty-two volumes to cover the entire Sydney zone, 
winch extends from 51 0 to 65° south The X, Y 
co-ordinates are printed to the third decimal of a 
reseau interval , the magnitudes are indicated by 
letters or numbers on two arbitrary scales , further 
information is needed to reduce these to the ordinary 
system There are 280 stars on a fully printed page 
(but there are many gaps) Vol 1 has 25 pages , 
vol. 2 (the galactic latitude of which is lower) 85 
pages 


Explorations 

'T'HE fourteenth and fifteenth reports on the 
A Sarawak Museum deal with the years 1915 to 
1924. For most of tins time it had no curator 
Major J. C Moulton left to join his regiment in 
February 1915, and his successor, Dr. E Mjoberg, 
did not take office until May 1922 He in turn left in 
December 1924, and was succeeded in February 1925 
by Mr, E Banks During his curatorship Dr 
Mjdberg devoted his energies mainly to collecting, 
and these two reports give the chief results of his 
expeditions, of which the chief were those to Mt 
Murud and Mt P01 

Mt. Murud had never been visited by a white man, 
and # its precise position was in fact uncertain. It 
forms the most northern and htghest point of the 
Pamabo Range, which here falls down into a deep 
valley, bounded by the east-west mountain range 
Batu Litan Its height, estimated at 10,000 feet, 
proves to be 7200 feet, with another peak of 7160 feet 
The mountain is built of sandstone, and its slopes are 
exceedingly rough, full of caves, holes, and crevices, 
and covered with enormous boulders. The natural 
difficulties of travel were not lessened by the difficulty 
of obtaining carders, owing to the prevalence of an 
epidemic, and by the inability of the Dyaks to stand 
the climate of the heights. Dr. Mjbberg slept for six 
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in Borneo. 

nights alone on the top ridge, making a proper bio¬ 
logical survey He describes it as “ a strange-lookmg 
alpine region, with scanty low bushes of leathery 
appearance, covered with the yellow blossoms of a 
little epiphytic orchid Here and thero patches of 
smaller pme trees were seen Bright scarlet or white 
flowets of the rhododendron and similar plant types 
were met with everywhere Gigantic pitcher-plants 
(Nepenthes) of strange shape and countless varieties 
of beautiful, flowering orchids, formed the more 
Striking types of plant life Only a single little 
yellow-breasted bird broke the silence of this unknown 
landscape, never before seen by human eye ’* 

The pitcher-planis just mentioned were responsible 
for the abundance of a very small frog In the 
absence ot pools, these frogs lay their eggs in the 
pitchers, and being thus dependent on a minimum 
of water for passing through their larval stages, they 
cannot grow larger than one's thumb-nail. 

Strong lanterns of 250 candle-power were kept 
alight all night on the summit and attracted many 
curious moths and other insects On the highest 
peak fresh tracks of the wild pig, Sus barhatus, were 
observed. 

Descending to the plains of the Kalabit country, 
and along the Baram River, which was found to have 



250 


NATURE 


[FsJbruarY 13, 1926 


its source on Mt. Murud, Dr. Mjbberg found that the 
natives of the main plateau had snared for him no 
less than ten complete specimens of the long-sought 
Bornean badger 

Of the other expeditions undertaken by Dr 
Mjoberg, we need mention only that to Mt P01, where 
he thoroughly surveyed the region above 3500 feet, 
the highest peak reaching 5600 feet. Here, at heights 
between 3000 and 3500 feet, were found specimens of 
the primitive arthropod Peripatus, previously un¬ 
known from Borneo They are comparatively flat 
and large, and may represent a new species or one 
of the forms previously known from the Malay 
Peninsula 

The large collections made by Dr Mjoberg were 
distributed by him to such specialists as he could 
find to undertake the work of determination, but 
specialists are still required for very many groups, 
especially among Arachnid a, Hymenoptera, Neurop- 
tera, and Pseudoncuroptera 


University and Educational Intelligence- 

Birmingham — The following appointments have 
been made Dr William H Wynn, Physician to the 
General Hospital, Birmingham, to be joint professor 
of medic me in succession to the late Prof J W 
Russell , Mr L G. A Sims to be lecturer in electrical 
engineering in succession to Dr Randall, who has 
been appointed to a chair at Johannesburg 

The title of emeritus professor is to be conferred 
on Sir John Cadman, latel> professor of mining, on 
his resigning his appointment as honorary professor 
and adviser to the Mining Department 

The following gifts have been received A legacy 
of 100/ from the late Ptof J W Russell, a scholar¬ 
ship of 60/ per annum from the British Burmah 
Petroleum Co for students in the Oil Engineering 
and Refining Department ; valuable models from the 
Mining Association of Great Britain , and a special 
weighing machine for the Fuel Treatment Laboratory 
of the Mining Department from Messrs W and I. 
Averv. 

Cambridge —The council of the senate has brought 
forward amendments to the general regulations for 
prizes and medals , it is proposed that in future, 
students shall not be permitted to use the same 
research work for obtaining a research degree and a 
university prize or medal, As matters stand, the 
student who has graduated at Cambridge is at a 
disadvantage when competing with a research student 
coming from another university , the former has to 
do three or four years' work before he begins his 
research, whilst the latter begins on arrival The 
regulations for most prizes ordain that candidates must 
not be of more than a certain number of terms' 
standing 

Oxford —On February 2, Convocation confirmed 
a decree authorising a special allowance of 200/. a 
^ear, in addition to his ordinary stipend, to each 
professor being the head of a scientific department 

Active preparations are going on for the forth¬ 
coming visit of the British Association to Oxford on 
August 4-1 r 

lliere will be an election at Kcble College, on March 
15, tb natural science scholarships, one on the Gibbs 
Foundation and one on the Field-Marshal Gomm 
Foundation, of the value of 80/ per annum This sum 
is augmented by the College m the case of the former 
to 100/ per annum. Candidates will be eligible for 
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these scholarships who have not exceeded the age 
of twenty years on March 13. Inquiries should be 
addressed to Mr G. D. Parkes, Keble College. Intend^ 
mg candidates are requested to communicate their 
names and subjects on or before Saturday, February 24. 


The Committee of Award of the Commonwealth 
Fund Fellowships announces that applications must 
reach the Secretary, 50 Russell Square, on or before 
February 20 The fellowships will normally be 
tenable at an approved American university for two 
years They are open to persons of British birth 
domiciled in England, Scotland, Wales, and Ireland 
who are graduates of recognised universities, are 
unmarried, and not more than thirty years of ago 
Women as well as men may apply Provision 
amounting approximately to 600/ per annum will be 
made for the total expenditure involved during the 
tenure of a fellowship. 

In our issue of January 30, p 178, reference was 
made to the lack of support which is hampering the 
development of the Imperial College of Tropical 
Agriculture, Trinidad It is gratifying to learn from 
the reply given to a question asked in the House of 
Commons on February 8 that it has been decided to 
make a capital contribution of 15,000/ towards the 
cost of the erection of a hostel, a contribution of 
3000/ towards tho general expenses of the College in 
1026-27, and, if absolutely necessary, certain further 
contributions in tho three following years 

A Theresa Seessel Research Fellowship, for the 
promotion of original research in biological studies, 
is oilered by \ ale University The value is 1500 
dollars, and preference will be given to candidates 
who have already obtained their doctorate, and have 
demonstrated by their work fitness to carry on suc¬ 
cessfully original research of a high order The holder 
must reside in. New Haven during the college year, 
October to June Applications should bo made to 
the Dean of the Graduate School, Kew Haven, Conn , 
USA, before April 1 next, and should be accompanied 
by reprints of scientific publications, letters of 
recommendation, and a statement of the particular 
problem which the candidate expects to investigate 

F rom Manchester we have received a pamphlet by 
Mr Spurley Hey, the Director of Education, entitled 
41 Value for Money in Education " The gist of this 
answei to a call for economy in public expenditure 
on education is that whilst outlay can be stated in 
cash, the returns which the country is getting for the 
money spent on education cannot, that the expenditure 
is bound to increase still further, and that tax- and 
rate-payers had better pay up and look cheerful 
instead of criticising what they do not understand 
and cannot check Manchester " business men " 
appear to have made unreasonable demands of the 
elementary schools a " special type of arithmetical 
calculation "or" intimate knowledge of the geography 
of parts of the world with which their business is 
connected," or knowledge of foreign languages or 
shorthand or typewriting. Criticism based on such 
demands deserves the censure which Mr Hey ad¬ 
ministers, but the pamphlet throws little light on 
such questions as. What, precisely, are the returns, 
admittedly not estimable in cash, which the ad¬ 
ministrators of education in Manchester aim at ? 
Is the adjustment of means to ends demonstrably 
appropriate > And what evidence is there that the 
returns aimed at are, in fact, being produced ? 
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Contemporary Birthdays. 

February u, 1847. Dr Thomas Alva Edison. 
February 11, 1868. Prof R. J Durley, M.Inst C.E 
February ia t 187a. Prof. A J Ewart, F R S 
February 13,1843. Sir ThomasH Holdich, K.C M G 
February 15, 1861. Prof. A. N. Whitehead, F.R.S. 
February 16, 1848. Prof Hugo De Vries, For 
Mem R S. 


Dr Thomas A Edison was t>orn at Milan, Erie 
Co, Ohio He began life with scant educational 
advantages, and these, such as they were, came 
mainly from his mother's lessons (she was of Scotch 
descent) and his own omnivorous reading Early 
in life he learnt telegraphy, and commenced experi¬ 
menting in that department and m chemistry and 
electrical science He invented the quadruplex and 
sextuplex telegraphic systems of transmission, the 
incandescent electric lamp, the phonograph, and a 
host of devices and appliances which have uses in 
the daily life of the peoples of all countries He is a 
Commander of the Legion of Honour During the 
whole of the War period he was engaged in work for 
the United States Government 

Prof R J I)url* v occupied the chair of mechanical 
engineering, McGill University, Montreal, 1001-12 
He is now a consulting engineer in that city, and 
secretary of the Engineering Institute of Canada, 
Montreal Educated at Bedford Modern School, he 
studied at University College, Bristol, and afterwards 
at University College, London Apprenticed to 
Earle’s Shipbuilding and Engineering Co , Hull, he 
afterwards became lecturer m mechanical engineering 
at the Municipal Technical School, Hull lie is the 
author of " Kinematics of Machines ” (1008) and ot 
many technical papers 

Prof A J Ewart, of the University of Melbourne, 
who occupies there the chair of botany and plant 
physiology, is a Liverpool man, and was sometime 
a demonstrator of botany m the university ot that 
city before he graduated at Oxford Formerly he 
was well known in various centres in Birmingham as 
a lecturer and research worker in botanical subjects 

Sir Thomas II Holdich, traveller and mountaineer, 
was born at Dingley, Hampshire He was educated 
at Godolphin Grammar School and Woolwich 
Academy, joining the Royal Engineers m 1862 An 
epitome of much of his career was reflected in 1887 
by the award of the Royal Geographical Society's 
Founders Medal, allotted in consideration of services 
rendered in carrying out surveys in Afghanistan, 
also (1884-86) with the ttusso-Afghan Boundary 
Commission, when he conducted operations over an 
area of 100,000 square miles. He was the first 
Englishman to ascend the Paghm&n Range, which 
lies between Kabul and the passes of the Hindu- 
Kush Sir Thomas has consistently upheld the great 
traditions of the corps of Royal Engineers. 

Prof, A. N Whitehead was educated at Sherborne 
School and Trinity College, Cambridge. Formerly 
professor of applied mathematics at the Imperial 
College of Science, South Kensington, he took up in 
1924 the post of professor of philosophy at Harvard 
University, U.S.A He was joint author, with the 
Hon. Bertrand Russell, of that work of fundamental 
issues, " Principia Mathematical 

Prof, Hugo De Vries, emeritus professor of 
botany in the University of Amsterdam, was born 
at Haarlem. He is a foreign member of the Royal 
Society and the Linnean Society, and Darwin 
medallist of the former. 
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Societies and Academies. 

London. 

Royal Society, February 4,—W. A. Bone and R 
Quarendon : Researches on the chemistry of coal 
Pt iv The “ residues ,f obtained after the extrac¬ 
tion of coals with benzene under high pressure can fl 
be easily oxidised by alkaline solutions of potassium 
permanganate, yielding a complex mixture of ben- 
zenoid carboxylic acids amounting to between 25 
and 40 per cent, of the weight of the " coal-residue 
treated These acids include 1, 2, 3, 4 benzene tetra - 
carboxylic acid and mellitic (benzene hexatarboxyhc) 
acid —G M B Dobson and D N Harrison Measure¬ 
ments of the amount of o/one 111 the earth's atmo¬ 
sphere and its relation to other geophysical conditions. 
Measurements of the amount of ozone in the atmo¬ 
sphere were made almost daily throughout 1925, 
and a few measurements were also taken during the 
autumn of 1924 The average amount is about 
o 3 cm , which agrees with former measurements 
A marked connexion is found between the atmo¬ 
spheric piessurc and amount of ozone, the latter 
being large m cyclonic and small in anti-cyclonic 
conditions There is a well-marked annual period 
with a maximum in spring and minimum in late 
autumn 1 he probable error of observation is about 
0*005 cm of ozone —C Chree Atmospheric o/one 
and terrestrial magnetism Using the results of the 
paper above, there appears to be a decided associa¬ 
tion of magnetic disturbance and higher values of 
ozone Owing to the tendency to sequences of high 
ozone figures and of days of magnetic disturbance, 
it is diihcult tu say exactly how synchronous the 
phenomena art* The figures suggest that the high 
ozone figure pictedcs the 1 rest of mngnetic dis¬ 
turbance -J S Owens Condensation of water 
from the an upon hygroscopic crystals Deliquescence 
of crystals of pure salts depends upon the vapour 
pressure of their saturated solutions, while mixed 
salts, as found in ait, behave in a different manner 
from puie salts It is usually assumed that before 
fog can be formed the air must be saturated, or 
nearly so , but it is demonstrated that ail the 
examples of crystals obtained from the air would 
become liquid 111 air very much under-saturated 
Thus the crystals fiom Algarve (Portugal) collected 
water at 69 per cent relative humidity at 56° F , 
crystals from the neighbourhood of the mouth of the 
St Lawrence deliquesced at about 77 per cent 
relative humidity at 56° F Crystals obtained in 
Bournemouth deliquesced at about by per cent 
relative humidity at 62" F , indicating that it is not 
necessary for air charged with such crystals even to 
be near saturation for a fog of liquid drops to form — 

T H. Havelock Wave resistance some cases of 
unsymmetncal forms The type of asymmetry is 
suggested by the general effect of fluid friction in 
reducing the wave-generating piopcrties of the rear 
portion of the model Pairs 01 models are examined* 
in which one model is symmetrical fore and aft, white 
in the other the rear portion is curved off into more 
of a streamline form Tins produces a marked 
decrease in the magnitude of the interference pheno¬ 
mena—H Jeffreys On the formation of water 
waves by wind On the hypothesis that, in a first 
approximation, water waves may be considered 
irrotational, viscosity and other factors tending to 
change the amplitude being small, the conditions 
of growth of waves under the action of wind, even 
when the depth is finite and surface tension is allowed 
for, have been investigated The rate of decay of 
waves, in the absence of wind, is independent of the 



252 NATURE [February 13,*9*6 


depth and the surface tension, The easiest waves 
for a wind to raise are always two-dimensional, and 
are gravity waves, not ripples The wind velocity 
needed to produce waves is greater in shallow water 
than in deep water. The longer waves on shallow 
water (less than about i cm deep) are, however, so 
much affected by viscosity that the hypothesis is 
invalid for them , it seems they can in no case be 
formed by wind The waves produced on shallow 
water must therefore be very short, about 2-3 cm 
say, which agrees with observation —G. T Morgan, 
W J Hickinbottom, and T V Barker . Stereo- 
lsomene diaiyl-p-7-diammo-M-butanes The secondary 
diamines of the general type Ar NH CH(CH 0 ) , 
CH(CH 3 ) NH Ar contain two asymmetric carbon 
atoms, either mirror images of each other or absolutely 
identical Like tartaric acids these bases should 
exist in an internally compensated w^so-form, as 
well as an externall\ compensated mixture, potentially 
resolvable into optically active modifications The 
most fully investigated series of compounds are those 
containing the p-tolyl residue 

CH g C 0 H 4 NH CH(CHj) CH(CH 8 ).NH C,H 4 CH 3 , 

and the study of these bases affords a highly satis¬ 
factory confirmation of the requirements of stereo¬ 
chemical theory —G T Morgan and G R Davies 
Antuuomal analogues of the cacodyl senes Methyl 
arsemcals were first disco's ered by Louis Claude 
Cadet de Gassicourt in 17O0 (Pans, Acad , Set Mhn 
Dtv. Sav t 3, p, 623) Similar experiments on 
organic compounds of antimony led to the prepara¬ 
tion of tertiary stibme and other denvatives by 
Lowig and Schweizcr and by Landolt, but the anti- 
xnomal analogues of the cacodyl senes have so 
far eluded isolation The thermal decomposition of 
tnmethylstibine dihahdes has now been investigated, 
the following reaction having been generalised when 
X is chlorine, bromine, or iodine 

(CHJ.SbX* -(CHJtSbX + CH,X. 

This process affords the means of proceeding from 
the tertiary to the secondary senes of organic anti- 
momals —G. T Morgan and V K Yarsley Di- 
methylstibme cyanide, an analogue of cacodyl cyanide 
When anhydrous reagents arc used* cyanogen bromide 
combines leadily with tnmethylstibine dissolved in 
light petroleum to form tnmethylstibine cyano- 
bromide, a white crystalline compound This is 
relatively stable, and is only decomposed in vacuo at 
high temperatures, when dimethylstibine cyanide is 
obtained as a colourless crystalline compound, m p 
This cyanide, the analogue of Bunsen's 
cacodyl cyanide, fumes on exposure to air, with the 
formation of white infusible tnmethylstibine oxy- 
cyamdc. 

Faraday Society, January 18 —B B. Banerji The 
electrode capacity and resistance of electrolytes for 
a wide range of frequencies The laws of variation 
suggested by Haworth and by Warburg are satisfied 
*only through small ranges of frequency , a Jaw is 
pveil which holds throughout the range investigated 
The hypothesis of double leaky capacities at the 
electrodes lias been put forward to explain this law 
The existence oi the capacities is ascribed, one to 
the double layer and another to the concentration 
changes brought about by the transport phenomena 
The thickness of the double layer calculated from 
the value of the double-layer capacity is of the proper 
order and consistent with the value found by other 
methods —J A V Butler, W. E. Hugh, and D H. 
Hey : A note on the effect of the electrode material on 
oxidation potentials The independence of oxidation I 
potentials of the electrode matenal, when this takes I 
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no appreciable part in the cell reaction » confirmed' 
~R. E. W. Maddiaon : The electromotive behaviour 
of cupric oxide, (t) The behaviour of the electrode 
Pt/Cu a O, CuO, N-NaOH has been re-examined, 
Initially, it gives a relatively positive P.D., which 
gradually becomes more negative The initial and 
final P.D's depend on the temperature of preparation 
of the oxide, and on the duration and method of 
heating —A- Highfield , The colloidal properties of 
mtroc< 3 lulose sols in mixed solvents Nitrocellulose 
and its solvents contain both strongly and weakly 
polar groups. Mixed liquids arc solvents if they 
contain these two classes of groups balanced in 
suitable proportions, and this conclusion holds 
whether the ingredients of the mixtures are solvents 
01 not The relation between the composition of 
solvent or solute and the viscosity of nitrocellulose 
sols has been investigated, and the results are in 
line with the conclusions reached from solubility 
considerations—E V Berman and T. Lovett (1) 
Vapour pressure of concentrated aqueous solutions 
of urea These are given at the temperatures 40*02°, 
60*28°, 70-39°, and 80*i° C , and the densities up 
to a concentration corresponding very nearly with 
saturation aie given at the same temperatures Van 
Babo’s law does not hold for aqueous solutions of 
urea The results indicate a normal molecular 
weight and no hydration for urea in aqueous solution 
(2) The heats of dilution of concentrated solutions 
of urea at various temperatures An original method 
is described by which these can be measured From 
the results obtained it is possible to obtain the heat 
of dilution as defined by Kirchhoft's equation, the 
total heat of dilution between any two concentrations, 
and the relation between the heat of dilution and 
the concentration. A new method of determining 
solubilities is suggested —W Taylor . A note on 
kinetic activation as a factor in gas reactions. 

Cambridge 

Philosophical Society, January 18 —H, F Baker 
On chains of two-two relations, and the theory of 
elliptic functions —G C Stewart The aberrations of 
a symmetrical optical system. The geometrical aber¬ 
rations are considered in detail for the first three 
orders—both for the paraxial image plane and also 
for out-of-focus planes. Aberrations of all orders fall 
severally into one or other of two general types — 
W Burnside On a group of 1440 birational trans¬ 
formations of four variables that arises in considering 
the projectjve equivalence of double sixes — P. L. 
Kapitza Over-tensions in a condenser battery during 
a sudden discharge. If a large condenser battery made 
of Leyden jars is discharged through a small self- 
induction, the tension across the jars reaches some¬ 
times very large values, which may break the insulation 
across the Leyden jars A photograph of the spark m 
tins case shows that the current from the jars goes 
through the main circuit only for a few half periods. 
Due to the self-induction of the connecting wires, 
oscillations are produced in the battery between the 
Leyden jars, winch account for the over-tens*on.— 
H S Hirst. Photocatalysis at mercury surfaces. A 
mercury surface, irradiated by ultra-violet light strong 
in the line \ =2536*7 A U„ exerts a catalytic influence 
on the photochemical union of hydrogen with gases 
such as oxygen, ethylene, and carbon monoxide. The 
velocity of reaction is to the first order proportional to 
the area of surface exposed, A film of mercuric oxide 
on the mercury forms only m the presence of both 
hydrogen and oxygen. In the combination of 
nitrogen and hydrogen, hydrazine and ammonia have 
been identified, and in the case of oxygen and hydrogen, 
hydrogen peroxide and water It is suggested the 
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reactions proceed by steps. The catalytic efficiency 
of the surface depends on its cleanness and is cut down 
by poisons, — P Bracehn , The penod of decay of 
RaB and RaC Measurements of the saturation 
currents produced between two parallel plates by a 
source of radium C give a transformation constant of 
(3*514 Fo'007) x io" 4 min." l forradiumC,corresponding 
to a half value penod of 19 72 ^0-04 minutes Similar 
measurements have been made on sources of radium 
active deposit and the decay compared with the values 
calculated by assuming the above penod for radium (' 
and trying various values for that of radium B The 
experimental results indicate a value between 26*7 to 
26-8 minutes. 

Edinburgh 

Royal Society, January' 25 —T J. Jehu and R M, 
Craig Geology of the Hebrides Pt m North 
Uist and Benbecula The outstanding feature is the 
belt of crushed and sheared rocks traceable along the 
eastern side of Benbecula and North Uist, and separ¬ 
ated by a thrust-plane from the relatively undisturbed 
gneisses forming the western and gteater part of the 
area This forms a continuation of that along the 
eastern side of South Uist It is made up of crushed 
gneisses, mylomtes, and flinty crush material inter¬ 
mixed, in contrast to the definite zones traceable in 
the case of South Uist Hie dominant gneisses of the 
western area are acid biotite-gneiss, hornblende- 
biotite-gneiss, hornblende-gneiss, and garnetiferous 
hornblende-gneiss Pyroxene and hornblende granu- 
lites often neb m garnets are intrusive into the 
dominant gneisses Bands of pegmatite are frequent, 
sometimes yielding good graphic granite Ultra- 
basic rocks in bands converted into actinohte schists 
occur especially in the isles of Berneray and Pabbay 
All these types are altered igneous* rocks of the 
Archiran complex Minor intrusions of Tertiary age 
are much less frequent than in the more southern 
isles The three Maddys, rocky islets at the entrance 
to Loch Maddy, are portions of an ohvine-dolerite sill 
Evidences of recent subsistence are afforded by sub¬ 
marine peat of! the coast and bv the drowning of 
fresh-water lochs —T. M Finlay . The Old Red Sand¬ 
stone of Shetland A new fossil zone occurred a short 
distance below the conglomerate in the south-eastern 
area of the Old Red Sandstone This has yielded 
three species of fish, Dipterus valencienncsi , Micro- 
brachius sp nov , and a new genus Stegotrachelus 
finlayi, a palaeomscid of extreme interest as being the 
earliest of the family known in complete specimens 
fiom the Devonian, and the first to be recorded from 
the Old Red Sandstone of Europe. The genus has 
been described and figured by Smith Woodward and 
White— J. Kaye Charlesworth . (1) The glacial 

geology of the southern uplands of Scotland, west of 
Annandale ancl Upper Clydesdale The lines of ice- 
flow over the region by striae, drumlins, and erratics 
has been traced and the position of the ice-edge 
ascertained at five successive periods of the retreat by 
the correlation of the moraines associated with the 
major glaciers There is evidence of re-advances in 
connexion with two of these stages (2) The great 
re-advance kame-morames of the south of Scotland 
and some later stages of retreat There is an import¬ 
ant line of re-advance of the ice around the coastal 
areas of north-east Ireland from the mouth of l-ough 
Foyle to the head of Belfast Lough, by the Bride 
Hills of the Isle of Man and the Cumberland coast. 
A later position of the ice-margin is from St Abb's 
Head along the northern slopes of the Lammermuir 
and Moorfoot Hills, by Muirkirk and to the east of 
New Cumnock, and again at Stranraer and in the 
Rhifcna of # Galloway. At this stage, come glaciers 
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lingered m the Lammermuir Hills, the Tweed below 
Broughton was ice-free, and the highland ice was 
confluent over south Ayrshire with the southern 
upland glaciers of (1) The North Ireland moraine is 
correlated with the Baltic moraine of N Germany, 
the later moraines with the Ra moraines of Scandi¬ 
navia and the " post-glacial stages ” of the Alps — 

\ E M Geddes ■ Distribution of electric force m 
high-voltage discharges An investigation by F W. 
Aston proved that for electric discharges in vacuum 
tubes, the potential across the dark space is equal to 
that across the tube, with voltages less than 1000 volts. 
It is now shown that, with voltages more than 13,750 
volts, only a part of the total voltage is confined to 
the dark space, about o 25 of the excess of the total 
voltage, more than 13,750 being found in the negative 
glow 

Paris 

Academy of Sciences, December 28.—Charles 
Richet, Gardner, and Goodbody The effects of salts of 
zirconium, titanium, and manganese on nutrition 
These metals were administered to dogs as citrates 
mixed with the food Neither zirconium, titanium, 
nor manganese had any toxic effect Titanium and 
zirconium, especially the latter, appeared to have a 
slightly favourable effect on nutrition The results 
with manganese were irregulat —Leon Guillet The 
tempering oi light aluminium-copper alloys containing 
more than 5 per cent of copper--Ch DepSret and J 
Savormn The discovery of a fauna of Albian verte¬ 
brates at Timimouu (Western Sahara) —E Mathias : 
Contribution to the study of fulminating materials 
The colour Chemical heterogeneities The theory 
of ball lightning —G A Boulenger Remarks on the 
importance attached to the mode of insertion of the 
carpels for the classifu ation of the species of the genus 
Rosa —L Cu6not The signification of homochromy 
in some marine animals —tPiston Julia The senes of 
rational repeated functions —A Zygmund The sum¬ 
mation of trigonometrical senes and those of powers 
by typic al means —A Bloch Some theorems on 
integral and mcromorph functions of a variable —R 
Gosse . The equation of the deformation of surfaces — 

Cayrel The properties of lead dioxide as a detector 
,ead dioxide, in combination with points of various 
metals (magnesium, zinc, tin, aluminium), can be used 
as a detector in wireless telephony —E Fromy The 
relation between the Wiedemann effect and the Joule 
effect —A Dauvilher The biological action of X-rays 
of various wave-lengths A discussion of the correct 
interpretation of some recent measurements of A 
Dognon. It is concluded that the large difference 
found by Dognon in the biological action was not 
justified by the experiments and that in reality the 
radiations \ =0-22 and \ -o 7, for equal energy 
absorbed, have the same biological action —Jean Rey . 
The brilliance and luminous flux of carbons of high 
light intensity, tor projection of electric light The 
clectnc light carbons contain a central core of rare 
earths (salts of cerium or titanium), The illuminating 
power per square millimetre is very high, but falls 
far short of the figures claimed by the manufacturers 
—Mme. J S, Lattes and Georges Fournier The 
absorption of the 0 -rays by matter —E Darmois A 
case of mutarotation Application to the study of 
the saponification of ethyl oxalate by water or dilute 
acids —R de Mallamann „ The calculation of Verdet's 
constant in the molecular theory.—Ren6 Dubrisay 
Some phenomena of capillary chemistry Benzene 
solutions of fatty acids (palmitic, oleic, steanc) were 
allowed to run from a burette into water’or weak soda 
solutions at different temperatures The variations 
m the surface tension ivere deduced from the size of 
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the drop,’—Charles Grard * The influence of the thermal 
zone of work on the selection of steels for the valves 
of aviation motors. A study of the properties of 
chrome-silicon steels A steel of the type carbon 
0-4 per cent, silicon 2 5 per cent , chromium 1 1 per 
cent, gave the best results on these tests, and a tiial 
of this alloy on a 450 11 P engine gave very satis¬ 
factory results —Raymond Delaby and Maunce Marie 
Janot: Cyclohexylglycero! —-G Georgalas and N 
Liatsikas The new eruption of the Sant on n vole mo 
(HJ25). A detailed account of the phenomena 
observed between August 23 and October 13 —P 
Lasareff The results of geophysical work in the 
domain of the magnetic anomaly of Koursk The 
magnetic anomaly is shown to be due to large deposits 
ot iron ores The quantity of iron, calculated as 
metal in this region, is of the order of 2 * 10 10 tons -— 
Rafael de Buen the genesis of the Rias—Henry 
Hubert The evolution of very extended masses of 
cumulo-nimbus 111 Western Africa -P Allorge The 
valuations oi the hydrogen ion concentration in some 
Sphagnum peats m the centre and west of France 
For the peats examined the values were found to 
be between 3 0 and 6 8 —A Maige The unilocular 
or plunloculai amylogon reaction of the plasts — 
Andrd Dauphin^ Expel linen tal demonstration of the 
vasculai ratio l>etween the leaf and the root It was 
shown by G Chauveaud m IQ21 that the appeaianee 
of new leaves is accompanied bv the differentiation of 
new' conducting elements in the stem and root This 
is confirmed by experiments desenbed by the anthoi 
in which lesions resulting in the suppression of certain 
leaves correspond in the root to the absence of 
vascular groups —R Morquer The biology of Mnci- 
dula mueida —Raymond Hamet A type of medullary 
cnbo-vascular formations new for the family of the 
Crassulacecc —M Maseru. The stamina! periplas- 
modium of the Commelinacea* —M Bridel and C 
Charaux The biological method of research, in 
plants, on glucosidcs hydrolysable by rhamnodiastase 
The ferment rhanmodiastase, extracted fiom various 
species of Rhamnus, causes a partial hydrolysis of 
glucosuies, some of the molecules of glucose remaining 
combined together in the form of complex glucidcs 
(primeverosc, rutinose, rhammnose, etc) Results 
aie given of the application of this ferment to various 
plants —JI Cohn and A Grandsire The chemical 
characters of green leaves, yellow leaves, and red 
leaves Compared with normal green leaves, red 
autumn leaves are richer in sugars and m free organic 
acids, are less mineralised, and are partially decalcified 
The yellow leaves aie poor in sugar, but nch m wafer 
and mineral salts—Michel Durand * The influence of 
light on the formation of tannins —L£on Bertin and 
Fernand Angel . The plankton and planktonic food 
of the fishes of the Lake of Geneva —Ch Hollande 
The urate cells of acruhan Orthopteia and the genesis 
of these urates —Emile F Terroine and Mile Anne 
Mane Mendler The influence of the addition of ter¬ 
nary food substances to milk on the magnitude of the 
nitrogen retention in the course of growth. The results 
of expenments on the growth of sucking pigs fed with 
skimmed milk, whole milk, the latter alone or mixed 
with additional fatty or starchy material The 
addition of fat or of carbohydrates to the milk caused 
a marked improvement in the proportion of proteid 
retained and utilised by the animal Whole milk did 
not prov e to be the ideal food — Mme L Random and 
Mile A Michaux Glycogen reserves and artenal 
glycaemia (effective and proteidic) m the course of 
experimental scurvy— Marcel Francois, I* Meyerson, 
and Henri Pieron The latent time of reactions of 
equilibration to sudden longitudinal accelerations — 
H BarthiRmy The action of saline and aqueous 
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extracts of eggs of the same species on the spermato- 
zoids of Ranafusca, — P. H, Fischer : The influence of 
light and of the renewal of air on the awakening of 
snails (after hibernation) The humidity of the air 
is not a necessary condition of the awakening of snails. 
This is accelerated by light and by renewal of air — 
F VRs and A de Coulon : The physico-chemical 
properties of certain constituents of serum —Jivoin 
Georg4vitch The structure of the spore of Pleisto - 
phora penplanetce —Raoul Bayeux Hrematolysis and 
lurmatopcuasis at very high altitudes and m air 
experimentally rarefied Breathing rarefied air deter¬ 
mines a toxic hemolysis the clinical result of which 
is mountain sickness It is possible that at medium 
heights (3000 feet) the blood may be purified by the 
destruction of fragile or unhealthy red corpuscles, 
replacing them by fresh healthy corpuscles —Stefan 
Jellinek Electrical accidents and artificial respiration. 
The author insists on the importance of immediate and 
prolonged artificial respnation in cases of the victims 
of electric shock — — d'Arsonval Remarks on the 
preceding communication The views of M Jellinek 
are in complete agreement with those published by the 
author so far back as t 8 fts A victim of electric 
shock should be treated like a person apparently 
drowned. As regards the method of artificial respira¬ 
tion, the best is that of Schaefer, possibly combined 
with oxygen inhalation 

January 4 —H Deslandres Obituary notice 
of Hildebrand Hildebrandsson —A Cotton and 
R Descamps A photographic spectro-polarimeter 
for the ultra-violet The instrument described 
is based 011 the principle that the movement 
of rotation of the analyser produces a displace¬ 
ment of the image recorded on the sensitised plate — 
Juhen Costantm and Joseph Magrou . Contribution 
to the study of the roots of alpine plants and their 
mvcorhiza —C Camtchel, L. Escande, and M Ricaud 
The determination of velocities in liquids and the 
paradox of Du Buat A method of applying the 
Pitot tube in which, instead of measuring the 
difference of pressure, a compensating pressure is set 
up by means of a rotatory pump Velocities of the 
order of 5 cm per second can be measured.—3v 
Mathias Contribution to the study of fulminating 
material The black and white globes without light 
of then own A development of a theory of globular 
lightning—Maurice Gevrey . The resolution of the 
problems at the limits without Green’s functions — 
— Mandelbrojt Some generalisations of theorems 
on series which admit of interruptions —E. F 
Colhngwood A theorem of M Valiron —Julius 
Wolff . The iteration of holomorph functions m a 
region, the values of which belong to that region.— 
R Chambaud * The internal potential in thick circular 
arches and the idea of average slipping deduced from 
it —E G Barrillon Concerning the part of the 
resistance to towing of a float due to the formation 
of a field of waves.—V. Bjerknes : The temperature 
of sunspots —Th Vautier : The propagation of short 
sound waves and of low pressure —F. Holweck r The 
critical potential K of neon This was found to be 
862 volts.—Jean Thibaud : The determination m 
absolute measure of the wave-lengths of X-rays by 
means of a reflection grating traced on glass. The 
spectroscopy of the X-rays is based on the diffraction 
of these radiations in crystallised media which act 
as gratings, of which the constant, the reticular 
distance d, can be calculated from certain hypotheses 
due to Bragg The author describes experiments 
with a glass diffraction grating ruled with aoq lines 
to the millimetre and gives a reproduction of one of 
the spectra obtained. The wave-length for the copper 
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line Ka was thus found to be 1*540 A.tl., in good 
agreement with the 1*538 A.U. given by the crystal 
method.—Pierre S$ve A spectrograph with a non- 

inclined plates—P. Mondain Monval . The thermal 
properties of viscous sulphur The experimental 
results are summarised in a diagram in which the 
quantities of heat given out on cooling are plotted 
against the tempeiatures to which the sulphur has 
been heated The curve is discontinuous, with four 
branches corresponding to orthorhombic, mono- 
clinic, liquid, and viscous sulphur The transforma¬ 
tion of liquid sulphur into viscous sulphui at 160° 0 
is accompanied by an absorption of 2 -8 calories per 
gram —F Taradoire The rapid oxidation of drying 
oils and antioxygens — L Bert and P Ch Doner 
A complete synthesis of thymol starting from iso¬ 
propyl alcohol A diagram is given of the fifteen 
steps in this synthesis, together with the yield of 
each successive operation —G Hugel Heterocyclic 
combinations containing penta\ alcnt iodine or brom¬ 
ine *—Orekhoff and Tiffeneau The transposition of 
tnsubstituted aldehydes into chsubstituted ketones 
Details of transpositions of the type R RR' C CHC» 
RR . CH CO R'—Joseph P6neau . The presence of 
('lyrnenia and the extension of the upper Devonian in 
the south-east of the Armoncan massif — E A 
Martel . The 13 ertarelh abyss (Istria), 430 metres deep 
” -Const A Ktenas . The cnclosuies and ashes of 
Fouque Kameni—R Bureau j*he preduiton of the 
weather and the daily variation of atmospherics - - 
V Lavialle The development of the anther and pollen 
in Kftautia —lhtrre Dangeard * The flora of 

the pend means of the western Channel —C» Nicolas 
A new and certain example of parasitism in Hepatica 
(Marchantia polvniorpha) —Ixjuis Daniel Heredity of 
the property of second flowering in grafted plants — 
Jacaues Pellegrin The biology of the omble trout of 
the Middle Atlas (Salmo Pallary i ).—Andre Migot and 
Adolf Portmann C hondr ant hits de nit datum, a new 
species from the Mediterranean —Auguste Lumiere 
and Henri Couturier The toxicity of serum put in 
contact with starch Serum from the guinea-pig, 
digested with rice starch at 37 0 C and centrifuged, 
causes death by anaphylactic shock when injected 
into an animal of the same species It was found, 
however, that the symptoms were attenuated when 
the centnfugation was prolonged foi halt-an-horn, 
and if the serum is centrifuged (tangential velocity 
96 metres per second) for 50 minutes, the serum be¬ 
comes completely innocuous The author points out 
the bearing of these experiments on his theory of 
anaphylaxis, according to which the toxic agent is in 
all cases a flocculate more or less visible, which is 
insoluble and acts by its physical properties - -Jean 
Roche. The action of temperature on respiration 
tn vttro of the tissues of homeotherms and prcxilo- 
therms —Mine L Random, Miles Asselin and 
Charles Reproduction, growth, and food equilibrium 
—Marcel Duval and Marcel Prenant . The molecular 
concentration of the internal medium of Ascidta 
mentula. Contrary to what has been observed with 
other marine invertebrates, the blood of this Ascuiian 
is not isotonic with sea water, but is sensibly hyper¬ 
tonic, the difference between the freezing points of 
the two media being o°-io The proportion of 
chlorine in the blood is higher than that m the 
surrounding sea water,— J. E. Abelous and L, C. 
Soula : The cholesterogenic function of the spleen, the 
influence of the internal secretion of the spleen on 
cholesterogenesis in the muscles.—Edouard Chatton 
and Andre Lwoff : The structure and the evolutive 
cycle of the Infusoria of the cast skins of Crustacea 
and their place amongst the Foettingerudeae.—Jivoin 
Georggyitch,: The evolutive cycle of Pletstophora 
periplafutsa. 
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Official Publications Received. 

Aeronautical Research Committee Reports and Memoranda, No, D77 
(As 191)* An Expo Inmutal Investigation into the Pmperties of certain 
Flamed Structure* having Redundant Uracing Members. Report No 8 
By Prof A. J Sutton Ibpfmrd. (Rtf# Strength and Peugu, genera), 
b7—T 2114 ) Pp, 12+1 plate, fld. net. Reports and Memoranda No 
079 (l£ 15) ‘ Closed Vessel Explosions of Mixtures of Air and Liquid 
Fuel (Petrol, Hexane and Ben/eno) over a wide Range of Mixture 
HLrungth, LmLial Tempt future And Initial Presume Hy R W Kenning 
(I.C.E Jri'J, ICE Surf, 1 C.E 440, LC B. 440A.) Pp 28-t in plates, 
i's. flW net (London • II M Stationory Office ) 

DlreccItSn general del Institute Geognlfloo. Atmarlo del Obsenatorio 
do Madrid pua 102tf. Pp 61i0 (Madrid ) 

Torquay Natural History SouBty. Transactions and Proceedings for 
the V war 1924-5 Vol 4 Part 8 Pp. 199-285. (Torquay.) 

Ministry of Finance, Egypt (Survey of Egypt, Geological Survey 'J ho 
Geography uml Geology or Mftkalla (Wontli Arabia) liy O H Ltltle. 
VV 1th two Apnendn (i) Denmption of Fossils from South Arabia and 
British Somaliland, bv Prof G Stefamni, (II) Note on t>onu* Terrestrial 
M olio sea ironi the Hinterland of Makalla, by P Pallarv, I'p xl f 250+30- 
platrs (Cairo Government Publicationn Office ) 50 P T 
Thu Journal of the Institute of Metals. Vol. 84, Edited by G. Sliuw 
Scott Pp \i+7i>u + 38 plates (London) 81* (W, net 
Society h« the Preservation nf the Fauna nf Hil Empire Journal 
New Series, Part 5, Pp 73 (London H K and G Witherhj ) 2* (id. 
net 

Proceedings ol the Society for Pay< hical Research Pait 97, Vol 8(i, 
January l*p 77 (London Francis Edwards) 5j not 
iVpuiDrumt of Commerce Bureau of Standard* Technologic Papers 
of the Uuruin nf Standards No 297 A Htutistual Study of Conditions 
affecting the Distant u Range of Radio Telephone IboadeaslJng Stations 
fly C M Jansky, Ji Pp 1)89-650 5 mils Ciiculfu of Uie Rim an of 

Stand uds. No *280 Sland.ud Time Throughout the Wnild Pp 9 
5 c*nls Sell ntiflc Papcn of the Buieau of Standards, No 515 Thermal 
Kxpanslou of Tungsten liy Peter Ilulnert and W T Sweeney Pp 
431 4K7 5 cents (Washington Goyeruiuent lhluting Office ) 

Department of the lutinoj Bureau of Education Bulletin 1925, 
No 31 Medical Education 1922-1924 By Dr N 1* Colwell Pp 14. 
(Washington Clmeminent PtinlliiK Oflhu ) 5 cm its 

Ministry of AgMculturH, l£g\pt Tech tm al mid Snentitio Burnt o. 
Bulletin No M Notes on Eg\ptmn Com idle, wllh Dchci i plums of new 
H peats B\ V\ .1 Hall l*p vqyijfl plaice (Cairo Guarnuiuul 
Publications Olhc ) 6 P T 

Universll> of California Publications in American Archaeology and 
Ethnology \ol 21, No 5, uul Vol 21, No it The Uhlu Pott-ary 
Collections fiTim Mol)ui, ami The Uhlu Pottei V Collections from Hupe 
By A L hrocbci Pp PM JM-| plat * H r 4H\9+*23' J *2(U + plaU*K 70-79 
(lioikchsy, (’Bit University of Galiiotm* l’rc*s ) 1 28 dollais 

Publlkatlonei liu dot Dansku Metiorologiskn Institut Aaibogei The 
Pyt nosondc an Appai'ituM foi Hydrographic bounding!* By D la (’our 
Pp 13 (kpbciduivn (i fi C (ltd) 


Diary of Societies. 

SATURDAY, Eehihtaky 13. 

Nonrn ok Kmji.ani> Tnstitutk ok Mimno juni Mkchanhai KNuiNBEiia 
(al Now( antle upon lyne), at 2 39 — P H Lea Haulage Accident* — 
8 Burns WiinlingCoaU A Pl«a Ln the Purchaser of Elect tic Winding 
Plant for W(fhdjawal of StlpufationH wliicli are not Conducive to 
Economical Working Pap«r« Open for Furtlmr Discussion —J 8. 
(Jarson A System of Mechanical Coal nulling coin bund wltli the 
Adoption of Systematic Timbering, Uhlrig Composite Htcel Props — 
Prof II Briygs and Di J N WilUauihOU K\j»eiimeut» on Fan 
Casing* and lati Jnlata 

Rqval. iNUTiTinioN ok (ibkat Bkttain, at 3 —bir Walford Davies 'Hie 
Triad and the Perfect Fourth (2) Tholr Uses fiom Ilut bald to the 
Pi ("wiit Dttj 

British PavonolooicAi. Sot nerv (at Bedford College for Women), ut 3.— 
I)t K H. Mag son Judgments ol Intelligence basal upon liitmv.ewa. 
— R, J Bartlett liidioutiona of a 1 oganthmio Luw m Learning 

Instjiotk or Transport (Noith-Kftstern Local Suction) (at Newcastle- 
upon Tyne), at 3 —D 8 Bum Notes on Rally ay Organisation 

MiNiirn Inshtutb. ok Sron and (at lienot Watt College, Edinburgh), at 
8 _Dr J Pinker The Adjustment of Ropes on Hi Cylindio Conical 
Diuina— D G Gummed The Pioblem nf In hyn Tiflnsport—Papers 
open for discussion . -The Hepojt of the Institution Committee on 
Ventilation of Mines, NoteH on Cleat In the Scottish ( tsiltields, by 
Prof R W Drnn ; Coil Cutting by Machine! y a nr) Comeyeia m 
Scottish Mines, bj (» L. Kerr 

HcolTiaii Junior Gas Association (at Rojal Technical College, 
Glasgow), at 7.—A. Philip : Municipal Gas Undertakings Finance 
and Accounting 

MONDAY t February 15 

Royal G hour a phi cm, SooiEiv (at Ln wilier Lodge), at 6. 

Royal Society or Medicine, at ft.—Prof G R. Murray, H Tilley, F. W, 
Broderick, and others Discussion on Focal Sepsis as a Factor in 
Disease, 

Royal College or Surokons or England, at 5 — 8 Cade. Cholecysto¬ 
graphy. 

British Institute of Pwiiobophioal Studies (at Bedford College for 
Women), at 5 30— Pmf. J. Johnstone Heredity and Uuvt Jopmonfc . 
Theory of the Germ-plasm. „ 

Eleotrioal AssotiATroN FOR Wonen (at Ifi Savoy Strebt), at 7.-W K. 
Bush and Miss Hodge : Electric Lijjlit ln the Home. 

Institution of Electrical Engineer* (Menwy and North Wales 
(Liverpool) Centre) (at Liverttool tTiuvereityX at 7,— P. Duusluatli: 
Dielectric Problems In High-Voltage Cables. 
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or Ml«oTrical Enoinkehs (T«e»-8iric 
Technical Institute, MMdl##br©Ugh), 


flub ■ Centre) 
fit Ufi.~{£ 


fwttmuwr 

Cleveland __ 

Blapkloofc 1 paper, 

w Automobile Bnoinebas (Scottish Centre) (it Boy*] 

,sasf»sssa ou *° w) - at 7 "<*»*£ *£ 

AntnorxiiA* Society (at University of London Club, 21 Cower Street), 
8, ^ R ' G ' c< M»HE w ood: Sojufl Perplexitt** about Time, 

BfljAL Society or arts, at 8.-Dr, G< W. C. Kaye : The Production and 
MeesuremeJifc op High Vacua (Cantor Lectures) (1). 

Mjoical Society or London, at 0.—Dr E Farquhar Bunard * The 
Prlnclplea of Treatment In Relation to Diseases of the Nervous System 
(Letfcsoroliu Lfoturea) ( 1 ), 

CHSilOAt INDUSTRY Ciuk. 

TUESDAY, February 16. 

Royal Medioo* Psychological Association (at u>u Tavistock Square), 
at 2,80.— Dr Isabel ltobertson Blood and Vascular Conditions In 
Psychoses 

H< 17 al AwTHROfOLoniOAL Institute (Edinburgh and the Loth Ians 
Branch) (at Synod Hall, Edinburgh), at 6.—Rev. E M. K. Raff. Life 
and Legend In the New Hebrides, 

Royal Society or Memcjnx (Therepanties and Pharmacology Sections) 
(Laboratory Meeting) (at Guy’s Hospital), at 6 —Pit>f. 0. 8 Gibson . A 
New Series of Arsenical GoriijxmmJ* —Prof 0 8, Gibson and Prof. A L. 
Gibson: Demonstration of New (Jryoscopic Apparatus —Dr. E, P 
Boulton A Method of administering Oxygen without Waste —Dr, N 
Mutch . Differential Adsorption of Dyes by Kaolin and Aluminium 
Hydroxide. 

Royal Inrnnnos or Great Barr aim, at 5.15,—Prof, J Barcroft: 
The Egg (l) Introductory. 

Royal Statistical Society (at Royal Society of Arte), at 5.16.—H. C 
Soott: The Itignano Scheme in Itn Administrative Aspects, 

Daman Institute oi> Philosophical Studies (at Bedford College for 
Women), at 5 80.—Prof. L J Russell, Matter, Lifts and Mind. 

Royal Photographic Society or Great Britain, at 7.—W. Day 
and others * Discussion on Claims to Motion Picture Invention 
Staffordshire Iron and Stekl Inhthcte (at Dudley), at 7.— Dlaouasiou 
on Iron » Steel 

Institution or Elrctkioal Enoin re aa (North Western Centre) (jointly 
with Institution of Post Office Electrical Engineers) (at Milton Hall, 
Deanagate, Manchester), at 7.8b —E. H, Shaughnesay Wireless 
(Lecture) 

Royal Anthropological Institute, at 8.15 — A. M Hocart * The Power 
of Miracles 

British Ihbiitvty or Philosophical Studies (at Royal Soeiety of Arte), 
at $ IV—Sir Frederick Lugard, Hon, II, A, Wyndham, and I>r. M 
Ginsberg Discussion on The Problem of Colour In relation to the Idea 
of Equality. 

WRONBSDAY, February 17. 

ItiatfTVtf or Htoiene, at 8. BO.—Dr. Risirn Russell: The Prevention of 
Nervous Affections in the Young. 

Royal College or Sujtnsows or Bnolawd, at 6 —Dr. A Plncy: The 
Importance of Hwtnatology iu Surgery 
British IwsrmrrE op Philosophical Studies (at University of London 
Club), at 6 80 —Hon. Bertrand Russell Physics and Psychology. 
Institution or Civil Ehoiheers (Students’ Meeting), at 6. — D g. 
Matheeon : Subaqueous Tunnelling in Compressed Air, with Reference 
to Barking Power-Station Cable Tunnel under the River Thames 
Institution or Ei Ectrioal Engineers (South Midland Centre) (at 
Birmingham University), at 7,—H Parodl: The Electrification of the 
Parls-Orleans Railway. 

Association or Miirmo Electrical Enoinsem (at Royal Technical 
College, Glasgow), at 7 —A. Dixou . BlectiiOcatlon of the Hodbarrow 
Iron Ore Mines - 

Royal Mbyrokolocuoal Sooihtt, at 7 80.— Dr. T. H. Somervell ■ On 
Temperature at High Altitudes. Meteorological Observations of the 
Mount Everest Expedition, 1»24 —Dr. Vaughan Cornish Observations 
of Wind Wav* and Swell on the North Atlantic Ocean.—Corrmidr. 
L, G. Garbett Admiral Sif praiiols Beaufort aud the Beaufort Beales 
of Wind and Weather .-Dr. J. Bartels : On the Determination of 
Minute Periodic Variations, 

Royal Miohowomoal Society, at 8.—F. H^vuba: (o) A Note on a 
Rapid Method of Staining in Heidenbain's HirniatoxyMn; ($) A Note 
on an Improved Method of Preparation of Wetgert s BtasUn Stain,— 
pv. A- Plaey: The Pilnclples of Hasmato’ogioal Diflbrenllation.— 
Dr. It S Clay and T. H, Court: The Wilson Microscopes. 

Royal Socirrv or Art*, at 8. — J, E. Taylor: The Propagation of 
Electric Waves. 

C.B.C. Society fob Constructive Birth Control and Racial Pro- 
RREse (at Esbax HaU, Bseex Street), at 8.—R. B Kerr: What Malthus 
said and what Malthusianism is To-day (Lecture), 

Institute or Chemistry (T.ondon Section). 

’Society of Glass Technology (at Sheffield). 

THURSDA T , February 18. 

IIoyal Soot kty, at 4.80.—Prof. A. Fowler, The Spectrum of Toniaed 
Oxygen (O II),—Prof. W. A Bone and F. R Weston: New Experiments 
upon the Combustion of Well-dried Carbon Monoxide and Oxygen 
Mixture*, Part I.-Prof. W. A. Bone, Ji. P Fraser, and D. H Newftt: 
New Bx|»r)ments uppn the Combustion of Well-dried Carbon Monoxide 
Rod Oxygeu Mixture*. Part IL-O. 8. Beals: Quartet Terms to the 
Arc Spectrum of Copper,—To H read in rifle only J. H. Brlnkwoith : 
The Ratios of the Specific Heata of Nitrogen at Atmospheric Pressure 
Tempers t tires bet wee n 10* C and -188° C.—W. R. Dean; The 
Jtlutic Stability of a Corrugated Plate.—E. Newbery: The Controlling 
Foe toe* of Tranefor Resistance. 

Diwxbay ftoLYETT of Lottvox, at fi.-Prof. F, O. Bower; A Scheme of 
Phyletie Grouping of Ferns. 

Royal Importo* of Great Britaut, at 5 . 1 i).-Dr. J. L, Myras; Who 
were the Greek* f ($). 


fituttaif iHwmrta or FtuuMorarinit S!rvo««e tot Rojrsl 
„ iMtltoteh at jTSuhf; TheidoA^f*PtowRetlo 

IBsTiTOTioh or Blrctrioai taMMsKne (Jointly with tpe Brttfeft Beettoa ^ 
of the French Society of CM( BdgweersS eit PkYodl r ^e 

Eleotri ft cation of the Paris-OrleaTi* Railway. 

Irstitctioh of Stsuotoral EwniREERS (Yorkshire Branch) (at Great 
Northern Hotel, Leeds), at 8.8a — Prof. J. Ruaband; Transverse 
Bracing of Bridges. 

Ikstitute of Oebmistry (Edinburgh end Beet of Scotland Beotian) 
(jointly with Society of Chemical Industry) (Edlnbmgh end Beet of 
So^tlsnd Suction) (at North British Station Hotel, Edinburgh), et 7,Mb 
—Open Meeting. 

ObxbioalSooiety, its,-J. H. Gardiner’ The Ultra-violet Spectrum of 4 
the Rare Earths, Neodymium, Praseodymium, Samarium, Europium, 
Erbium, and Some Other* 

Boyai S <t iety ok Tropical Mkdtcink ash Hyoienp, (at 11 Obandofl 
Street, W.), at 8,16.—Dr 1\ A Buxton • The Depopulation of the New 
Hebrides and other Melaneaisu Islands, 

Lonoos Clinical Socixty (at London Tampetrance Hospital), at 8.46,— 
Sir Arbuthnot Lane * Is Civilisation a Failure v 

FRIDAY, FsttRUAitY lh. 

Gbolooioal Society of London, at 8 —Annual General Meeting. 

Royal £ociiety or Arts (Indian Section), at 4.80.—Sir Michael T, 
OTiwvvr Religions and Race* in the Punjab (Sir George Blnhrood 
Memorial Lecture) 

Royal Coi lboe ok Surgeons of Enoland, at 6 —Dr, A. Plncy: The 
Importance of Hematology in Surgery 
British Institute ok Philosophical Studies (at Royal Anthropological 
Institute), at 5 W) —Prof. T. H Pear * The Nature of Intelligence aud 
Intfittigenco Teat*. 

Institution or Municipal and County Engineers (West Midland 
District) (at Council House, Birmingham), at 6 80,—H. V Ovorfield : 
Concrete in Modern Road Cu»»trnotion 
Society or OriRMirAL Industry (Liverpool Section) (at Unlvetalty, 
Liverpool), at <1 —Dr A C. O mu mini: Cane Sugar Refining. 

Institution of Mruhanioal Enoineeka (Annua) General Meeting), at 
6 — E G Herbert • The Measurement of Cutting Temperature* 

Royal Protocimaphic Society ok Great Britain, at 7.—T Bell • 
AddresB, 

Photomicroouaphic fckioiETY (at 4 Fetter Lane), at 7,—Members’ 
Evening. 

Junior Institution of Engineer*, at 7.80.—8. Bellly Coal-cutting 
Machinery 

North-East Coast Institution or Engineers and SnirnuiLDsn* 
(Middlesbrough Branch, Graduate Section) (at Cleveland Scientific 
and Technical Institution, Middlesbrough), at 7.80.—P O, Corln, 
Electricity applied to the Motor Car. * 

Royal Institution ok Great Britain, at 9,—Hon, J. W. Fortescue. 
George lit. in his Papers 

Society of Cuknioal Industry (South Wales Section) (at Technical 
College, Swanreu).—E A. Tyler * Borne Notes on Pure Chemicals, 

SATURDAY, February 20. 

British PevciroLonrcAL Society (Industrial Section) (at National 
Institute of Industrial Psychology. 820 High Holbornh »t 11.80,— 
Prof Pear: What is meant by Skill in Industry, 

Royal Institution or Great Britain, at 8, —Dr G, Macdonalds 
Roman Britain 0). 

Gilbert White Fkllowbhik (at o Qu«m Square, W.a), at 8. — G, 
Aveneli: A Glance at Richard Jefferies (Lecture). 

Physiological Society (at King’s College). 

PUBLIC UCTUR88* 


SATURDAY, February 18. 

N. 


Milligan . Sea-Shells 
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Hornihan Museum (Foreat HIU), at 8 HO.-i-H, 
and thalr Maker* 

MONDAY , February 16. 

Kino's Oolleoe, at fi.80.-Dr F. A. P. Avsllng. The Human Will (6): 
Modern Views—Experimental Work, 

Dress' Hall (Dowgete HIU), at —R. Fraser Thomson: Vat «Dye» 
aud Home Recent Developments. 

TUESDAY, February 18. 

Kino's Oolleoe, at &. 3 D.-Mis* Hilda D. Oakeley ; Philosophy and 
History (8): The Problem of Truth in History. 

Gresham Oolleoe, at —W. H. Wagsttff : Geometry. (Succeeding 
Lectures on February 17 , 16 , 10 .) 

WEDNESDAY , February 17 . 

University Of Liyeryool, at fi. 80 .-Str Frederick Mott: Heredity to 
relation to Mental Dieeasea and Mental Deficiency (Chadwick Lecture^ 
University Oolleoe, at 6 . 80 . — J. Haantjeei The Frisian Country. 
Language and Literature. 

THURSDAY , February 18. 

London School of Economic* and Political Science, Et 6.—Dr. B. 
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'Racial Purification. 

T HE need for a radical change m the official 
attitude towards research into the causes of 
mental disorder has already been advanced in these 
columns The problem afforded by the presence among - 
us of a large number of persons suffering from congenital 
defects of varying severity, though allied and at some 
points inseparable from the problem of lunacy, has 
important differences. The hereditary factor is more 
obvious in cases of congenital mental deficiency than m 
most of the acquired conditions leading to certification 
under the Lunacy Acts. In 1923, 1 )r Henry Bracken- 
bury, writing in the Eugenics Review y acknowledged that 
“ left to itself this sore of society shows no tendency 
towards cure On the contrary, it becomes more 
accentuated generation by generation. Feeble-minded 
persons are more fecund than the normal; they have 
a tendency to mate together, and so to produce offspring 
markedly partaking of the parental characteristics.” 
On January 20, 1926, with other signatories to a letter 
to the Times , the same writer said : 

“ It is an undoubted fact that although the majority 
of cases of mental defect are the result of inheritance, 
the proportion of cases who are the offspring of actually 
defective parents is, in relation to the whole, an 
extremely small one.” 

It is conceivable that these statements arc reconcil¬ 
able , but while we have at least one analysis by modem 
statistical methods to fall back upon, it seems only fair 
to adopt it Only last autumn, the Galton Laboratory 
published conclusions based on statistical facts relating 
to children of British and alien parentage, including 
very dull and mentally defective subjects : 

“ For the practical purposes of prognosis there does 
not exist in the present material any correlation of the 
slightest consequence between the intelligence of the child 
and its physique, its health, its parents' care, or the 
economic and sanitary conditions of its home. ... As 
the result of the investigations published in this paper, 
and in others from the Galton Laboratory, intelligence 
as distinct from mere knowledge stands out as a con¬ 
genital character. Let us admit finally that the mind 
of man is for the most part a congenital product, and 
the factors which determine it are racial and familial; 
we are not dealing with a mutable characteristic capable 
of being moulded by the doctor, the teacher, the parent 
or the home environment.” 1 

Following upon reports to the Governments of Sweden 
and New Zealand favouring the sterilisation of mental 
defectives, and a vigorously worded plea by Mr, Harold 
Cox in the Spectator for this method of racial purification 
in Great Britain, cogent arguments in favour of the 
proposal were set forth in the Times fo* January 18 

1(1 Problem of Alton Immigration,” by Karl Pearson and Margaret 
Moul, Annuls of Eugenics, vol. 1, pt. i. Cambridge: University Preu 
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over the signatures of ten distinguished members of the 
medical profession. Claiming a “ wide practical know¬ 
ledge of mental deficiency ” denied to these specialists, 
four office-bearers of the Central Association for Mental 
Welfare replied that the preventive effect would be 
slight and the resultant social evil considerable. Of 
the ensuing correspondence little can be said, except 
that it showed the conditions to be more favourable to 
argumentation about the problem than to the formation 
of sound opinion. 

One of the duties of local authorities under the 
Mental Deficiency Act 1913 is “ ascertainment.” The 
total number of mental defectives “ ascertained ” up 
to the end of 1924 (England and Wales) was 48,778, for 
whom six local authorities have “ realised the urgency 
of provision [of care] and have acquired estates on 
which to establish colonies.” But ascertainment varies 
in different districts. In Oxford County Borough it is 
4-17 a thousand ; in South Shields County Borough it is 
o-io a thousand. Sixty-four local authorities have not 
yet “ ascertained ” one in a thousand of their popula¬ 
tions, partly from inertia or parsimony or official dis¬ 
couragement, or a knowledge that all available accom¬ 
modation was full to overflowing. But six local 
authorities average 3*28 a thousand. If this incidence 
prevailed for the whole country (and the true average 
as it affects the fitness of the population is not lower, 
but far higher), a number comparable with the total of 
lunatics at present under care would be added to the 
“ ascertained ” mental defectives. There appears to 
be no reason why a segregated mental defective should 
cost less to keep than a segregated lunatic, and there 
are at present 19,376 defectives in institutions similar to 
those provided for lunatics. This much is clear, then, 
that to pursue an adequate policy of segregation would 
involve the addition to the nation’s incapacity bill of a 
sum comparable with the present lunacy administra¬ 
tion, or about 7,000,000/. a year. 

Setting aside the unpractical suggestion of the Board 
of Control that, since “one of the most serious difficulties 
arises from the fact that patients on licence are naturally 
apt to form friendships with members of the opposite 
sex, ... we advise that whenever a defective who is 
out on licence appears to be contracting relationships 
with the opposite sex, the fact should be reported to the 
Local Authority concerned with a view to their taking 
such action as they may think is called for . . 
two proposals remain: (1) Sterilisation, which, in the 
language of the Board, “ one or two Local Authorities 
and a judge of the High Court have even suggested ” ; 
and (2) the restriction of immigration. 

The arguments put forward in favour of sterilisation 

• Eleventh Annual Report of the Board of Control p. 79. 0 SM Stationery 
Office.) 
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are its simplicity and its efficacy so far as individual 
propagation is concerned. In the female, it is now 
customarily performed in the numerous cases where 
pregnancy is terminated by Ceesarean section owing to 
the presence of contracted pelvis. As so performed, 
each Fallopian tube is ligatured twice and the tube 
divided between the ligatures. In the male, the 
operation involves no entry into the abdomen and ia 
thus of shorter duration, involving only an incision 
through the skin along the line of the vas deferens, 
separation of that tube from the accompanying blood* 
vessels, and its section, as in the female, between 
ligatures. On the whole, there is more rather than less, 
to be said in favour of the operation in the female than 
in the male. There is now an extensive surgical 
experience of its good results. In the male, obliteration 
of the vas deferens, where it has occurred accidentally, 
has led to swelling of the testis, and the after-effects of 
ligature on both sides at puberty are not well known * 
But simple modifications of the operation in the male 
can be devised to obviate retention of the secretion 
from which alone these results can arise. 

Objection to sterilisation is made on several grounds 
the validity of which in most cases it would be very 
difficult to prove 

(1) That tt does not obviate the necessity for institutional 
treatment. It is clear, from police and other sources, 
that large numbers of defectives not yet ascertained do 
need care of one kind or another. The following case 
is from an area where “ ascertainment ” was only 0-38 
a thousand. • A mentally defective girl of 21 years of 
age. She was found to be suffering from venereal 
disease and to be pregnant. She is described as an 
imbecile suffering from partial paralysis to an extent 
which made it doubtful if she could survive her confine* 
ment, A charge was brought against her brother, a 
boy of seventeen, for having sexual intercourse with his 
sister. The family consisted of father and mother, said 
to be rather abnormal and simple, and a brother said 
to be feeble-minded. The imbecile girl and her feeble* 
minded brother slept in one bed. The judge said : “ It 
is not for me to decide who is responsible for the terrible 
state of affairs which exists in your home. . , . Some¬ 
body is responsible for it, but I regard you as the 
victim and not the guilty person.” g It is doubtful 
here whether any local authority would have con¬ 
sidered segregation necessary for the father and ipothelr; 
yet sterilisation would have served had it been 
practised. 

Large numbers of cases might receive only relatively 
brief institutional treatment if sterilised in place of 
lifelong segregation, which is the sine qua non of the 
segregationists. 

’ Eleventh Annual Report of the Board of Control. * 
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(2) Thai many patents of defectives are not themselves 
defective. From considerable personal acquaintance 
with mental defectives and their relatives, we arc most 
suspicious of all evidence which appears to lend any 
support to this contention, notwithstanding the opinion 
of Prof. Jennings (of Johns Hopkins University) that 
“ whatever eugenic measures are attempted, so long as 
biparental inheritance is kept up, the variety, the 
surprises, the perplexities, the melodrama that now 
present themselves among the fruits of the human vine 
will continue.” It is a subject in which all manner of 
circumstances conspire to mislead the inquirer. While 
congenital malformations involving deficiency arise 
frequently and apparently sporadically, they give rise 
in most cases to extreme forms of mental defect and 
are almost wholly incompatible with social (or anti¬ 
social) behaviour. Such cases do not constitute a 
social problem and must not be confused with the 
degenerate tendencies which do. 

(3) That sterilisation might lead to a false sense of 
security and involve the intensification of other evils. 
The irony of this argument lies chiefly in its source— 

' those who claim “ practical ” knowledge of mental 
deficiency. It supposes an absence of the normal 
powers of self-control, prevision and obedience to social 
convention, and pretends that licence would result 
from the removal of the need for what is absent. 
Or it supposes that advantage would be taken by 
normal individuals of the sterilisation of imbeciles ! 
The argument is scarcely worthy of serious con¬ 
sideration. 

(4) Popular opposition. Probably, if the truth were 
known, the general public would go much further than 
any Government is likely to ask it to go for years to 
come. 

There remains the alien contribution to racial deteri¬ 
oration. There appears to be no reason why we should 
not at least adopt the sound advice of Prof. Karl 
Pearson and his collaborator, founded on a basis of 
scientific inquiry foreign to official control: “ Let us 
set a standard for immigrants, say 25 per cent higher 
than the mental and physical averages of the native 
population—and in the present state of our medical, 
physical and psychological anthropometry this is not an 
idle dream—and let us allow none to enter who fails to 
reach this standard.” 

There are many points upon which biologists may 
and do disagree with Prof. Kari Pearson, but it would 
be difficult to think of any one more pre-eminently 
fitted to direct such an investigation as would bring 
order out of the chaos of official facts mid fancies 
and equip the nation with sound principles for 
action. Of dear knowledge at present we have next 
<0 none, 

Sc. 
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Fruit and Fruit Growing. 

(1) A Handbook of Hardy Fruits more commonly grown 

in Great Britain: Stone and Bush Fruits , Nuts, etc. 
By Edward A. Bunyard. Pp. 258. (London : John 
Murray, 1925,) 10s. 6 d. net. 

(2) Systematic Pomology . By U. P. Hedrick. (The 
Rural Science Senes.) Pp. xviii + 488 + 24 plates. 
(New York : The Macmillan Co., 1925.) 175 net. 

(3) The Lorette System of Pruning . By Prof Louis 

Lorette Translated by W. R. Dykes. Pp xliv + 
166 (London : Martin Hopkmson and Co., Ltd., 
1925.) 7 s. 6 d. net. 


(1) ^T^HIS book is the second and concluding volume 
JL of a work designed by the author to fill the 
place formerly occupied by Dr. Hogg’s “ Fruit Manual.” 
The latter has been generally accepted by pomologists 
as the standard work of reference on varieties of fruit 
grown in Great Britain since it first appeared some fifty 
years ago, but nearly forty years have elapsed since the 
issue of the last edition. During that interval many 
of the most popular and widely grown present-day 
varieties have been raised and introduced and there has 
been, accordingly, an obvious need for either an up-to- 
date edition of the “ Fruit Manual ” or a new work of 
a similar character. For the preparation of such a 
work there is probably no British pomologist better 
qualified to undertake the task than Mr. Edward 
Bunyard. 

The work lays no claim to completeness, the author 
stating m his preface to the first volume that he con¬ 
siders it unwise to include descriptions of varieties 
other than those which are more generally cultivated. 
Some limitation of the sort is necessary in a handbook 
of relatively modest size, for the number of varieties of 
the common hardy fruits grown in Great Britain is far 
larger than generally supposed. The element of selec¬ 
tion of material thus introduced inevitably exposes the 
work to criticism as to the right of place of many of the 
sorts described. In the volume under review, which 
treats of all the hardy fruits except the apple and pear, 
a noteworthy omission is the Warwickshire Drooper 
plum, a variety of frequent occurrence in the important 
Evesham plum-growing area, while other sorts rarely 
met with outside a few nurseries and private gardens 
are included Among strawberries, there is no reference 
to Laxton and Monarch, two kinds of some vogue in 
the earlier years of the present century, or to Ruskin, 
a leading Scotch variety. 

Notwithstanding omissions of this kind, the book is of 
real assistance to the systematic pomologist, for the 
varietal descriptions are generally accurate, concise, 
and mostly the result of first-hand observation, which 
has enabled doubtful identities to be cleared up. In 
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the case of cherries and red currants particularly the 
work gains added value and interest from the author’s 
own investigations in the systematics of those fruits. 

( 2 ) Prof. Hedrick’s book on systematic pomology 
serves in many respects a similar purpose for the 
student of fruit culture in the United States and Canada 
The more important and interesting varieties of hardy 
fruits grown in North America are described briefly; 
their history, when known, stated i and the author’s 
conclusions on their merits generally given. Included 
in the list of sorts described are several kinds of 
European origin, and it is interesting to compare the 
observations on these growing under North American 
conditions with those on the same varieties under 
English conditions recorded in Bunyard’s handbook 
A similar remark applies to the varieties of American 
origin included in both works. It is suggestive of the 
different influence of American and English conditions 
to find the Ribston Pippin apple, now generally dis¬ 
carded in Great Britain on account of its susceptibility 
to canker, described by Hedrick as a variety producing 
hardy, vigorous, and long-lived trees; at the same time, 
Cox’s Orange Pippin, the leading English dessert apple, 
also like Ribston Pippin a delicate sort, has not been 
considered of sufficient importance in American pomo¬ 
logy to merit inclusion. 

As the title indicates, the scope of this work is wider 
than that of the preceding Systematic pomology, as 
defined by the author, is the study of the kinds of fruits 
and their relationships. He has, accordingly, in a series 
of introductory chapters, given a brief general descrip¬ 
tion of the structure and arrangements of the various 
organs to enable the student to grasp the principles 
upon which the classification of varieties of the respect¬ 
ive kinds of fruits is based The volume is intended 
primarily for classroom work, and largely comprised of 
abbreviated material taken from the author’s u Cyclo¬ 
pedia of Hardy Fruits ” and the elaborate monographs 
on various fruits which have been prepared by him and 
published by the State of New York. It fills a distinct 
gap in pomological literature and, although concerned 
with American material, should prove of use as well as 
interest to pomologists generally. 

(3) The third volume of the group is a translation of 
the fourth French edition of Prof. Lorette’s book on his 
methods of pruning fruit trees, by the late Mr. W. R. 
Dykes, secretary of the Royal Horticultural Society. 

The volume is mainly a description of a system of 
pruning evolved by the author after many years of 
practical trials at the School of Agriculture at Wagnon- 
ville, near Douai. The essence of the system is that the 
normal practice of pruning in winter is entirely dis¬ 
carded in favour of a series of summer treatments 
applied chiefly in June and July. By this means it 
NO, 2938, VOL. 117] 


trated on fruit production, the formation of unnecessary 
shoot growth being prevented. While at first sight the 
drastic removal of young leafy shoots in the height of 
the summer may appear to reduce rather than improve 
the tree’s chance of accumulating adequate organic 
reserve food materials necessary for blossom and fruit 
formation, it is asserted that the result is the production 
of a large leaf area so situated that it promotes the 
development of fruit buds instead of unwanted exten¬ 
sive shoots Suitable manuring is at the same time 
regarded as essential to maintain vitality. 

The author lays stress on the individual details of his 
system, which render it fundamentally distinct from 
the older, generally practised form of summer pruning. 
Special attention is given to the form of the tree and 
the production of an evenly balanced branch system, 
in which the forced growth of “ stipulary ” buds plays 
an important part. The spacing of individual branches 
is another feature of particular concern. The directions 
for treatment given, which refer chiefly to the pear, are 
those which have yielded best results at Wagnonville, 
but minor modifications are considered necessary 
according to soil and climate. This point will be 
appreciated by those who have tried the method in 
some of the rainier districts in Great Britain. 

Some measure of support for the system on scientific 
grounds is forthcoming from recent research on pomo¬ 
logical physiology In the original French the exact 
meaning of the author was not clear in places. The 
translator has allowed himself some latitude with 
advantage, and does well to direct attention to the 
difficulties arising from the want of an accepted nomen- 
lature for the various types of lateral shoots of fruit 
trees. 

The merits of the system have already been much 
debated, but there can be no doubt of the service which 
the author has rendered to scientific pomology in 
securing attention to the fundamental principles under¬ 
lying all methods of pruning. 


Biological Problems* 

La concentration en tons hydrogene de Veau de mer—le pH; 
mithodes de tnesure; importance odanographique , 
giologtque , biologique . Par R. Legendre. (Les pro- 
blames biologiques.) Pp. vii + 391. (Paris; Les 
Presses universitaires de France, 1935.) 30 francs. 

U NDER the above general title a series of mono¬ 
graphs is being issued by the University Press, 
Paris. Of these the volume under review is the third. 
Dr. R. Legendre, Director of the Laboratory of Com¬ 
parative Physiology in the £cole des Hautes Etudes, 
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Paris, is indeed to be congratulated upon the produc¬ 
tion of his monograph. It is well printed, lucid, con* 
tains a vast amount of detail skilfully woven into a 
consideration of a surprisingly large number of physio¬ 
logical and geological themes, and is, m short, interest¬ 
ing from cover to cover. It is to be hoped that it will 
have many English readers, for those in search of 
problems for research are given a wide field from which 
to select if they read the book. 

Somewhat more than one-third of the book is 
devoted to a description of the methods of measuring 
hydrogen ion concentration; details necessary for 
practical work are given as well as a theoretical in¬ 
troduction to the subject—this, moreover, is written 
especially for the weak brother and is developed from 
a few fundamental principles. Chapters 2-4 deal with 
the alkalinity of sea-water, its changes with defth, 
season, and latitude, its relation to the precipitation of 
calcium carbonate and to the nature of oceanic deposits. 
This portion is ol especial interest to the hydrographer 
and the geologist. 

The remaining third of the book is occupied by a 
discussion of the biological problems which are con¬ 
nected with the hydrogen ion concentration or pR 
value of the sea. They include researches on respira¬ 
tion, photosynthesis, the mineral constituents of 
marine plants and animals, seasonal changes in the 
plankton, tropisms, composition of intracellular liquids, 
permeability, isoelectric points, ciliary movements, 
and the maturation, fertilisation, parthenogenesis, and 
division of the egg. There is also a brief, but useful, 
appendix on methods of maintaining sea-water in a 
condition fit for marine animals and upon artificial 
sea-water. A notable feature of the book is the large 
number of references given both to early and to the 
most recent work, including many researches carried 
out by Dr, Legendre himself, a fact which ensures 
that the volume is critical throughout and no mere 
compilation. 

The reviewer would, however, point out that, in 
common with other distinguished physiologists; the 
author writes of the “ tension ” exerted by aqueous 
vapour and by carbon dioxide, instead of using the 
correct term pressure. As an example of the confusion 
due to the use of the term " tension ” we may con¬ 
sider the Clark hydrogen electrode vessel, containing 
hydrogen gas—which exerts a pressure—also water 
vapour and carbon dioxide exerting “ tensions.” The 
total pressure is found by adding the pressure to the 
two “ tensions.” 

A list of errata is issued with the book. In addition 
the following have been noted: P. 112, in 11. 1, 3, and 4 
B means any monovalent base, but in 1 . 2 it stands for 
the dement boron; p. 112, 1 . 17, for “mai” read 
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u mars ” ; p. 147, 1. 9 from bottom, for “ mai ” read 
“ octobre,” 

It may also be remarked that C. B. Lipman’s recent 
paper (Publ. No. 340, Carnegie Inst.) has shown that 
the views formerly put forward, concerning the pre¬ 
cipitation of calcium carbonate in tropical waters being , 
due to denitrifying bacteria, are incorrect. Winkler’s 
method of estimating oxygen is given on p. 189 as 
involving titration with sodium sulphite, but thio- ( 
sulphate is more generally used. The statement on 
p. 275 that artificial sea-water “ ne permet jamais 
aucune culture ” appears to be rather too vigorous an 
interpretation of Allen’s results, and those of Drum¬ 
mond and Peach have, moreover, to be considered. 

In conclusion, it may be said that the book augurs 
well for the success of the series, and is heartily recom¬ 
mended. W. R. G. A. 


Experimental Physics. 

(1) A Laboratory Manual of Experiments in Physics, 

By Prof. Leonard Rose Ingersoll. Pp. ix + 220. 
(New York : McGraw-Hill Book Co., Inc ; London: 
McGraw-Hill Publishing Co , Ltd., 1925.) 105. net. 

(2) Heat: an Elementary Text-Book , By Dr. Ivor B. 
Hart. (Bell’s Natural Science Series.) Pp. vh+ 226. 
(London : G. Bell and Sons, Ltd., 1925.) 35 6 d, 

(3) Practical Physics: for the Vse of Students of Natural 
Phtlosophy . Part 2. (By the Staff of the Depart¬ 
ment) Pp 71. (Melbourne: Melbourne University 
Press, 1925 ) n p. 

(4) Individual Work in Science . By Herbert McKay. 

Part 1. Pp. vii + 97. Part 2. Pp. vn + 97. Part 
3 - Pp- vii + 97. is, 3d. each. Part 4: Teacher’s 
Book. Pp vn + 95 3r. 6 d . (London: University 

of London Press, Ltd., 1925.) 

(5) An Introduction to Physical Science . By Dr. Ivor 
B. Hart. Pp. xii + 306. (Oxford: Clarendon Press; 
London : Oxford University Press, 1925 ) 4^. net. 

HESE books under notice are mostly concerned 
with instruction in practical physics, although 
their standard varies from that of an honours university 
course to an introductory school course. 

(1) Prof. Ingersoil’s laboratory manual of experi¬ 
ments in physics embodies the work of the elementary 
class in the University of Wisconsin. The book is 
prefaced by a useful introduction dealing with curve 
plotting, averages, errors, etc., and then proceeds to 
simple exercises with measuring instruments. There 
is little that requires comment in the selection of 
experiments, seventy-six in all, except that the section 
devoted to light, which contains only nine experiments, 
seems rather inadequate. 

{2) The author of u A Student's Heat” has here 

H l 
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reproduced the elementary parts of that text-book 
with the view of meeting the requirements of matricula¬ 
tion students. The book follows orthodox lines and is 
well furnished with examples of a practical character. 
The historical aspect of the subject is not overlooked, and 
although the book is not intended to assist the student 
in carrying out laboratory exercises, the necessary funda¬ 
mental experiments are well described and illustrated. 

(3) The third book on our list is a series of about 
fifty experiments forming part of the physics course 
at the University of Melbourne. It ranges from the 
synthesis of periodic curves to the measurement of 
alpha-rays The experiments are mostly of standard 
type, although some involve the use of apparatus 
(Prestwich fluid gauge, slip gauges, Michell viscometer) 
not commonly found in physical laboratories. It is a 
useful compilation. 

In (4) we pass to the other end of the scale, the 
three small books included in this set being designed 
to meet the need of school teachers for small inex¬ 
pensive books from which beginners can work with a 
minimum of supervision. Each book covers a one- 
year course in elementary physics, with forty-eight 
lessons distributed over the various branches of the 
subject The course is well planned and carefully 
thought out, the experiments are concisely but suffi¬ 
ciently described, and most of the apparatus required 
is either home-made or easily procured. 

An additional volume for the guidance of the teacher 
contains lists of the apparatus required, and gives 
suggestions for the distribution of the experiments in 
the class. The standard reached, even in the third- 
year course, is very elementary, and with the exception 
of the sections on measurement and mechanics, is 
almost wholly qualitative, but it provides a good 
introduction to the subject. 

(5) The volume which appears at the end of our 
list is an introduction to physical science intended to 
steer a middle course between the Scylla of excessive 
concentration on accurate measurement and the 
Charybdis of snappy description of everyday physics 
divorced from the discipline of practical work. The 
author has certainly succeeded in producing a very 
attractive volume. The subjects are treated in an 
interesting and practical way, the illustrations are 
numerous and good, while the paper and type add 
considerably to the pleasure of using the book. The 
main defect is a lack of proportion in the treatment 
of the various branches of the subject. Magnetism, 
static electricity, and current electricity are dismissed 
in 28 pages, containing only two practical exercises, 
both in magnetism. On the other hand, the excellent 
section on hydrostatics extends to 82 pages and con¬ 
tains more than twenty practical exercises. 
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Our Bookshelf* 

Port Development . By Dr* Roy S« MacElwee. Pp. 
xv+ 456 (New York: McGraw-Hill Book Co., 
Inc.; London : McGraw-Hill Publishing Co., Ltd., 
1925-) 35s. net. 

The subject of port development may be regarded from 
two points of view: (1) physical, or constructional, 
and (2) commercial. It is from the latter viewpoint 
that Dr. MacElwee has written the work under notice, 
and in it he considers the various factors which make 
for the prospenty of a port, serve to foster its trade 
and to extend its influence. The Americans have a 
phrase which expresses their idea of treating the port 
itself as a negotiable instrument: they speak of 
“ selling a port/’ meaning the disposal of its facilities 
to commercial and shipping customers. As Dt. 
MacElwee truly remarks, “ Terminal facilities alone, 
important as they are, will not make a port a successful 
commercial gateway.** It is necessary to impress the 
trading community with the advantages to be gained 
by milking use of them, and, in this connexion, propa¬ 
ganda work and “ solicitation ” (Anglic^, canvassing) 
are of the greatest importance. 

Dr. MacElwee is already well known in port circles 
on both sides of the Atlantic as the author of several 
works including “ Ports and Terminal Facilities/* the 
success of which has led him to amplify his treatment 
of the subject. In the present volume he deals with 
thatsection which comprises government administration, 
traffic and solicitation. The field admits of a wide 
purview and the book consists of four parts. Part I. 
treats of port development as a matter for serious 
consideration, and its value, nationally and locally. 
Part II. institutes a comparison between various 
typical ports of the world, with an analysis of their 
attractions to shipping. Part III. deals more par¬ 
ticularly with details of port competition: balanced 
cargoes, tonnage markets, rail and water rates, etc,, 
together with the Costs and services at the respective 
terminals. Part IV is devoted to the subject of free 
ports, that is, port areas which are exempt from the 
imposition of duties on goods landed for re-export, 

As Commissioner of a thriving American port, with 
a wide personal experience extending to ports tn the 
old world as well as the new, Dr. MacElwee writes 
with a thorough knowledge of his subject. He has 
collected a large amount of information from a number 
of sources, and his book will therefore prove a valuable 
work of reference. B. C« 

The Scent of Flowers and Leaves: its Purpose and 
Relatton to Man . By F. A. Hampton. Pp. vii +135. 
(London : Dulau and Co., Ltd., 1925,) 6 $. net, , 4 

This book is in no sense a compilation, but a valuable 
contribution to the small literature of odour* The 
author offers a sound, but non-tecbnical, review of 
theories of odour, and his classification of dower scents 
appears to be the best yet made. It is a revision of 
the suggestions of Kemer yon Marilaun, bringing them 
up-to*date. For this, the authors qualifications are , 
unique, as he successfully combines data from many ; 
fields in which he has experience. Previous classifica¬ 
tions of odours have been incompletely documented \ 
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by sponsors experienced in one or two branches of 
science, and, while much remains to be done to 
systematise our knowledge of smell, the present 
classification is very suggestive. Much space is 
devoted to a discussion of the origin and development 
of scent, its function in the plant and elsewhere, and 
fo our appreciation of it. The author’s theory of 
human reaction to scents will be more acceptable than 
the crude and somewhat malodorous treatment usually 
accorded by the psychologist to the subject. 

Garden lovers in the study, especially those planning 
a garden, will be greatly indebted to Dr Hampton for 
the wealth of information on the history of scented 
plants and the arrangement of a scented garden. 
Rosa galhca (the Rose of Provins) is mentioned, but no 
connected history of this early variety is given. 
Printers’ errors appear to be absent. The repeated 
spelling u benzine ” and the use of “ bcnzoloid ” are 
unfortunate ; u stereoptene ” should be “ stearoptene/’ 
and a much fuller index would be valuable. The 
statement that citral is the scent substance of citronella 
requires qualification. 

The book has a pleasant literary style, and possesses 
personality On account of the many interests associ¬ 
ated with floral perfume, “ Flower Scent” is certain to 
make a wide appeal, and needs only to be read to be 
^njoyed. Hugh Nicol. 

Macrophotographie et microphotographte. Par F. Mon- 

pillard. (Pmcyclop^die scientifique: Bibliothdque 

de photographic ) Pp. xxxi + 671. (Paris : Gaston 

Dotn et Cie, 1925.) 25 francs 

The two branches of the subject arc not sharply 
distinguished, but, speaking generally, macrophoto¬ 
graphy concerns objects that are large enough to be 
seen, with at least some detail, by the naked eye, and 
need only a low magnification, if any, so that they are 
conveniently photographed by a lens of short focal 
length attached directly to the camera. Examples 
given by the author are a group of mounted butterflies 
and physiological dissections and preparations. Micro¬ 
photography is the photography of smaller objects 
with higher magnifications, such that the use of a 
microscope stand is very desirable if not necessary. 
Many details are common to both methods of work, 
so that there is a distinct advantage in treating them 
together, especially as macrophotography is too often 
neglected in present-day text-books as belonging neither 
to ordinary photography nor (as we prefer to call it) 
photomicrography. 

The author includes the use of pbiarised light, 
microspectrography, metallography, ins tan taneous 
microphotography and microcinematography, photo¬ 
graphy by means of ultra-violet light, stereoscopic work, 
microradiography, and stereoradiography. So many 
subjects obviously cannot be treated at great length in 
the space available, but the salient points of modern 
methods are given, and also a good deal of historical 
matter. It would be advantageous if the illustrations 
were of better quality and rather more numerous, and 
we may add that Mr. W, Thorp’s method of making 
grating replicas was not by pressing with an hydraulic 
press thin celluloid upon an original Rowland grating, 
as is stated, bdt by pouring a solution of celluloid upon 
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the original, and then stripping and mounting the 
resulting film. The volume should certainly be wel¬ 
comed by scientific workers. 

The Daubeny Laboratory Register , rgi6-jQ2j; with 
Notes on Scientific Researches carried out by Members 
of Magdalen College , Oxford . By R. T. Gunther. 
Vol. 3. Pp. vii +297-532. (Oxford: The Labora¬ 
tory, Magdalen College, 1924.) 10$. 6d. 

Twenty years ago, Mr. Gunther published the first 
volume on the origin and history of Daubeny’s principal 
benefactions to Magdalen College, Oxford, and in 1915 
this was followed by a second volume. He now adds 
a third volume on work in the Daubeny laboratory 
from 1916 to 1923, and expresses regret that it is no 
longer possible to use Daubeny’s building for scientific 
research or the housing of his collection. Changed 
conditions in the University seem to have been regarded 
as justifying the closing of the laboratory in 1923. 

Mr. Gunther refers to his own researches in the 
volcanic region of Naples, which were directly stimulated 
by Daubeny's work and the collections he left to the 
College. He also gives some account of the recent 
discovery of Pleistocene mammalian remains m the 
College grounds, and publishes photographs of some 
fossil crocodilian vertebra from the Kimmcridge 
Clay of Shotover, which appear to be unique in showing 
stains of the adjacent blood-vessels. 

In addition to the record, the volume includes notes 
on some of the early naturalists associated with Magdalen 
College, and on others who have undertaken scientific 
research there. It also incorporates much matter of 
historical interest to the College, which Mr. Gunther 
has recovered from the archives while pursuing his 
researches on early science at Oxford. 

The Dynamo: its Theory , Design, and Manufacture. 
By C. C Hawkms. Sixth edition, revised through¬ 
out and largely rewritten. Vol. 3: Alternators . 
Pp. xviii + 572. (London: Sir Isaac Pitman and 
Sons, Ltd , 1925.) 30^. net. 

In this volume the author discusses the design and 
working of the generators which produce alternating 
current So many books and papers have recently 
been published on the subject that he finds it necessary 
only to give a rapid r6sum6 of some modem develop¬ 
ments. He confines himself to the more practical side 
of his subject, and the dynamo designer can at once 
compare his own formulae with those given by the 
author. In 1909 Sir Thomas Lyle gave his theory Of 
the alternating current generator to the Physical 
Society of London. Judging by results, however, it 
has proved a little too difficult for the practical de¬ 
signer and it is not mentioned by the author. To the 
Student, however, it would prove interesting and in¬ 
structive. The chapters on the turbo-alternator and 
the parallel running of alternators have been carefully 
written and should prove helpful to the engineer. The 
author, when discussing armature reaction, adopts 
and strongly advocates the two-reaction method of 
A. Blondel. This phenomenon is barely mentioned in 
the older books. For a full discussion oLit a theory 
similar to Lyle’s would have to be devised. We can 
recommend this volume to dynamo designers. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 

can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous iommunicattons .] 

Spinning Electrons and the Structure of Spectra, 

So far as we know, the idea of a quantised spinning 
of the electron was put forward for the first time by 
A K. Compton (Journ . Frankl. Inst , Aug 1921, 
p. 145), who pointed out the possible bearing of this 
idea on the origin of the natural unit of magnetism. 
Without being aware of Compton’s suggestion, we 
have directed attention in a recent note (Natur- 
wissen&chaften, Nov 20, 1925) to the possibility of 
applying the spinning electron to interpret a number 
of features of the quantum theory ol the Zeeman 
effect, which were brought to light by the work 
especially of van Lohmzen, Sommerfeld, Land6 and 
Pauli, and also of the analysis of complex spectra in 
general In this letter we shall try to show how our 
hypothesis enables us to overcome certain fundamental 
difficulties which have hitherto hindered the interpre¬ 
tation of the results arrived at by those authors 
To start with, we shall consider the effect of the 
spin on the manifold of stationary states which 
corresponds to motion of an electron round a 
nucleus. On account of its magnetic moment, the 
electron will be acted on by a couple just as if it were 
placed at rest in a magnetic field of magnitude equal 
to the vector product of the nuclear electric field and 
the velocity of the electron relative to the nucleus 
divided by the velocity of light This couple will cause 
a slow precession of the spin axis, the conservation 
of the angular momentum of the atom being ensured 
by a compensating precession of the orbital plane 
of the electron. This complexity of the motion 
requires that, corresponding to each stationary state 
of an imaginary atom, in which the electron has no 
spin, there shall m general exist a set of states which 
differ in the orientation of the spin axis relative to the 
orbital plane, the other characteristics of the motion 
remaining unchanged. If the spin corresponds to a 
one-quantum rotation there will be m general two 
such states. Further, the energy difference of these 
states will, as a simple calculation shows, be pro¬ 
portional to the fourth power of the nuclear charge. 
It will also depend on the quantum numbers which 
define the state of motion of the non-spinning electron 
in a way very simitar to the energy differences con¬ 
nected with the rotation of the orbit -in its own plane 
arising from the relativity variation of the electronic 
mass. We are indebted to Dr. Heisenberg for a letter 
containing some calculations on the quantitative side 
of the problem. 

This result suggests an essential modification of the 
explanation hitherto given of the fine structure of the 
hydrogen-like spectra. As an illustration we may 
consider the energy levels corresponding to electronic 
orbits for which the principal quantum number is 
equal to three. The scheme on the left side of the 
accompanying figure (Fig. 1) corresponds to the results 
to be expected from Sommerfeld's theory. The so- 
called azimuthal quantum number h is defined by 
the quantity of moment of momentum of the electron 
about the nucleus, khjzx, where k = 1, 2, 3. According 
to the new theory, depicted in the scheme 1 on the right, 

1 Quite Independently of the ideas discuumd here, a teberae of levels 
corresponding to* this figure has been previously proposed by the writers 
{PAys tea, 5, 366, 1905), on the ground ol the formal analogy between 
spectral structures. From similar format considerations, this scheme has 
recently also been armed at by J. C. $later {Proc. Washington Acad., 
December 1905). 
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this moment of momentum is given by Kkfz*, where 
K = \, 4. 4. The total angular momentum ol the 
atom is Jk/ *r, where /= i, 2, 3. The symbols K 
and J correspond to those used by Land£ in his 
classification of the Zeeman effects of the optical 
multiplets. The letters S, F, D also relate to the 
analogy with the structure of optical spectra which we 
consider below. The dotted lines represent the 
position of the energy levels to be expected in the 
absence of the spm of the electron. As the arrows in¬ 
dicate, this spm now splits each level into two, with the 
exception of the level K = which is only displaced. 

In order to account for the experimental facts, the 
resulting levels must fall in just the same places as 
the levels given by the older theory. Nevertheless, 
the two schemes differ fundamentally In particular, 
the new theory explains at once the occurrence of 
certain components m the fine structure of the 
hydrogen spectrum and of the helium spark spectrum 


k old K new JT 



Fig, x. 


which according to the old scheme would correspond 
to transitions where K remains unchanged. Unless 
these transitions could be ascribed to the action of 
electric forces in the disclufrge which would perturb 
the electronic motion, their occurrence would be in 
disagreement with the correspondence principle, which 
only allows transitions in which the azimuthal 
quantum number changes by one unit. In the new 
scheme we see that, m the transitions in question, K 
will actually change by one unit and only J vrHl 
remain unchanged. Their occurrence is, therefore, 
quite in conformity with the correspondence principle. 

The modification proposed is specially important 
for explaining the structure of X-ray spectra. These 
spectra differ from the hydrogen-like spectra by the 
appearance of the so-called " screening " doublets, 
which are ascribed to the interaction of the electrons 
within the atom, effective mainly through reducing 
the effect of the nuclear attraction. In our view, 
these screening doublets correspond to pairs of levels 
which have the same angular momentum J but 
different azimuthal quantum numbers K , Conse¬ 
quently, the orbits will .penetrate to different distances 
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trom the nucleus, .so that the screening of the nuclear 
Charge by the other electrons in the atom will have 
different effects. This screening effect will, however, 
be the same for a pair of levels which have the same 
K but different ]'% and correspond to the same 
T orbital shape. Such pairs of levels were, on the older 
theory, labelled with values of k differing by one unit, 
and it was quite impossible to understand why these 
so-called relativity " doublets should appear separ¬ 
ately from the screening doublets. On our view, the 
doublets in question may more properly be termed 
** spin" doublets, since the sole reason for their 
appearance is the difference m orientation of the 
apui axis relative to the orbital plane It should be 
emphasised that our interpretation is in complete 
accordance with the correspondence principle as 
regards the rules of combination of X-ray levels 

The assumption of the spinning electron leads to a 
new insight into the remarkable analogy between the 
multiplet structure of the optical spectra and the 
structure of X-ray spectra, which was emphasised 
especially by Land6 and Millikan. While the attempt 
to refer this analogy to a relativity effect common to 
all the structures was most unsatisfactory, it obtains 
an immediate explanation on the hypothesis of the 
Spin electron. If, for example, we consider the spectra 
of the alkaline type, we are led to recognise in the 
well-known doublets regular spin doublets of the 
character described above. In fact, this enables us to 
explain the dependence of the doublet width on the 
? effective nuclear charge and the quantum numbers 
describing the orbit, as well as the rules of combination. 

The simplicity of the alkaline spectra is due to the 
fact that the atom consists of an electron revolving 
round an atomic residue which contains only com¬ 
pleted electronic groups, which are magnetically 
inert. When we pass to atoms in which several 
electrons revolve round a residue of this kind we 
meet with new features, since we have to take account 
of other directing influences on the spin axis of each 
electron besides the couple due to its own motion in 
the electric field. Not only does this enable us to 
account for the appearance of multiplets of higher com¬ 
plexity, but it also seems to throw light on the so-called 
“ branching " of spectra, which usually accompanies 
the adding of a further electron to the atom, and for 
which hitherto no satisfactory explanation has been 
given. In fact, it seems that the introduction of the 
concept of the spinning electron makes it possible 
throughout to maintain the principle of the successive 
building up of atoms utilis^i by Bohr in his general 
discussion of the relations between spectra and the 
natural system of the elements, Above all, it may be 
possible to account for the important results arrived 
at by Pauli, without having to assume an unmechani¬ 
cal "duality '* in the binding of the electrons. 

So far we have not mentioned the Zeeman effect, 
although the introduction of the spinning electron was 
primarily suggested by the analysis of the anomalous 
Zeeman effects shown by the components of multiplet 
Structures. From the point of view of the correspond¬ 
ence principle, this effect shows that the influence of 
a magnetic field on the motion of the atom differs 
considerably from that to be expected if the 
electron had no spin. In fact, from the well-known 
theorem of Larmor we would expect the effect 
oh any spectral line to be Of the simple Lorentz 
type, quite independently of the character of the 
multipart structure. Therefore the appearance of the 
1 anomalous Zeeman effects has hitherto presented very 
grate difficulties. However, these difficulties dis¬ 
appear set once when, as assumed, the electron has a 
spm'smd *he ratio between magnetic moment and 
ipomentum of this spin is different from that 
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corresponding to the revolution of the electron in an 
orbit large compared with its own size. On this 
assumption the spin axis of an electron not affected 
by other forces would process with a frequency 
different from the Larmor rotation. It is easily 
Bhown that the resultant motion of the atom for 
magnetic fields of small intensity will be of just the 
type revealed by Landd's analysis. If the field is so 
strong that its influence on the precession of the spin 
axis is comparable with that due to the orbital motion 
in the atom, this motion will be changed in a way 
which directly explains the gradual transformation 
of the multiplet structure for increasing fields known 
as the Paschen-Back effect. 

It seems possible on these lines to develop a quanti¬ 
tative theory of the Zeeman effect, if it is assumed J 
that the ratio between magnetic moment and angular 
momentum due to the spin is twice the ratio corre¬ 
sponding to an orbital revolution. At present, how¬ 
ever, it seems difficult to reconcile this assumption 
with a quantitative analysis of our explanation of the 
fine structure of levels. In fact it leads, m a pre¬ 
liminary calculation, to widths of the spin doublets 

i ust twice as large as those required by observation. 
,t must be remembered, however, that we are here 
dealing with problems which for their final solution 
require a closer study of quantum mechanics and per¬ 
haps also of questions concerning the structure of the 
electron 

In conclusion, we wish to acknowledge our indebted¬ 
ness to Prof. Niels Bohr for an enlightening discussion, 
and for criticisms which helped us distinguish between 
the essential points and the more technical details of 
the new interpretation. G. E. Uhlenbeck. 

S Goudsmit. 

Instituut voor Theoreti9che Natuurkunde, 

Leyden, December 1925. 


Having had the opportunity of reading this inter¬ 
esting letter by Mr. Goudsmit and Mr. Uhlenbeck, I am 
glad to add a few words which may be regarded as an 
addition to my article on atomic theory and mechanics, 
which was published as a supplement to Nature of 
December 5, 1925 As stated there, the attempts 
which have been made to account for the properties 
of the elements by applying the quantum theory to 
the nuclear atom have met with serious difficulties 
in the finer structure of spectra and the related 
problems. In my article expression was given to the 
view that these difficulties were inherently connected 
with the limited possibility of representing the 
stationary states of the atom by a mechanical model. 
The situation seems, however, to be somewhat altered 
bv the introduction of the hypothesis of the spinning 
electron which, in spite of the incompleteness of the 
conclusions that can be derived from models, promises 
to be a very welcome supplement to our ideas of 
atomic structure. In fact, as Mr, Goudsmit and Mr. 
Uhlenbeck have described in their letter, this hypo¬ 
thesis throws new light on many of the difficulties 
which have puzzled the workers m this field during 
the last few years. Indeed, it opens up a very hope¬ 
ful prospect of our being able to account more exten¬ 
sively for the properties of elements by means of 
mechanical models, at least in the qualitative way 
characteristic of applications of the correspondence 
principle. This possibility must be the more welcomed 
at the present time, when the prospect is held out of 
a quantitative treatment of atomic problems by the 
new quantum mechanics initiated by the work of 
Heisenberg, which aims at a precise formulation of 
the correspondence between classical mechanics and 
the quantum theory. N. Bohr. 

Copenhagen, January *926. 
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Carnot's Cycle and Efficiency of Heat Engines* 

In Nattire of August 29, 1925, there was published 
on p. 326 an extract of a paper read by Dr. Haldane 
before the Institution of Mining Engineers at Cardiff 
on June 16, in which he advances a somewhat unusual 
view as regards the efficiency of the Carnot cycle 
A defence of the orthodox view was made by 
Prof. Porter on October 3, p. 497, and by Mr. Butler 
on October 24, p. 608. Prof Porter demonstrates 
quite clearly that for any given temperatures a 
higher efficiency is always obtained with the Carnot 
cycle than with that proposed by Dr. Haldane. 

In reply to his critics Dr. Haldane has since 
published a further paper m which he main tarns his 
original view. Since, however, a correct appreciation 
of the thermo-dynamics of the cycle of a heat engine 
underlies all engineering practice, a matter so funda¬ 
mental should not permit of any misunderstanding 
It is, therefore, desirable to determine at what point 
Dr. Haldane diverges from the orthodox treatment 
The efficiency of a heat engine is the ratio of the 
heat converted into work to that which is received 
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Fig. 1.— Hr. Haldane’s diagram of Carnot cycle with lower absolute 
temperature 50 per cent below upper. 

by the engine from the source of the heat. The Carnot 
cycle consists of the following processes : 

Isothermal expansion with work done by the working 
fluid on the piston during the reception of heat. 

Adiabatic expansion with work done by the working 
fluid on the piston at the expense of the intrinsic 
energy of the fluid. 

Isothermal compression during which work is done 
by the piston on the working fluid whilst heat is 
rejected; and adiabatic compression during which 
energy is restored to the fluid equal to the work done 
on it by the piston 

It is only during one of these processes, namely, 
isothermal expansion, that the working fluid receives 
host from the outside source. 
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How Dr, Haldane In his second paper considers 
the case of a Carnot cycle for a perfect gas With the 
absolute temperature of the source double the 
absolute temperature at which heat is rejected, and 
the efficiency therefore, by the usual theory, 50 pet , 
cent. He reasons as follows; 

,f The work W done by the air during expansion 
is represented by the area BCDGF [see Fig. 1 repro¬ 
duced from Dr. Haldane's second paper]. The work 
w done on the air during compression is represented by . 
the somewhat smaller area BADGF The net work 
W - w done in the cycle is represented by ABCD, 
hence the efficiency is according to the contention of 
my paper (W and we can see at once that this 

is very small and far below 50 per cent/' 

It is clear, therefore, that Dr, Haldane is led 
to a wrong determination of the efficiency of the 
cycle, because he adopts an unusual valuation 
for the amount of heat received, which he takes 
to be equal in equivalent units to the total work 
done during expansion, whereas the heat actually 
received by the working fluid from the source of heat 
is only that which is absorbed during isothermal 
expansion, and in the case of a perfect gas is equal 
to the work done during that process only. It is 
not surprising, therefore, that he arrives at too low 
a value for the efficiency of the Carnot cycle. 

From a careful perusal of Dr Haldane's papers, 
he appears to contend that the heat received by the 
working fluid during the process of isothermal ex* 
pansion is not the total amount received There 
must, he argues, be added the heat equivalent of the 
work done against the fluid during adiabatic com¬ 
pression m order to amve at the total heat which 
the fluid receives. 

Since, however, this work of compression is deducted 
from the work done during expansion in order to 
amve at the net work of the engine, it will be seen 
that it is obtained from the engine itself, and should 
not be charged against what the engine receives from 
the source of heat. By so charging it, Dr. Haldane 
really debits the cycle with this part of the negative 
work twice over ; he uses it to reduce the net work 
done as in the orthodox treatment, and he also uses 
it to increase his value for the total heat received. 

Stanley S. Cook. 

The Parsons Marine Steam Turbine Co., Ltd,, 

Turbmia Works, Wallsend-on-Tyne, 

January 25. 


Referring to Dr. Haldane's recent paper on " The 
Maximum Efficiency of Heat Engines," an abstract 
of which appeared in Nature of August 29, 2925, it 
was difficult when reading the paper to grasp the 
precise basis upon which the majority of Dr. Haldane's 
reasoning rests. Some light was thrown on this 
obscurity, however, by Dr Haldane's reply to the 
discussion of his paper. On p 409, vol, 69, Part 5, 
of the Transactions of the Institution of Mining 
Engineers, he says; 

' When, however, the amount of heat (supplied) 
is the same in the two cases, the Carnot cycle is. 
always relatively inefficient as compared with the 
corresponding Haldane cycle. . . . Prof. Porter quite 
rightly points out that in the Haldane cycle, the 
difference between T x and T t is greater than in the 
Carnot cycle." 

It thus appears that Dr. Haldane maintains that 
the efficiency of different heat engine cycles must be ’ 
compared on a basis of a given amount of heat * 
Supplied, and not, as in the orthodox view, on a ba&ir 
of temperature range. 

That a temperature range is 
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of a beat engine is a matter of common observation, 
with which, presumably, even Dr. Haldane agrees. 
Carnot summed up the situation in the converse 
statement: ' f Wherever there exists a difference of 
temperature, motive power can be produced.' 1 Carnot 
went on to show that the efficiency of a thermo¬ 
dynamically reversible cycle is proportional to the 
temperature range solely, and that for a given tem¬ 
perature range no heat engine cycle can possibly be 
more efficient than a thermo-dynamically reversible 
one. 

Now Dr. Haldane's cycle is not thermo-dynamically 
reversible. Carnot's cycle is thermo-dynamically 
reversible; therefore, Dr. Haldane's cycle cannot 
possibly be more efficient than Carnot’s cycle. 

Further, since, by definition, efficiency = 

J J heat supplied 

it is evident that efficiency is a ratio independent of 
the actual magnitudes of the quantities involved, so 
that to base a comparison of efficiencies on a given 
quantity of heat is valueless 

In his second published reply to his critics, Dr. 
Haldane abandons this point of view and attacks the 
particular theorem, that is, he tnes to prove that 
Carnot wrongly assessed the efficiency of'a reversible 
cycle as 1 - 

The real thermal efficiency, as Dr, Haldane cor¬ 
rectly says, is given by the fraction (H-h) /H, when H 
is the total heat communicated to the working sub¬ 
stance and h the heat energy or heat equivalent of 
the work lost m recompression, but, by total heat 
communicated, Dr Haldane says he means the heat 
supplied from the source during isothermal expansion, 
plus the heat accumulated m the working substance 
during adiabatic compression This reasoning leads 
for the efficiency of the Carnot cycle to 

l _ J 

I 1 R log, x \ 

Since, however (as Dr Haldane himself admits on 
p. 394 of his original paper), the work done by the 
engine during adiabatic expansion is exactly equal to 
the negative work done during adiabatic compression, 
it is evident that the only source from which the 
engine receives its heat is the external source. This 
is the accepted view, and it leads to Carnot’s 
expression for the efficiency, namely, 1 - (T % IT X ) 

Robert Dowson. 

C. A. Parsons and Co., Ltd , 

Heaton Works, 

Newcastle-on-Tyne, January 2 

Chemical Effects produced by Resonance Radiation. 

Dr. Rideal having started an investigation of 
reactions which we discovered last spring, and which 
one of us (H. S. T.) stated publicly in Oxford so late 
as last October were being further studied, it seems 
desirable to place on reoqrd some of the results to 
which such further studies have led, especially as they 
show a marked divergence from the results of Hirst 
and Rideal (Nature, ix6 , 899, December iq, 1925). 

We are quite unable to subscribe to the conclusion 
of Hirst and Rideal that hydrogen and oxygen com¬ 
bine very slowly both in the absence and presence of 
mercury vapour, and only combine rapidly in the 
presence of a layer of liquid jnercury. Our experi¬ 
ments show that hydrogen and oxygen, with the 
concentration of mercury vapour obtained by bubbling 
these gases through liquid mercury at room tempera- 
tux***,, will combine rapidly in the presence of the 
resonance radiation from the cooled mercury arc, 
?iix|berm^, we have shown that hydrogen peroxide 
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is a prior product of reaction appearing m marked 
quantities at high rates of gas flow, whereas with 
slower rates of flow the peroxide formed decreases 
and the water formed increases. In this manner we 
have been able to cause the gases to react to produce 
either exclusively hydrogen peroxide or mixtures of 
this with water. We have further shown that many 
hundred molecules of hydrogen peroxide are produced - 
for every mercury atom passing through the zone of 
radiation, and that mercuric oxide is formed. The 
removal of mercury vapour in this manner may have 
given rise to the anomalous results of Hirst and 
Rideal In the absence of mercury vapour, no 
peroxide or water is formed under our experimental 
conditions, but the shorter wave-lengths in the mercury 
arc do produce a certain amount of ozonisation, 
which also occurs even when mercury vapour is 
present 

The quantity of hydrogen peroxide produced vanes 
with several factors; the rate and composition of gas 
flow, the temperature, the concentration of mercury 
vapour, and the intensity of illumination We shall 
record m more detail elsewhere the experimental data 
thus obtained. 

Since hydrogen peroxide is demonstrably present in 
the gas phase, it is obvious that a liquid mercury 
surface must influence the velocity in some manner, 
since it has long been known that hydrogen peroxide 
is readily decomposed at a mercury surface. We 
have, however, no data, m a very considerable body 
of experimental work, which would assign any of the 
photo sensitised process to the liquid mercury Nor 
does there appear to be any sound theoretical reason 
why mercury atoms m a liquid surface should be more 
effective than those in the gas phase Cano and 
Franck showed also that the quenching of the 
fluorescence of mercury^ vapour by hydrogen was 
proportional to the chemical reaction which could 
thereby be produced Secondary effects similar to 
that just mentioned in the presence of hydrogen 
peroxide will also effect the velocity in the combination 
of hydrogen and ethylene and in the combination of 
hydrogen and carbon monoxide, in these cases, how¬ 
ever, adversely. For we have shown that the reson¬ 
ance radiation causes a polymerisation of ethylene 
with the formation of liquid condensation products, 
and formaldehyde polymerises to solid products as we 
pointed out in our initial communication on the 
subject 

We are inclined to assign the variability of reaction 
rate in the presence of liquid mercury at room tem¬ 
perature entirely to variations in the concentration of 
mercury vapour caused by removal as mercuric oxide 
and irregular renewal due to skin effects on the liquid 
surface. By operation at higher temperatures (6o°- 
70° C.) such variable behaviour completely disappears, 
as shown by one of us (A L M ) in a recent pAper (J . 
Phys . Chem , 30, 34, 1926). Our view is strengthened 
by actual measurements of absorption of resonance 
radiation by mercury in the presence of various gases, 
material which will also shortly be published. 

We have markedly improved the technique of the 
study of the chemical effects produced by resonance 
radiation as exemplified by the apparatus already 
described by one of us (A. L. M.) f and by a new form 
of apparatus, through which, by building the arc 
system around the quartz reaction vessel, we avoid 
the use of quartz-mercury arcs and can operate with 
Pyrex glass arcs, Hugh S, Taylor. 

A. L. Marshall. 

J, R. Bates. 

Princeton University, 

* Princeton, New Jersey, 

January 20. 
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Genet end Linkage Groups in Genetics. 

It is clearly profitless to continue this correspond¬ 
ence further, since Prof. MacBride will not keep to 
the point which I raised, 'fhe correspondence started 
because I objected to Prof. MacBride attacking 
the gemtical theory of linkage owing to his disagree¬ 
ment with the cytologtcal interpretations of the 
chromosome theory To my mind, he has not only 
not cleared up this point, but has made confusion 
worse confounded by dragging in yet a third issue, 
namely, the evolutionary question of the importance of 
mutations for phylogeny. I would like, however, to 
make the following brief remarks. 

(1) Prof MacBnde has not attempted to answer 
any of the questions I asked him in my last letter 
concerning linkage, but has again taken the oppor¬ 
tunity of doing something much easier, namely, setting 
forth his general views about wholly unrelated topics, 
such as evolution The only genetica] points on 
which I have gathered his views are (i) that a unit- 
factor is a H change," which is either a slip or a grave 
error, (2) that a linkage-group is some sort of 
constitutional disease. This was, as I wrote in my 
last letter, the only interpretation which I could put 
on his statements He has not contradicted this 
interpretation, so that we must assume he accepts it, 
although I confess it seems to me to be, quite literally, 
meaningless. He has further stated that he " does not 
regard Morgan’s units as having any validity what¬ 
ever." This sweeping statement, of course, also 
denies all validity to Mendel’s units and all factors 
assumed by subsequent Mendelian workers! 

He has not even deigned to give us an explanation 
(which, on his view9, is badly needed) of the old- 
established fact that whereas in some crosses involving 
two or more Mendelian factors, the F s ratios are 
different according to which way the factors enter 
the cross (t.e. what is usually called linkage), m 
other crosses they are not { i.e. what is usually 
called independent assortment). 

In both my previous letters I have pointed out that 
I was only concerned with the interpretation of certain 
well-known genetic facts Prof. MacBride at one 
moment refers to the facts I adduced as " elementary 
Mendehsm " and in the next breath denies that they 
are facts. Until he has discussed them, readers of 
Nature may be pardoned if they do not accept his 
general condemnations. 

(2) The statement that Morgan’s Unit-factors " are 
avowedly assumed in order to make his observations 
fit a preconceived theory " is inaccurate, as any one 
will perceive who looks at the article on Drosophila in 
** Bibliographica Genetica," vol, 2, or still better 
Bridges and Morgan, Carnegie Institution Publication, 
No. 327, the section on methods 

(3) As Prof. MacBnde has made some assertions 
about the unimportance of mutations in evolution, I 
would refer readers of Nature to a recent summary of 
observations on mutations and Mendelising characters 
in wild species of birds by Stresemann, the well-known 
ornithologist, in Verh< Deutsch. Z00L Ges., vol 30, 
1925, which shows how far this view is from the truth. 

(4) I cannot leave Mr Tate Regan’s letter of 
January 16 without a word of comment. He mentions 
vanous probably mutant characters of fish which, if I 
understand him aright, tend to appear together in 
Nature ; and this set of characters he calls a linkage- 
group." Mr. Regan might have made sure of the 
definition of a linkage-group before writing his letter 
I can here only assure him that if he w2l look the 
matter up he will find that his usage bears no resem¬ 
blance whatever to the accepted use and definition. 
The characters in this case appear together owing to 
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some common developmental cause, which qniie. 
possibly may have a single-factor genetic basis. The 
linkage in a linkage - group is not concerned with 
individual (ivgotic) development, but with the 
distribution 01 genetic factors to the gametes; and 
it is between a number of separate unit-factors which 
may have no special developmental relationship. 
To use the term linkage-group as Mr. Regan has done 
would be to confuse the mechanism of developmental 
physiology with the mechanism of segregation and 
attribution of the hereditary constitution. 

Julian S. Huxley. 

King's College, 

Strand, W.C.2. 

Nitrogen In the Sun. 

The occurrence of nitrogen m the sun is still an 
open question. No familiar lines, for example, N3995, 
have yet been detected m the Fraunhofer specfrum, 
but the presence of the element is indicated by the 
cyanogen bands. 

It appears that the difficulty of identifying nitrogen 
by its line spectrum can be traced to the nature of 
the spectrum itself. Under the ordinary conditions 
of excitation, nitrogen gives several classes of band 
spectra, while lines obtained under a higher stimulus, 
including X3995, have been assigned by Fowler to 
N+. The arc lines of nitrogen itself are evidently lost 
between these two stages Kiess (Journ Opt. Soc 
Am., June 1925) has recently elucidated this point. 
He finds that the chief lines of nitrogen lie either in 
the extreme ultra-violet or in the extreme infra-red, 
so that workers confining themselves to the usual 
spectroscopic region miss them completely. 

Kiess has given, in the paper mentioned above, 
a provisional classification of the arc lines. The 
principal lines are in the Schumann region, *1742 81, 
1745 3 1 * etc., . ., but the next strongest group’ 
from *8656 to *8629 constitutes a pp' combination. 
There is another pp' group at X8200, but they come 
from a higher level. It is interesting to see whether 
these lines occur in the Fraunhofer spectrum. On 
examining the excellent photographs of the infra-red 
spectrum of the sun given by Meggers (Astro. Journ , 
vol. 47, p. 1), the presence of some of the lines was 
clearly observed, while the others were found to 
occur rather faintly. A complete comparison was 
not possible, as the author had no access to a full 
list of the wave-lengths of the infra-red solar lines. 
Miss C. Payne in her recent monograph " On Stellar 
Atmospheres " does not mention the occurrence of 
any nitrogen line in the sun or in any low temperature 
star. The only nitrogen line which can be identified 
without ambiguity in the stellar sequence is X3995. 
This, however, does not occur m the sun ; it occurs, 
according to Payne, first in the ^4o class, and Fowler 
assigns it to N + . 

If this identification of the arc lines of nitrogen in 
the sun is verified, it will enable us to fix with some 
definiteness the energy of dissociation of N*. Some 
years ago, the present writer calculated from the 
experimental data of Langmuir that the energy of 
dissociation of N, is of the order of magnitude 
150X iq 1 gm. calories. Recently, Eucken (A nnplen 
der Chemie , Band 440, p ill) has discussed the 
thermo-chemical data on this point, and he comes to 
the conclusion that the energy of dissociation of N* > 
cannot be less than 4*4 x 10* gm. calories, of thrice 
the value calculated by the present writer. If f 
were the case, nitrogen would not be dissociated ats$ 
in the sun, and the atomic spectrum cannot occur 
there. Calculation shows that it would be 
ably dissociated only in the 2*0 class. But, as we hays y 
already mentioned, these stars Show the lines ■ 
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coming from a level (as) higher than the normal. 
Hence Eucken's calculations seem to be quite beyond 
the mark. 

Encken finds from the same line of argument that 
the energy of dissociation of 0 % cannot be less than 
4-25 x 10* calories. 

If this were true, no atomic oxygen can occur in 
the sun. But it is well known that Runge has 
identified the oxygen triplet U7772, 7774, 7775 in 
the Fraunhofer spectrum. According to Hopfield, 
the excitation potential for these lines is from 8 to 
9 volts, so that in the sun, oxygen is not only com¬ 
pletely dissociated, but also a considerable fraction 
of O-atoms is brought to a higher level The argu¬ 
ment is, therefore, fairly decisive that in the case of 
O a , Eucken's calculations are very wide of the mark 

Meghnad Saha. 

Physics Department, 

University of Allahabad, 

December 26, 1925. 


Winged Pollen-grains and Flowering Plants 
(Anglos perms). 


In a recent discussion (Linnean Society, January 21) 
on the relationship between Dr Hamshaw Thomas's 
new race of Jurassic fossil plants, the Caytomales, 
and modern flowering plants, the challenge thrown 
out that winged pollen-grains are not to be found 
among existing Angiosperms was accepted, and the 
genus Sararanga (Pandanaceae) was brought forward 
as possessing such. This appears to be incorrect 
the genus was founded by Hemsley in 1894 (Journ 
Linn Soc. f 30, 216) on the female flowers Later the 
male flowers were described by Stapf in Hooker's 
“ leones Plantarum," 26 (1899), and the pollen-grain 
is there stated to be " ellipsotdeis minute papillaris,” 
and depicted so in a figure. There 19 no mention of 
wings (air-vesicles), nor are such shown in the drawing 
I have myself examined the pollen from dried material 
and have failed to find the least trace of anything of 
this nature. Besides the original species (S ftnuosa), 
one other has since been added to the genus, founded 
only on a fruiting specimen 

Being suddenly confronted with Sararanga, as I 
was making my statement that winged pollen-grains 
do not occur among existing Angiosperms, naturally 
prevented my making the point I intended, especially 
as the genus was then new to me. Possibly also it 
was unknown to nine-tenths of the audience, who 


might therefore have left with the impression that 
as both the Caytoniales and Sararanga had winged 
pollen-grains, this feature in common favoured some 
affinity between them, and strengthened the supposed 
relationship between this new fossil group and the 
flowering plants generally. Hence this letter 
As the challenge is still open, my point might still 
bear statement. The probable possession of winged 
pollen-grains (microspores) by the Caytomales in¬ 
dicates this race of plants as having been wind- 
pollinated (anemophrious). Dr Thomas, assuming 
on other grounds that there is an affinity between 
the two races of plants, argues from these winged 
pollen-grains that the primitive Angiosperms could 
not have been insect-pollinated (entomophikms). 

How is it, then, that such supposed primitively 

anemophilous Angiosperms as the Screw Pines (Pan¬ 
el anaoeae) and the catkin - bearing families (Amenti- 
feraej have not retained this efficient mechanism for 
the conveyance of pollen through the air ? On the 
view held by the writer that all existing flowering 
plants Were probably descended from entomophilous 
stock* and that where anemophily occurs it is deriva¬ 
tive a$d hot primitive as in Gymnosperms, the absence 
of pollen-grains is understandable. Perhaps 
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geologically there has not yet been time for their 
evolution, even in those formB, such as some of the 
A men ti ferae, which were probably among the earliest 
to substitute anemophily for entomophily 

At the meeting, stress wfca laid on the resemblance 
between the male panicle of Sararanga and Antho- 
lithus, the probable microsporophyll of the Cay¬ 
toniales. This, however, can only be superficial, * 
unless our morphological conceptions are at fault, 
for we are attempting to compare a shoot-structure 
(inflorescence) with a leaf-structure (a sporophyll or 
part of one). The resemblance is also strong between 
the individual tuft of microspore-beanng bodies of 
Antholithus and the male flower of Pandanus This 
again can surely have no phylogenetic significance ; 
for there is evidence that the unisexual flowers of the 
Pandanaceas have been derived by reduction from 
hermaphrodite ones. In the male flower of Frey- 
cmetta, a genus belonging to tlus family, a rudimentary 
gynoecium is actually present 

J Parkin. 

Blaithwaite, Wigton, Cumberland, 

January 27 


The Leaping Salmon. 

Dr. David Starr Jordan’s letter in Nature of 
January 16 induces me to send a photograph which 
excels, I think, even that to which he refers. Its 
beauty lies in the fact that the markings on the fish, 


Fig, i. 

its eye, and even its mouth, are clearly visible; in 
all other photographs of leaping salmon which I have 
seen, the fish has been a mere silhouette. 

The photograph was taken at the well-known 
“ Salmon Leap on the River Garry at Struan, 
Perthshire, in August 1924. The fall is some twelve 
feet high, -and it was an evening when the water was 
fairly full and the salmon were particularly lively in 
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their efforts to scale the fall It is possible, by 
scrambling down over the rocks, to get quite close to 
the water, and we were rather wetter than was 
comfortable by the time our exposures—three in all 
—were made. Of these, one showed a small fish, far 
away from the camera, one was utterly blank, and 
the third, here reproduced (Fig i), showed a fish of 
twenty to thirty pounds at a distance of about 
fifteen feet from the camera This particular fish 
failed at this attempt, since it jumped more than high 
enough, but not far enough to reach the unbroken 
water above 

Often an ill-directed jump would result in a fish's 
striking its head against the bare rock with a crack 
which could be heard fifty yards off , it is a marvel to 
me that such a blow does not break the salmon's 
head, but it appears to be without effect, for they 
continue to come up undaunted 

The obtaining of a photograph such as this is 
always the accompaniment of a considerable amount 
of luck, and 1 account myself fortunate m having 
secured this one, which has been admired by many as 
a fine example of its kind 

Harry B. Walker. 

The University, 

Edinburgh, January 23 


Weather Prediction from Observation of Cloudlets. 

Some three years ago I had explained to mo by an 
Irish land official, whose duties are largely carried out 
in the open air in South Kerry, a method of weather 
prediction which is much the same as that described 
in Nature by Sir G Archdall Reid Attention was 
fixed on a small fragment of cloud , if the cloud 
increased in size, ram was to be expected within a 
few hours at most, if the cloud decreased, no rain was 
to be expected for some little time. I have had 
numerous opportunities of testing this method, and 
I do not recall any occasion on which the forecast 
made was not borne out by events 

The occasions on which my tests were made 
were all in unstable weather conditions of the 
kind in which, while hoping for a fair penod, one 
nevertheless takes out a mackintosh to be on the 
safe side These are doubtless the conditions referred 
to by Ur Lockyer when he writes of " doubtful 
afternoons. 1 ’ The clouds observed were never cirro- 
cumuli, but always either small detached fragments 
of cumulus or fracto-stratus, commonly known as 
'* scud/' and at a height of, probably, not more than 
3000 feet It seems scarcely likely that m settled 
fine weather one would think of applying any test for 
imminent ram, but in such an event Capt. Cave's 
criticisms would no doubt be found to be well 
grounded It seems possible that the differences 
between Sir Archdall Reid's and Capt Cave's opinions 
m this matter may be due to Sir Archdall's regarding as 
a general method of prediction one which is applicable 
only in particular conditions, namely, those of showery 
uncertain weather, and, it may be, m particular 
localities ; and also, to some extent, to the lack of 
precise definition of the type of cloud to be observed. 

C, D. Stewart. 

Westwood, Cahirciveen, 

Co. Kerry, January 23 


Polyploidy and Sex Chromosomes* 

Prof. Ruggles Gates introduces hybridity with 
chromosome incompatibility as a possible source of 
polyploid series in plant genera. In my note I 
deliberately refrained from referring to this theo¬ 
retical possibility because neither in intrasectional 
crosses nor in the widest possible intersectional willow 
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crosses known to me does the remotest approach to 
total chromosome incompatibility occur. Further*- 
more, in my opinion, such a state of affairs is not 
likely to arise, or to have arisen, in Salix hybrids. 

Even if it were possible, other complications, which 
Prof. Gates seems to have overlooked, would ensue. 
Consider a cross between two diploid Salix species A 
and B, A supplying the male parent and B the female. 
Let the sex chromosomes 01 the former species be 
designated X and Y and of the latter X' and Y', then, 
so far as the sex chromosomes are concerned, the 
male of A is of composition XY, and the female of 
B of build X'X' It follows, therefore, that the 
hybrid males will have a sex chromosome formula 
of X'Y, and the hybrid females the composition XX'. 
If no reduction division takes place m hybrid sporo- 
genesis, as the hybridity theory of polyploidy de¬ 
mands, the F g generation, although tetraploid, will 
have the formula X'X'XY, and only one sex is 
developed 1 

Prof Gates instances several cases (to which, as a 
result of my own researches, I could add others both 
in animals and plants) in which polyploidy has 
originated in experimental work, but in none of these 
is the real difficulty raised by the failure of the 
duplication of the sex chromosome complement in 
polyploid Salices met By quoting from the work of 
my colleague Dr Blackburn and myself (*' A Pre¬ 
liminary Account of the Chromosomes and Chromo¬ 
some Behaviour in the Sahcaceae," Annals of Botany, 
vol. 38, p 361, 1924) on the cytology of Salix in 
which we found peculiar relationships in respect to 
chromosome .size, and by postulating secondary 
changes, he simply emphasises my original statement 
that, by the discovery of only one pair of hetero¬ 
chromosomes in the males of polyploid willows, the 
origin of polyploidy is thrown open for further 
consideration 

In conclusion, whilst directing attention to the 
innocent-looking remarks on the transformation of 
sex chromosomes into autosomes, I venture to leave 
them, with their far-reaching implications, to provoke 
their own comments 

J. W Hkslop Harrison. 

Zoological Laboratory, 

Armstrong College, 

N ewcastle-upon-T yne. 


Mutant Groups in Nature, Qentlana cam pea iris 
var, alba. 

Prof Julian Huxley (Nature, October 3, 1925, 
p 497) may be glad to know that his example of 
mutant white-flowered Gentiana campeslns has its 
analogue in Zetland. There, on the slopes of White¬ 
ness Voe, is a very large group of white-flowered 
specimens, outnumbering the normal form, and I 
saw several good-sized patches in the remote island 
of Balta. There is also a considerable group on the 
slopes of Ben Lawers and on Glen Lyon. I saw no 
intermediates, although in the Isle of Wight there is 
a large colony of white Onganum and intermediates 
which are also almost certainly crosses of the white 
and normal plants. One might add that I brought 
a single red-nowered Kentranthus ruber to my garden 
about twelve years ago ; seedlings came up and they 
remained constant, but last summer a white-flowered 
plant appeared. However, there seems to be a 
permanence in the white-flowered Gentiana camfiestHa 
and in the albino Geranium RoberHanum which 
continues for many years It was very noticeable 
on one side of the Brazen-face outside Funchal; 
there it evidently seeded down the hill-slope. 

G. Claiudge Drucs. 
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Optical Rotatory Dispersion . 1 

A TRIBUTE TO THE MEMORV OF BIOT (1774-1862). 

By Prof. T. M. Lowry, F.R.S. 


L AST year, m Amsterdam and m Paris, we cele¬ 
brated the jubilee of the foundation in 1874 of 
the science of stereo-chemistry The year before, in 
Pans and in Strasbourg, the centenary of the birth 
in 1823 of Louis Pasteur was commemorated. This 
series of celebrations would be incomplete unless it 
covered also the 150th anniversary of the birth in 
1774 of the French physicist, Jean Baptiste Biot. 
For, apart from Biot's pioneer work on optical rotatory 
power, there could have been no discovery of molecular 
dissymmetry by Pasteur; and, apart from the study of 
molecular dissymmetry, we should have known very 
little of “ chemistry in space/’ 

The Discovery of Rotatory Dispersion. 

One might have supposed that the discovery of 
optical activity would have preceded that of rotatory 
dispersion , that, after the rotation of the plane of 
polarised light had been discovered, further research 
would have shown that this rotation varied with the 
wave-length of the light This, however, is the 
opposite to what uctually happened, for it was the 
colours resulting from the unequal rotation of light of 
different wave-lengths by a plate of quartz that first 
attracted the attention of Ara^o (Mini. Inst , 1811, 
12, 93) and thus led to Biot’s discovery of the laws of 
optical rotation 

In view of the fact that Biot was thus led to a 
knowledge of optical rotatory power through a study 
of the phenomena of rotatory dispersion, it is not 
surprising that he always included measurements of 
dispersion in his work on optically active substances 
The example thus set would probably have been 
followed generally, but for the discovery in 1866 of 
the Bunsen burner. This device, which made it easy 
to produce monochromatic light of one colour, was 
fatal to the study of dispersion, since no other mono¬ 
chromatic light could be produced with equal ease 
The custom therefore arose of measuring the optical 
rotatory power of organic compounds for one wave¬ 
length only; and even physical chemists, seeking to 
discover the influence of solvent, concentration, tem¬ 
perature or chemical constitution on rotatory power, 
were content to work with sodium light only, and thus 
to record a single point on a curve of unknown form. 
Biot, however, always recognised the supreme im¬ 
portance of dispersion in his studies of optical rotatory 
power, and this fact alone brings his work into closer 
relation with the researches of the twentieth century 
than with those of the nineteenth. 

The Law or Inverse Squares. 

In his first memoir (Mint. Inst., 181 a, 1, 1-372) 
Biot only recorded the fact that the rotations pro¬ 
duced by a plate of quartz decreased progressively 
with change of colour from violet to red (pp. 256-257). 
In his second memoir {Mint. Acad . Set., 1817, 2, 
41-136), however, he undertook a more exact “ Re- 

* hltt a tectum delivered before the SocttU de Chimie Physique, in 
tt^Decemlpr 9,19*3* 
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cherche de la loi des rotations des differens rayons 
simples dans le cristal de roche,” and as a result he 
was able to announce immediately his well-known Law 
of Inverse Squares, a = &/A 2 . For this law Biot was 
able to claim that 41 si clle n’est pas la loi de la nature 
elle en approche du moins assez pour pouvoir lui etre< 
substitute dans toutes les observations ” (p 85) It 
is noteworthy that Biot arrived at this important law 
in spite of the fact that he had no source of mono¬ 
chromatic light, and that his only wave-lengths were 
Newton’s values for the boundaries of the different 
colours 

Special interest attaches to the graphical method 
which Biot used in order to express his Law of Inverse 
Squares. For this purpose Biot plotted along a hori¬ 
zontal axis the square of the wave-length of the light, 
and in a vertical direction the thickness of the plates 
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Fig. i.—B iot’s linear diagram 'This diagram, in which the reciprocal of 
the rotatory power of quartr is plotted again*! the square of the wave¬ 
length o f the light, 1* of the same type as those now used in the graphical 
method of testing for “himple rotatory dispersion, 

of quartz required to produce rotations of 180 0 , 360°, 
540®, etc., in light of a given colour. The law of 
inverse squares was verified (1) by a linear relation 
between i/« and A 2 , (n) by noticing that the line passed 
through the origin, t.e. that on extrapolation to 
A 3 = o, i/ft became o also, and a became infinite. 

Having established the law of inverse squares for 
quartz, Biot at once proceeded to apply it to those 
liquids in which he had just discovered the existence 
of optical rotatory power, and m particular to oil of 
turpentine (pp. 91-103), and to an aqueous solution of 
cane-sugar (pp. 103-114). The method adopted was 
to balance the rotation of the liquid against that of 
quartz plates selected so as to produce an equal and 
opposite rotation in the light transmitted through a 
piece of deep red glass. In each cose the compensa¬ 
tion appeared to be exact, proving that the law of 
inverse squares applied just as well to the liquid as to 
the rock crystal. Some years later, however, when 
trying to compensate levorotatory turpentine against 
a dextrorotatory oil of lemon, either in separate tubes 
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tartaric add* The memoir also contains a clear pre¬ 
diction of the existence of a second form of anomaly, 


or mixed, Biot observed " une compensation tris 
approchfie, mais non pas complete, ni surtout generate 
pour tous les rayons *’ (Comptes rendus , 1836, 2, pp. 
542 and 543). A very exact compensation was ob¬ 
tained when cane-sugar and invert-sugar were balanced 
against one another (Ann Chitn . Phys 1844, 10, 35), 
but the experiments with turpentine and oil of lemon 
proved dearly that the law of inverse squares was not 
exactly and universally true 

What then must be done in order to find the exact 
law of rotatory dispersion ? Biot had the key in his 
own hands, and could have solved the problem with 
certainty if the experimental methods then available 
had provided data of sufficient exactness for a rigid 
test of the law Thus, it is only necessary to plot i/u 
against A a for a series of optically-active compounds, 
in order to discover that there is often an exact linear 
relationship between these two quantities. The 
straight line does not pass, however, through the 
origin at A 2 *=o, but intersects the axis of zero rotation 
at a finite distance from the origin, eg at a point 
given by A 2 « A 0 2 The true law of rotatory dispersion 
is therefore not uW*/A a , but a = £/(A a - A 0 2 ) 

It is a remarkable fact that, although Biot dis¬ 
covered the law of inverse squares in 1818, and dis¬ 
covered the errors in the law in 1836, it was not until 
about 1898 that Drude, as a result of a long theo¬ 
retical inquiry, first enunciated the true law of rotatory 

k 

dispersion in the general form a ~ 2 ; and even 

then several years elapsed before it was first shown, in 
1913, that the general equation (which Drude had 
applied only in the case of quartz) could be used in its 
simplest possible form in order to express the rotatory 
dispersion of a large range of simple organic compounds 
(Lowry and Dickson, Journ Chem Soc , 1913, 103, 
1067). If later workers had possessed Biot’s peculiar 
mathematical genius, as well as his experimental skill, 
this law would surely have been discovered and verified 
nearly half a century earlier. 

The Discovery oe Anomalous Rotatory 
Dispersion 

The first reference to the optical rotatory power of 
tartaric acid is contained in a “ M^moire sur la polarisa¬ 
tion circulate et sur ses applications h la chimie 
organique” (M&m. Acad,, 1835, 13, 39-175) At the 
conclusion of a list of optically-active oils and syrups, 
it is recorded that a certain solution of tartaric acid 
gave a rotation of +8-5° for white light, and that the 
rotation was “ plus forte sur les rayons les moins 
rdfrangibles ” The memoir itself, which records in a 
“ note additionnelle ” the important discovery of the 
inversion of cane-sugar (pp. 174-17 5),, does not appear 
to contain any reference to this entry in the table; 
but three years later, Biot presented to the Academy a 
long memoir (Mim. Acad, Set,, 1838, 15, 93-279) de¬ 
voted entirely to the study of the rotatory power 
of tartaric and under different conditions. In this 
memoir, stress was laid on the fact that tartaric acid 
was almost unique m its failure to obey the law of 
inverse squares. The existence of a maximum rotatory 
power for green light was indicated in a table (p. 236), 
which shows the rotation for light of different colours 
of a solution containing 34*27 per cent, by weight of 
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namely, a reversal of sign , as indicated by the fact that 
the limiting values for o per cent, of water were 
negative for low temperatures and for short wave¬ 
lengths. This prediction was fulfilled when Biot, in 
1850, found a negative rotation in the cold, glassy, 
anhydrous acid (Ann. Chtm . Phys., 1850, a8, 353). 
The more elaborate work of Bruhat (Trans. Faraday 
Soc., 1914, 10, 89) has shown that, under these con¬ 
ditions, negative rotations are observed at 15° C. for 
all wave-lengths Jess than 5600 A.U. Negative rota¬ 
tions have also been observed repeatedly in subsequent 
years, especially in concentrated solutions, and for 
light of short wave-length (sec especially Lowry and 
Austin, Phtl Trans , 1921, A, 222, p. 280). 

Simple and Complex Dispersion. 

Biot divided optically-active substances into two 
classes . (i) those which obeyed, at least approxi¬ 
mately, the Law of Inverse Squares, (ii) those which 
made no pretence of obeying it. In the latter class he 
included tartaric acid, whilst its salts were included in 
the former class 

These two classes are now generally described as 
showing normal and anomalous rotatory dispersion 
respectively. The distinction between them depends 
on whether the dispersion-curvc remains on the same 
side of the axis throughout the region of transparency 
(so that a, dnjdX, and dta/dk 2 are of constant sign), in 
which case the rotatory dispersion is normal, or 
whether it cuts the axis of zero rotation in the region 
of transparency, in which case the dispersion is 
anomalous. In the latter case the dispersion-curve 
exhibits all the well-known anomalies, e.g an inflexion, 
maximum and reversal of sign , but, as these become 
less marked, they vanish successively into the infra-red 
region, where we have no means of following them ex¬ 
perimentally It is therefore impossible in many cases 
to decide whether a dispersion is really normal, ox 
whether the dispersion-curve may be expected to cut 
the axis at some wave-length beyond the limit within 
which visual readings can now be made. 

In my own work I have adopted Biot’s original 
classification, with one essential modification, namely, 
that I have substituted the equation a = fc/(A®- A 0 *) for 
Biot’s Law u«fc/A a . Substances of which the rotatory 
power can be expressed by the equation a*£/(A 4 - A 0 *) 
are said to show simple rotatory dispersion fLowry 
and Dickson, Trans . Faraday Soc., 1914, 10, 961; 
Lowry and Richards, Joum. Chem . Soc,, 1924, 125, 
2511), whilst substances which do not obey the 
law of simple rotatory dispersion arc said to exhibit 
complex rotatory dispersion. The difference between 
a simple and complex dispersion is seen most 
clearly in the ultra-violet region, where the course of 
the dispersion can be followed right up to the limit 
of transparency of the medium, within which alone 
the dispersion equations are valid. I therefore prefer to 
retain, in this modified form, Biot’s original method of 
classifying rotatory dispersions, according as they do 
or do not obey a certain law, rather than to be guided 
exclusively by the presence or absence in the visible 
spectrum of gross anomalies, such as an inflexion, 
maximum or reversal of s%n. 
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Although only a small correction is needed in order 
thus to convert Biot’s law into the Law of Simple 
Rotatory Dispersion, this correction is of great im¬ 
portance, since if all optically-active substances obeyed 
the Law of Inverse Squares, all rotatory dispersions 
would be normal, and all would be identical with one 
another, e.g. 04358^5461-(5461 ) 2 /( 435 8 ) 2aa! 11 5 2 - The 
superposition of two normal dispersions, even if of 
opposite signs, would then always give rise to a 
normal dispersion of the same magnitude, and no form 
of anomalous rotatory dispersion could be developed 
by this process. 

The Origin of Anomalous Rotatory Dispersion. 

(a) Anomalous Rotatory Dispersion produced by 
Optical Superposition. —The secret of the origin of 
anomalous rotatory dispersion was disclosed by Biot 
in 1836, when he showed that anomalous rotatory 
dispersion can he produced in transparent media by the 
superposition of two normal rotations of opposite sign 
and of unequal dispersion. This superposition may 
be entirely optical, i.e . two independent columns of 
liquid may be balanced against one another by inserting 
them end to end in the same polarimeter; or the 
liquids may be mixed in the same tube. Both methods 
were used by Biot in compensating laevorotatory tur¬ 
pentine against dextrorotatory oil of lemon, in the ex¬ 
periments already described ( Compt rend , 1836, 2, 543)- 

These two cases are easily understood, since the 
existence of two independent partial rotations of 
opposite sign can be demonstrated quite conclusively. 
Much more complicated are those cases m which a 
single optically-active compound, such as tartaric acid 
or a'-bromocamphor, gives rise to anomalous dis¬ 
persion, since in these cases it is impossible to isolate 
from the medium a dextrorotatory and a lsevorotatory 
component. Here again, however, a correct lead was 
given by Biot when he desenbed his researches Qn the 
rotatory power of tartaric acid, under the title 
“ M6moire sur plusieurs points fondamentaux de 
m6canique ehimique,” since he evidently regarded 
the problem as fundamentally chemical and not merely 
physical in character. 

(b) Origin of Anomalous Rotatory Dispersion in 
Tartaric Acid. —Biot’s view that the changes of 
rotatory power which tartaric acid undergoes under 
the influence of bases, of boric acid, of water and of 
alcohol, .are chemical in origin, was developed in a 
more concrete form by Amdtsen, who spent the summer 
of 1858 in working on rotatory polarisation in the 
laboratory of M. Verdet at the £cole Normale 
Supferieure. 

To Amdtsen’s view, that the anomalous rotatory 
dispersion of tartaric acid is due to the superposition of 
the opposite rotations of two interconvertible forms of 
tire acid, I have given consistent support. In addition 
to making a careful study, during a period of more 
than twenty-five years, of the conditions under which a 
reversible isomenc change can take place in solution, 
I have proved (Lowry and Cutter, Joum. Chem. Sac., 
1925, wi, 532) that the anomalous rotatory dispersion 
at ao c C. of pure recrystallised ethyl tartrate can be 
expressed with perfect accuracy as the sum of two 
simple partial rotations? by means of the equation 

^ [<tl «ao-oo5/(X* - 0*03) - so-678/(A* - 0-056). 
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This dispersion is anomalous, and a simple calculation 
serves to locate the inflexion at 6950 A U., the 
maximum at 5630 A.U., and the reversal of sign at 
4245 A.U. In the same way the rotatory power of a 
50 per cent, solution of tartaric acid in water at 20° C. 
can be expressed (Lowry and Austin, Phil. Trans ., 
1922, A, 222, p. 293) by the equation 


[a] -17'485/(A a - 0*03) - i2*o8o/(A a - 0-074). 


This dispersion is anomalous, like that of the ester, and 
calculation shows (in agreement with direct experiment)' 
that the inflexion occurs at 6376 A.U., the maximum at 
5373 A U , and the reversal of sign at 4140 A.U. 

The latter equation is of interest because Long- 
chambon (Compt rend , 1924, 178, 951; Bull. Soc.fr. 
Mtn. } 1922, 45, 161) has proved that solid tartaric acid 
is lrcvorotatory and has a “ normal ” dispersion. 
Moreover, it gives a dispersion-ratio «4358/a578o»»2'i4, 
which agrees closely with the ratio 2 2 deduced for the 
negative partial rotation in the above equation (Lowry 
and Austin, Nature, Sept 20, 1924, 114, 430) There 
can, therefore, be little doubt that this negative partial 
rotation is due to the persistence in the solutions, as 
Biot postulated, of unchanged molecules of the solid 
acid, which Longchambon describes as u-tartaric acid. 
Conversely, the positive partial rotation in our 
equation can be attributed to the presence of the 
/i-tartaric acid, which Longchambon supposes to be 
formed by a reversible chemical change from the a-acid, 
just as Biot postulated ninety years ago. 

This view of the origin of the anomalous rotatory 
dispersion of tartaric acid is confirmed by the fact that 
it is possible to prepare dextrorotatory and laevo- 
rotatory derivatives of tartaric acid, the rotator}" 
dispersions of which are not merely normal but simple , 
like the two partial rotations of the above equations. 
Thus the rotatory power of methylene-tartaric acid , 


CH 


yCl . OH . CO a H 
*\).CI 1 .C 0 4 II 


(Austin and Carpenter, Joum. Chem. Soi , 1924, 125, 
1939), can be expressed by the equation 

[«1“ -24*627/(A a -0*0446), 
whilst the rotatory power of dimethylene tartrate , 


CH*— 0 . CH. CO —0 CH a ~ 0 v X 0 —O 

| I i or | >CH-CH< | 

0—co. ch . 0—ch 8 0—ccx x>— ch 8 


can be expressed (ibid. p. 1945) by the equation 
[«]- +34‘i68/(A a - 0-03132). 

There can be little doubt that the lsevorotatory com¬ 
pound is a derivative of pure a-tartaric acid, whilst 
the dextrorotatory compound is a derivative of pure 
/ 3 -tartaric acid This conclusion is confirmed by the 
fact that, although the dispersion constants are not 
identical with those of the two partial rotations in the 
above equations (which are themselves variable from 
compound to compound), the dextrorotatory com¬ 
pound has a smaller dispersion constant than the 
lsevorotatory compound, 

Exceptional inteiest attaches to the acetyl- 
derivatives. In this case, Austin and Park have shown 
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( Jmm. Chem. Soc., 1925, 127, 1926) that the rotatory' 
power in dry acetone of diacctyl-tartanc acid, 
CHg.CO.O.CH.CO.OH 

CH„. CO . O . (^H. CO. Oil 
can be expressed by the equation 

* [<*]“ —6 5°8/(A»-00833). 

In the same way the rotatory power in dry acetone of 
diacetyl-tartaric anhydride 


cir 3 . co. o. ch.cc> 

1 

CH..CO O.CIT.CO' 


\ 


0 


can be expressed by the equation 

[«]=« f x 8 ‘ tf 4 /( k 2 -~ 0-0507). 

In this case again, therefore, the rotatory dispersion of 
the two derivatives is simple, and the dextrorotatory 
compound has the smaller dispersion constant In 



Fir. 7 — Mutarotaiion and routoiv dispcision of diacotyl-tartaric anhydride 
m v*et acetone -it 30® C 
I, lnitinl roUiU'TV* Simple (riextro). 

II. After 38$ hours. \ 

IU After 45 hours I 
1 V. After 49 hours > 

V After 51 hours | 

VI. After S3 hours J 

VII, After 6i^ hours ( omplex but normal (laevo) 

VIII Final rouuot)*. Simp'e (Isevn) 


Complex and anomalous 
(with reversal of sign) 


wet acetone, however, the anhydride is not stable, and 
is gradually hydrolysed to diacetyl-tartanc acid Since 
the rotations of the two compounds are opposite in 
sign, and their dispersion constants are of unequal 
magnitude, all the conditions necessary to produce 
anomalous dispersion are present in the solution. 
Thus, a freshly prepared solution of the anhydride, 
which gave a simple dextrorotation, soon showed a 
complex and anomalous dispersion, owing to the 
development in the free acid of a negative partial 
rotation with a high dispersion coefficient. This com¬ 
plex and anomalous dispersion was transformed in 
turn into a complex and normal dispersion , when the 
negative term had become predominant over the 


NO. 2938, VOL. 117] 


*[^EBRUARY 20, 1926 , 

..i ■ .. . . . . . . 

whole range of wave-lengths ; and finally, When hydro¬ 
lysis was complete, the solution showed only the simple 
Immolation of the free acid (Austin and Park, loc. cit.). 
This case is of special importance, since it provides a 
working model of the mechanism postulated by Biot, 
by Arndtscn, and more recently by Longchambon, in 
order to account for the development of anomalous 
rotatory dispersion in solutions of the free acid. 

The ease of transformation of u into a ^ jd tartaric 
acid suggests that the difference between the two com¬ 
pounds involves a rearrangement of structure which 
is even less drastic than a keto-enolic change. I 
therefore formed the opinion some years ago that the 
difference between the two forms of the acid might 
depend merely on an arrest, in two favoured positions, 
of the free rotation of the molecule about the single 
bond between the two central carbon atoms. The 
clear recognition of the bivalency of hydrogen (Lewis, 

“ Valence/' 1923, p. 109 ; Lowry and Burgess, Journ. 
Chem Soc,, 1923, 123, p 2111 ; Lowry, “ Nouveaux 
aspects de la th6orie do la valence,” Bull. Soc. Chun., 

1924, p. 9) has, however, made it possible to assign to 
tartaric acid alternative formulce I and II (Lowry 
and Austin, Nature, 1924,114, p 431) which appear to 
fulfil all the essential conditions required for a graphical 
representation of the u- and /Martaric acid of Long¬ 
chambon. There is, however, not enough evidence 
available to show which of these formula* should be 
assigned to a-tartarie acid and which to /^-tartaric acid. 

1. OR 

oA?Ah 

L 

(c) Origin of the Quasi-anomalous Rotatory Dis¬ 
persion of Camphor. —Although the rotatory dispersion 
of camphor is normal, it depends on the superposition 
of two partial rotations of opposite sign, and is therefore 
quast-anomalous (Lowry and Cutter, Journ Chem Soc., 

1925, 127, p. 608) What, then, is the origin of these 
two opposite partial rotations ? Tschugaeff has shown 
that anomalous rotatory dispersion can be produced 
by superposing the opposite partied rotations of two 
radicals in the same molecule, as in /-menthyl 
d-eamphorsulphonate {Trans. Faraday Soc,, 1910, 10, 
73). I have adopted this view in the case of camphor, 
with a novel assumption as to the nature of the asym¬ 
metric radicals. Thus I suppose that the high- 
frequency negative partial rotation of camphor is 
associated with the two saturated quadrivalent 
asymmetric carbon atoms. On the other hand, it 
is clear that the positive partial rotation, which i5 
controlled by a dispersion constant corresponding 
approximately with the wave-length of the ketonic 
absorption-band (Lowry and Cutter, Journ. Chem , 
Soc., 1925, 127, far), is in some way linked up with 
the double bond of the >C 0 group. I have therefore 
suggested (Lowry and Walker, Nature, April 19,1934, 
H3, 565) that although a carbonyl radical in a sym¬ 
metrical molecule possesses a plane of symmetry, this 
is no longer true in an unsymmetrical molecule. , As 
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evidence of this absence of symmetry, I have adduced 
the fact that camphor gives unequal yields of bomeol 
and isobomeol on reduction, proving that the two links 
of the double bond are of unequal strength. It is, 
therefore, a mere unjustified analogy which has led to 
the assumption that the carbonyl-group of camphor is 
a symmetrical radical, and no further evidence is 
required to justify the view that the carbon atom of 
the ketonic group is in fact an asymmetric carbon 
atom, i.e. that it possesses an induced asymmetry , 
in view of the influence upon it of the fixed asymmetry 
of two of the saturated quadnvalent carbon atoms. 
This property of induced asymmetry appears to be 


very frequent in unsaturated optically-active com¬ 
pounds, and can be used in order to account for the 
presence of low-frequency partial rotations in many 
compounds in which the unsaturated group is not too 
far removed from the fixed asymmetric centres. 

In this address I have presented an intimate mixture 
of Biot's researches with those of my colleagues of the 
present day. The fact that so intimate a blertd is 
possible is in itself a tribute to the genius of Biot, whose 
work, although carried out with the mechanical equip¬ 
ment of the nineteenth century, was always conceived 
in the spirit of the twentieth century. 


The American Bison: A Questionable Experiment. 

By l)r James Rhchik 


T HIRTY - EIGHT years ago the sum total of 
American bison had been reduced from the 
millions of a ientury earlier to a number estimated by 
Hornaday at 1091, and there was a prospect that the 
species might become extinct. The situation was 
saved by the action of the Governments of the United 
States and of Canada, each of which placed remnants 
of the dwindling herds under protection in large 
reserved areas The rapidity with which the protected 
animals recuperated is well illustrated by the history 
of the Canadian herd In 1907 the Dominion Govern¬ 
ment, acting through the Department of the Interior, 
purchased the 709 members of the herd owned by 
Michael Pablo of Montana, which can be traced back 
to 4 wild calves captured by an Indian in 1873 By 
1909 the Pablo herd had been set at large in the 
Buffalo National Park at Wainwnght, an area 15 miles 
long and 13 miles wide, and in 1925 this herd was 
found to number approximately 12,000 head, the 
increase in sixteen years being about 11,300 The 
future of the species in Canada, therefore, seems to be 
assured. So far, the success of the experiment of 
protection has been all that could be desired. 

A new difficulty now faced the authorities in Canada 
The area of close on 200 square miles set aside for the 
original herd was insufficient to support the new 
numbers, and some method oi reducing the numbers 
and of disposing of the annual increase had to be 
devised. Some 2000 have been slaughtered for food 
and robes, some have been transferred to other parks, 
including a pair sent to the Scottish Zoological Park in 
Edinburgh, and more than 1600 have been transported 
northward for 700 miles to Wood Buffalo Park in the 
North-West Territories. The Wainwright stock now 
reduced to about 8000, or about one to 16 acres, must 
be still near the food limit of the area (10 acres to one 
sheep is a rough guide to the food capacity of Scottish 
mountain pastures), but arrangements arc being made 
for the disposal Of the annual increase, which in the 
full herd amounted to 1500 individuals a year. It is, 
however, to the transference of large numbers to 
Wood Buffalo Park that attention is here particularly 
directed. 

The Department of the Interior is to be congratu¬ 
lated on the success of the work of transference; 
for, by means of specially designed cars and barges, 
1634 bison were moved by rail and water for 700 
mutt* with only 8 casualties. But the transference 
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gives rise to some doubt from the scientific point of 
view 

In Wood Buffalo Park there existed the only herd 
of wild bison which has survived, and these, the 
“ wood huffalo,” have been separated from the 
u plains buffalo ” of the reserves as a distinct race, 
Bison bison athabascce , characterised by its larger size, 
darker colour, more dense and silky hair, and larger and 
more incurved horns Whether these characters are 
due to innate variation emphasised by segregation, or 
are simply the evidences of the effect of a different 
environment, is not known At any rate, this race has 
now little likelihood of survival as a pure strain, for 
amongst its members, which probably do not exceed 
1500 in number, have been deposited 1600 individuals 
of the contradistinrtive race of the plains ; and the 
wardens report that “ the plains and the wood buffalo 
are mingling freely and that there is every prospect of 
the complete amalgamation of the two herds.’’ 

From the scientific point of view the opportunity of 
making an interesting experiment has been missed. 
Had the surplus plains buffaloes been deposited in an 
area similar in latitude, vegetation and climate to 
Wood Buffalo Park, but isolated from it, instead of in 
the Park itself, the wood huffalo race would have 
remained uncontaminated, and time would have shown 
whether in the new environment the plains buffalo 
would have assumed the distinctive characters of the 
wood buffalo. Had it turned out that these characters 
were wholly environmental, as they may well be, an 
interesting biological correlation would have been 
proved, and no objection could then have been taken to 
fortifying the wood buffalo herd by the addition of 
plains individuals 

In the meantime two suggestions may be made 
First, in view of the possible swamping and disappear¬ 
ance of the distinctive wood buffalo as the result of 
crossing, it should be assured that several pure-bred 
typical specimens of that race find a place in one or 
more of the Dominion or other great museums. 
Secondly, if it be possible, the next batch of surplus 
plains buffaloes to be transferred from Wainwnght 
should be placed m a northern area other than Wood 
Buffalo Park, with the view of establishing a new and 
independent herd in which the influence of climate 
mighty be watched. The result would finally condemn 
or vindicate the 1925 experiment of commingling the 
two racial forms. 
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Mr. B. N. Peach, F.R.S, 

^HE death of Benjamin Neeve Peach on January 29 
has removed one of the most conspicuous figures 
from the Scottish geological world. Bom in 1842, he 
had retired from the Geological Survey of Scotland m 
1905, but advancing years and recurrent attacks of 
rheumatic gout did not prevent him from taking a keen 
interebt in every kind of investigation and discovery 
in the fields of research which he had cultivated. 

Peach was born in Gorran, Cornwall, and his father, 
Charles W. Peach, was a notable man, who, although a 
Customs officer of comparatively humble station, had 
trained himself in geology and biology until he was 
well known for his original contributions to natural 
science He was the friend of Sir Roderick Murchison, 
Hugh Miller, Robert Hick, and many other eminent 
scientific workers The boy attended school at 
Peterhead and Wick (Caithness) and passed on to the 
Royal School of Mines (London), where he studied 
under Huxley, Ramsay, and many of the first teachers 
and investigators of the time. Benjamin Peach 
entered the Geological Survey m due course, and after 
a short period of work in London with Salter, the 
palaeontologist, started field work on the Scottish 
staff. His colleagues included such men as Archibald 
Geikie, James Geikie, John Young, and at a later date, 
W Gunn and John Horne, men of brilliant ability who 
were destined to make their department famous by 
their researches. At their head were two great 
geologists, Sir Roderick Murchison and Sir Andrew 
Ramsay. Each of the group had his individual merits 
and claims, but Peach m some ways was the most 
brilliant of them all. 

The love of biology, which Peach probably acquired 
r from his father, was one of his principal interests. For 
many years he acted as palaeontologist to the Geological 
Survey of Scotland and did a vast amount of routine 
work His special field, however, was the fossil 
Crustacea, and on these he has left some short mono¬ 
graphs and papers. He ascribed his interest in this 
group to the teaching of Huxley, and by his high 
artistic skill he was able to furnish all the drawings 
required to illustrate the memoirs. 

It was as a field geologist, however, that Peach 
especially shone His experience was vast, for there 
was scarcely a parish in Scotland in which he had not 
worked or visited at some period. His early work was 
in the Scottish Midland valley, where a great variety 
of rocks, sedimentary and igneous, lay open to his 
scrutiny, and the glacial and alluvial deposits were of 
great diversity and presented many problems then 
awaiting solution. In course of tune he began work in 
the Highlands and was one of the leaders of that band 
who settled the obscure questions involved in the great 
thrust zones of the north-west. From there his work 
spread over many parts of that delightful but puzzling 
Country. When LapworthJ^discoveries in the Scottish 
Silurian rocks necessitatedrevision of the published 
maps, Peach and Horne undertook the work and 
carried it to completion with triumphant success. 

Peach’s wide experience of field work, however, was 
only one of the factors that contributed to his pre¬ 
eminence. Peach had in especial degree the gifts that 
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make a great field geologist. With great physical 
strength and activity, he combined a restless passion 
for investigation that left no stone unturned that 
seemed likely to conceal some evidence. He had the 
most wonderful ingenuity and an imagination that 
amounted almost to inspiration. In difficult ground 
where the evidence was scanty and obscure, he tried 
every possible hypothesis and his judgment was seldom 
at fault. With these he had the rarest faculty of all, 
that of seeing in three dimensions, and in all sectional 
planes, the structural anatomy of the country he was 
mapping ; so that each bit of evidence was fitted 
immediately into its place No other geologist of his 
time had this faculty in the same measure except 
Charles Lapworth of Birmingham. 

To his great gifts as a geologist were added the most 
charming personality and a striking physique. To his 
last days Peach had the boisterous spirits of a schoolboy, 
Full of humour and endowed with innumerable good 
stones, which he retailed in broad Scotch, he was a 
centre of attraction in every social gathering His 
influence on young men was remarkable, and probably 
the greatest service he did to science was the training 
he gave to successive generations of young geologists^ 
partly by precept (of which he was very lavish) but 
principally by example and by lessons in the field To 
accompany Peach for a few weeks m the field (in the 
Highlands especially) was a liberal education for a 
young geologist; and by lus rich store of ^recollected 
facts, his penetrating acuteness in observation, his 
rapid and logical deductions, and the lightning-like 
rapidity with which he read the riddles of geological 
structure, he inspired his assistants with a love of the 
work and a knowledge of the best and most rapid 
methods of getting accurate results. It was not easy 
going, for Peach made each field day an arduous task, 
both physical and mental, but the reward was certain. 

In the study and the office Peach was a different man. 
His knowledge of geological cartography was profound, 
and his drawings, sketches, sections and maps were 
never at fault and were often of the greatest merit. 
As a writer, however, he was less successful. He hated 
the slow labour of the pen. Although fluent of speech* 
he was a slow and involved writer, and only by patient 
effort could he express his thoughts in clear sequence 
and exposition. Fortunately, however, his defects 
were more than compensated by the great literary 
skill of his friend and colleague Dr. John Horne, who 
formed with Peach a partnership that produced many 
geological monographs now known as classics m every 
country where geology is studied. Ably supported by 
their colleagues, these two geologists achieved magnifi¬ 
cent results in many fields of geological work. Their 
faculties blended so perfectly that each produced his 
best in their joint enterprises, and they have dominated 
the progress of Scottish geology for the last forty years. 

The list of geological papers, monographs, and 
memoirs to which Peach contributed is a very long one, 
but they mark only a portion of his activities. His 
published maps and the manuscript maps that show 
his field results are to the initiated even more instructive; 
Such work, for example, as his survey of parts of 
Assynt, of Arthur’s Seat, and of the graptolitc atones of 
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the south of Scotland, indicates the hand of the master. 
For many years he gave devoted service to the geological 
mapping of Scotland, and so long as men take interest 
in Scottish geology his memory will endure 

J S F. 

Dr. W. E. Hoyle. 

The death of William Evans Hoyle, D Sc. (Oxon ), 
on February 7, at Porthcawl, has removed from this 
world one who, to the deep regret of his many fnends, 
had for the last year or two been compelled by ill- 
health to withdraw entirely from that active partici¬ 
pation in their pursuits to which for half a century 
they had been accustomed. 

Born at Manchester, m 1855, Hoyle was by cir¬ 
cumstances inclined to the profession of his father, 
William Jennings Hoyle, an engineer connected with 
both Whitworth's and Armstrong's But his edui ation 
at Owens College and afterwards at Oxford, which he 
entered as an exhibitioner in natural science at Exeter 
College, being elected later a junior student of Christ 
Church, turned his thoughts to the mechanism of the 
animal body, and this attraction was intensified by 
the influence of the great teacher, Rolleston. Thus it 
was that, after taking a first class in natural science, and 
qualifying at St. Bartholomew’s Hospital for M.R.C S , 
Hoyle was glad to become demonstrator in anatomy at 
Owens College and, not long after, to migrate to 
Edinburgh as a naturalist on the editorial staff of the 
Challenger Expedition. This division of interests bore 
at first similarly divided fruit: the year 1883 saw 
papers by him on primary epithelioma of the lung and 
on a new species of Octopus, while 1886 produced his 
translation of Leuckart's “ Parasites of Man ” as well 
as his report on the Cephalopoda collected by the 
Challenger, After this it was the cephalopods that 
conquered ; on that fascinating group Hoyle produced 
a series of reports and papers, including reports on the 
cephalopods collected by Herdman at Ceylon (1904), 
by Stanley Gardiner at the Maldives and Laccadives 
(1905), by the National Antarctic Expedition (1907), 
and the Scottish National Antarctic Expedition (19x2). 
Valuable and thorough though they were, these works 
did not introduce any startling changes in our con¬ 
ception of the group; apart from the systematic 
aspect, the chief study to which they led was that of 
phosphorescence in the cephalopods and other animals 
of the deep sea. Hoyle’s knowledge of recent cephalo¬ 
pods was summarised in his presidential address to 
Section D of the British Association at Leicester (1907). 

Meanwhile his systematic work and his training in 
the Challenger Office had qualified Hoyle to act as 
curator of a large collection. A chance arose for 
transferring him to the Zoological Department of the 
British Museum, but failed owing to the opposition of 
the staff, which did not like to see promotion checked 
by the appointment of senior men from outside. There 
was, I know well, no objection on personal grounds. 
The result, whether gain or loss to the British Museum, 
was a gain to Hoyle's own development and to the 
museum world. What London rejected, Manchester 
seised; floyie was made curator of the Manchester 
Museum, at Owens College, and, under the guidance of 
Sir William Boyd Dawkins, entered on his career as a 
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great museum curator and administrator. He studied 
his new profession, as all museum-men should do, from 
every side. Methods of exhibition, of conservation, 
of storage and arrangement, of registration, and of 
card-indexing, all benefited from his active mind He 
even trespassed on the field of the librarian, and was, I 
believe, the first in England to apply the Dewey 
decimal system, which he used in his catalogues of the 
libraries at the museum and the Conchological Society 
All the results of his museum experience were com¬ 
municated by him to the Museums Association, of 
which he was an original member, becoming its president 
in 1906. At the yearly gatherings of that body, as m 
all meetings of zoologists, his sagacity and his humour 
were alike welcome 

When, in 1909, a National Museum was to be estab¬ 
lished for Wales, the governors took the unprece¬ 
dentedly wise step of first getting a director. Hoyle 
was their choice, a fact which he jestingly ascribed less 
to his own merits than to his name “ Evans.” On his 
own suggestion, he was at once sent abroad to complete 
his already extensive knowledge of the great museums. 
The plans were drawn to his specification and emended 
after criticism by himself and an independent expert 
To the wisdom of the governors in trusting to Hoyle's 
initiative and direction is due the high position of that 
Museum to-day We all regretted that he should 
have had to retire before receiving public acknowledg¬ 
ment of his great services 

F. A Bathfr. 


We regret to announce the following deaths • 

Prof D S Capper, from 1902 until 1921 professor 
of engineering at King's College, London, on February 

12, aged sixty-one years 

Prof W O Crosby, emeritus professor of geology 
in the Massachusetts Institute of Technology, known 
for his work on ore deposits and on the geology of 
the Boston Basin, Alaska, and the Rocky Mountains, 
on December 31, aged seventy-five years 

Prof. F Y Edgeworth, fellow of All Souls College 
and emeritus professor of political economy m the 
University of Oxford, president m 1912-14 of the 
Royal Statistical Society, and joint editor for many 
years of the Economic Journal , the organ of the 
Royal Economic Society, on February 13, aged 
eighty-one years 

Dr, Ernst Ehlers, professor of zoology since 1874 
in the LTniversily of Gottingen, on December 31, aged 
ninety years 

Dr Sigmund Exner, emeritus professor of physiology 
in the University of Vienna, and a member of the 
Vienna Academy of Sciences, on February 6, aged 
eighty years. 

Prof J F Gemmill, F.R S , professor of natural 
history, University College, Dundee (University of 
St. Andrews), and first president of the parent 
society of the Scottish Marine Biological Association, 
on February 10 

Sir John Burchmore Harrison, Director of the 
Department of Science and Agriculture, in British 
Guiana, the author of numerous papers on the 
chemistry of tropical products, on February 8, 
aged sixty-nine years. 

Sir George Holmes, K.C.B., K.C.V.O., honorary 
member and for more than twenty years secretary 
of the Institution of Naval Architects, on February 

13, aged seventy-seven years. 
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News and Views. 


An interesting address, which we hope to publish 
next week, upon Prof. Einstein's researches on 
relativity and the theory of gravitation, was delivered 
at the annual general meeting of the Royal Astro¬ 
nomical Society on February 12, by the president, 
Dr J H. Jeans The gold medal of the Society, which 
was awarded by the Council to Prof. Einstein, was 
handed to the foreign secretary, Prof H. H. Turner, for 
transmission to him ; and with it, remarked Dr. Jeans, 
went " the most cordial wish of the whole Society that 
the future may bring with it health, vigour and further 
scientific triumphs of the kind that have already made 
him one of the outstanding figures of modern science, 
and I think we may anticipate the verdict of posterity 
and add, one of the outstanding figures also in the 
history of human thought " The following translation 
of a letter from Prof. Emstem, acknowledging the 
award of the medal, was read to the meeting : "He 
who discovers a line of thought winch permits us to 
penetrate even a little deeper into the eternal mystery 
of Nature, is greatly privileged He who, in addition, 
is encouraged bv recognition, sympathy and help from 
the best minds of his time, experiences more happiness 
than any one can realise In this spirit I thank you 
from the bottom of my heart for the great honour 
of which you have found me worthy I should have 
wished to come to you in person to receive the gold 
medal, but unfortunately it is impossible for me to 
do so " 

It is announced by the Foreign Office that Dr 
Hu Shih, I)r V K Ting, and Dr. C. C Wang have 
accepted the invitation of Sir Austen Chamberlain to 
serve as Chinese members of the committee wluch is 
to advise the Foreign Secretary as to the utilisation 
of the funds of the Boxer Indemnity. Two of these 
appointments are m accordance with a provision of 
the China Indemnity Application Act that at least 
two members of the advisory committee shall be 
Chinese, the third fills a vacancy created by the 
death of Sir John Jordan, and follows a decision that 
it was desirable to increase the Chinese membership 
Each of the three newly appointed members has had 
a distinguished career Dr Hu Shih, now professor 
of philosophy and English at Peking, Was educated 
at Cornell and Columbia , Dr. V. K. Ting, who is 
general manager of the Peipiao Coal Mining Co and 
honorary director of the Chinese Geological Survey, 
studied at Cambridge, Glasgow', and Freiburg; while 
Dr Wang, after graduating at Yale as a civil engineer, 
became closely associated with Chinese railway 
development and administration and has interested 
himself m various philanthropic and social movements. 

The announcement of these additions to the 
membership of the advisory committee should go 
some way towards reassuring Chinese opinion as to 
the bona fides and goodwill of the British people. 
The reasons for the continued hostility and distrust 
of the Chinese towards ' foreigners,' particularly as 
represented by the British, are temperately set forth 
by Mr. Frederic Anson in the February issue of the 
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Fortnightly Review in an article entitled " The Chinese 
Point of View." Mr Anson points out that this 
intense suspicion of everything foreign is due to the 
fact that a tranquil and exclusive nation has had 
forced on it from without a western organisation 
which has made its influence felt, not only in the 
Treaty Ports, but also in every province, and that 
owing to the principle of extra-terntonality, this 
influence is entirely beyond Chinese control. This 
principle has beenf and is, applied rigidly without 
adaptation or flexibility as China shows signs of 
development and progress. Further, the students 
sent abroad to study western civilisation, on their 
return, finding no prospect in native enterprises, 
turn to business openings under foreign management; 
but they find themselves handicapped as against 
foreigners, often their inferiors m capacity; while 
they are entirely debarred from social intercourse 
owing to racial prejudice It is, therefore, scarcely 
remarkable that the Chinese regard the foreigner as 
mainly aiming at exploitation pure and simple. 
Mr Anson's article as a whole enforces the need for 
such a sympathetic understanding of Chinese character 
and culture 111 those who have dealings with them as 
can only result from close study from what, for lack 
of a better term, can only be called the anthropological 
point of view. 

A provisional committee has been appointed to 
draft the constitution of a society within the Uni¬ 
versity of London for promoting interest in the welfare 
of animals, Capt C W Hume, of Birkbeck College, 
being appointed secretary This step was taken at 
a meeting held at Birkbeck College on February 12, 
after a lecture by Capt Fergus MacCunn, assistant 
secretary of the Royal Society for the Prevention of 
Cruelty to Animals. The lecturer stated that while 
a certain amount of prosecution is unfortunately 
unavoidable at present, some 4000 persons being 
convicted annually of the grosser forms of cruelty, 
infinitely more reliance is placed on the educational 
weapon, and in order to improve its efficiency the 
advice and co-operation of the educational profession 
is earnestly desired by the Society Should the 
present movement become established m the Uni¬ 
versity of London, efforts will be made to extend it 
to other centres of learning. Interesting features 
of the Society’s work to which reference was made 
included (a) the holding of prize essay competitions, 
for which nearly 1,000,000 children compete annually ; 
{b) the horse purchase scheme, whereby the services 
of a veterinary surgeon are provided free of charge 
to any ex-service man who requires to buy a horse; 
(c) the offer of a prize of 200/. for the design of a 
humane rabbit trap, no really satisfactory design 
having yet appeared ; and (d) the humane destruc¬ 
tion, at one centre alone, of nearly 60,000 stray cats 
and dogs, many of which might have proved a source 
of danger to human health. 

In his discourse delivered at the Royal Institution 
on February 12 on " Red and Blue Colouring Matters 
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of Flowers/' Prof R. Robinson said that the 
work of Willstktter showed that the anthocyamn 
pigments of flowers, fruits, and blossoms are substances 
which form differently coloured salts with acids and 
with bases. Thus many different shades may be 
produced by variations of the acidity or alkalinity of 
the cell-sap alone. The molecules of all the anthocyan 
pigments contain the same fundamental nucleus 
(with 15 carbon atoms), distributed round which 
various atomic groupings may be attached in eleven 
different positions A sugar alwavs occupies one of 
these positions and may be detached bv the action 
of boiling aqueous acid The pigment, transformed 
by loss of its combined sugar, retains its original 
colour and is now called an anthocyamdin All the 
known anthocyanms can be ultimately degraded to 
one of three fundamental anthocyamdms, all of which 
have been prepared artificially. The Indians of 
Central America m the vicinity of the Orinoco prepare 
a red pigment called ' carajura ’ or ‘ chica' from 
a spectes of bushrope. This contains the character¬ 
istic nucleus of the anthocyamdms, so apparently 
carajura proclaims a fourth anthocyamdin The 
pigments of flowers are of very little interest to the 
dyer, since the colours are evanescent. Nevertheless, 
many of the most beautiful of artificial colouring 
matters, for example, the unsurpassed rhodamines, 
possess very similar central, tinctorial molecular 
groupings 

According to an announcement which appeared 
in the Times of February 15, Mr. John D Rockefeller, 
Jr , has offered to King Fuad and the Egyptian people 
the sum of 10,000,000 dollars (2,000,000/) for the 
purpose of building and maintaining a new museum 
in Cairo and, in conjunction with it, an archzeological 
institute to be housed m a separate building The 
offer was recently conveyed to King Fuad by Prof 
James H Breasted, the well-known Egyptologist of 
the University of Chicago, who has been appointed 
by Mr Rockefeller to act as a member of the Board 
of Trustees of the Fund, of which the other members 
are Mr. Everit Macy and Mr Raymond B Fosdick, 
both of New York It is intended that the new 
museum and institute should work m co-operation 
with the Egyptian Service des Antiques, Details 
of the arrangements of the offer are to be discussed 
by representatives of the Egyptian Government and 
of Mr. Rockefeller at an early date. This munificent 
gift, which is said to be the largest amount ever 
offered in a single sum for the promotion of humanistic 
studies, will be of inestimable value both to the 
investigation of Egyptian culture and civilisation and 
to archaeology at large. It has long been impossible 
to display the mass of material which has been 
gathered from the various excavations in Egypt in 
a manner adequate to the needs of students. The 
increase in space in a museum fully equipped on 
moderti lines with material for the preservation of 
specimens, and adequately staffed with trained officers 
forking in conjunction with the neighbouring 
archaeological institute, will provide a stimulus to 
research of which the effect is difficult to estimate 
fully pn this first announcement. 
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The sessional programme for 1925-26 of the 
Institut d’Ethnologic and the Facult^s et fitablisse- 
ments publics d'Enseignement sup^neur of the 
University of Paris makes liberal provision for courses 
of instruction m the various branches of ethnology 
with special reference to the French colonial posses¬ 
sions At the Institut, descriptive ethnography and 
descriptive linguistics are covered by M Marcel Mauss 
and M. Marcel Cohen respectively. M. M Delafosse 
lectures on the linguistics and ethnography of Africa, 
and M Jean Przyluski on the ethnography add 
linguistics of Eastern Asia and Oceania Among the 
lectures to be given under the Faculties of the f 
University are courses on the races of the French 
colonies by Dr R Verneau, the customs of Madagascar 
by M Julien, the customs of French West Africa by 
M. Delafosse, moral, religious and family rites in 
Australia and in the Sudan and Nigeria by M. Mauss, 
Indo-Chinese religions by M. Przyluski, and on the 
social, family and religious organisation of the Moslems 
by Prof I)outt6, Mahommedan law being also covered 
m a course by Prof. Morand In sociology a general 
course is given by M Fauconnet, and Prof Cabaton 
will deal with the geography, history and institutions 
of Indo-China M Brunhes, in the department of 
human geography, deals with " The Problem of the 
Pacific " In linguistics, provision is made for in¬ 
struction in the languages of practically all the 
native populations of the French possessions, including 
Arabic, Berber, the Sudanese languages, modern 
Indian, Malagasy, Malay, Siamese, Annamese and 
Cambodian 

The fifth annual report of the British Electrical and 
Allied Industries Research Association, which was 
presented at the annual meeting of the Association 
on February 12, is instructive and interesting. The 
period covered was the end of the five years' 
agreement with the Department of Scientific and 
Industrial Research As the grants guaranteed 
by the Department are now on a diminishing 
scale, the Association has to look to other sources 
for enlarged contributions. The minimum require¬ 
ments for the year are 16,000/., of which the De¬ 
partment pays 8000/., but five years ahead it will 
only pay 1600/. There are a very large number of 
committees, and representatives of all the interests 
concerned are present at the meetings The Depart¬ 
ment appointed a committee to examine the work 
in progress, which has reported favourably. In par¬ 
ticular it commended the work done on the phenomena 
of switching, arcing, and insulation. Although it was 
thought that the Association should not build a 
laboratory of its own in which to carry out all the 
investigations, yet m the opinion of the committee it 
might usefully supplement existing facilities, like the 
National Physical Laboratory, by the provision of a 
email laboratory tor preliminary researches. The 
Association acts as a clearing-house for problems of 
common interest to the whole industry. It is also a 
great stimulus to the application of scientific methods 
in commerce. It has to be remembered, however, 
that an association of this kind does not obviate the 
necessity of research in pure science. It should and 
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does act a 9 an incentive to individual research. It is 
this latter kind of research which is in the greatest 
need of encouragement. We are glad to read that 
Prof. H L. Caliendar has extended his steam turbine 
researches to cover temperatures and pressures of 
850° F. and 1500 lb. per sq in respectively, novel 
methods having been invented to cope with the 
experimental difficulties Mr. LI. B Atkinson has 
been re-electecl chairman of the Association, and at 
the luncheon which followed the annual meeting, he 
gave an inspiring address on British contributions to 
the world's progress in science and invention. 

In a paper by G. H. Fames published in the 
Wireless Engineer for February, some remarkable 
phenomena observed in high-powered transmitting 
radio stations are described In a large commercial 
station during alterations to the room housing the 
aerial inductance, it was found necessary to erect a 
temporary wooden wall. One day this became damp 
and consequently was slightly conducting. The high 
frequency currents induced in it by the currents in 
the coil caused it to heat up and ultimately burst 
into flame On another occasion, three damp planks 
formed a triangle and the heating due to the eddy 
currents quickly set them on fire The iron lock on the 
door is often unbearably hot due partly to hysteresis 
A watch worn in the neighbourhood of the aenal is 
put out of order owing probably to magnetisation of 
the hair spring This often happens in the neigh¬ 
bourhood of a dynamo. When the point of a pencil 
is held near a metallic object like the case of an 
instrument, a torrent of sparks sometimes ensues 
On one occasion when two people in the room shook 
hands, a stream of sparks came from one hand to the 
other Out-of-doors the large porcelain strain insu¬ 
lators are sometimes found practically molten inside 
A portion of the barbed wire fence round the aerial 
site becomes so hot by the induced current that it 
cannot be touched, and sparks can be drawn from it 
by holding a piece of metal near it A stay wire has 
been found red hot owing to the induced eddy 
currents The top of a 460-foot high wooden lattice 
mast caught fire owing to sparking. As it cost 
5000/., and if allowed to bum would close down the 
station, two firemen climbed up the mast by means of 
the diagonal bracing members and cut away the burn¬ 
ing portions with their axes. Since Hertz’s time 
these phenomena have often been observed on a small 
scale. We now have to guard against them m com¬ 
mercial undertakings 

The library co-operation movement initiated by 
the Association of University Teachers has gained 
momentum and made satisfactory progress during the 
past year A large and steadily growing number of 
libraries of a university, learned, or specialist character 
in all parts of the British Isles have accepted, though 
in a few cases with reservations, the inter-library 
lending proposals put forward, and the increased 
facilities for research thus secured have already proved 
useful to investigators in many fields. The Joint 
Standing Committee on Library Co-operation ap¬ 
pointed at last year’s Conference has provided for as 
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full as possible a utilisation of these facilities by Setting 
up an Inquiry Office (located for the present in the 
University of Birmingham) which endeavours to 
discover copies of any publications required by 
research workers, and, if successful, reports whether 
they would be lent temporarily to the inquirer’s 
library on the application of the librarian. Thanks 
mainly to the generosity of the Carnegie United 
Kingdom Trust, this information, though usually 
involving considerable clerical and postal expenses, 
can be supplied free of charge There has been a 
steady increase in the stream of inquiries, and up to 
the present about seventy per cent of the publications 
inquired for, though nearly all rare or foreign, have 
been reported as obtainable on loan from one or more 
British or Continental libraries. The compilation of 
a list of periodicals not included in the recently issued 
“ World List of Scientific Periodicals ” has also been 
begun Though confined at present to periodicals in 
the possession of British libraries, and intended 
primarily to facilitate the work of the Inquiry Office, 
this list may eventually prove to have a wider useful¬ 
ness If published it would prove a valuable supple¬ 
ment to the existing World List. 

To a senes of articles in the Forum on the food 
resources of the world in relation to future wars, 
Mr V Stefansson contributes to the January issue a 
paper on Polar pastures He estimates that of the 
3,000,000,000 acres of land in the northern hemisphere 
that lie north of the region of possible wheat culti¬ 
vation, the greater part is grazing land which is 
suitable for the reindeer and musk-ox or ovibos He 
points to the successful breeding of the reindeer in 
Alaska, where, since the introduction of domesticated 
deer from.Sibena between 1892 and 1902, the herds 
have been doubling every three years The raising of 
musk-ox in reindeer lands would be practicable 
because the reindeer feeds on lichens in winter and 
uses grass only in summer, while the musk-ox eats 
grass all the year round. In the Arctic tundras the 
number of reindeer is limited by the winter food, 
which is only about one-tenth of the summer supply. 
This leaves scope for large herds of musk-ox. A use 
of the musk-ox in addition to the supply of meat 
would be for the production of fine wool, which has 
been proved to have the qualities of good merino. 
In addition it does not shrink. Mr. Stefansson 
estimates that the Arctic grasslands could support a 
hundred million reindeer and five times as many 
musk-ox with a total annual meat production of 
55,000,000,000 pounds of meat. 

According to the New Bulletin of the U.S,S,R. 
Society of Cultural Relations, a number of expeditions 
have been organised by the Russian Academy of 
Sciences and other scientific institutions, with the 
object of exploring the regions lying beyond the 
Polar circle in European and Asiatic Russia. One 
of these expeditions was engaged in explorations of 
the northern section of the Ural Mountains, previously 
considered to be impassable. Rare specimens of 
plants and animals were collected. There were also 
indications of platinum deposits and petroleum in' 
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this region, and surface coal was found in the valley 
Of the river Pechora. The polar expedition of the 
Academy has made a geological and geographical 
investigation of Novaya Zemlya. Topographical 
charts were made for the first time in the central part 
of the Northern Island. The expedition discovered 
three uncharted lakes, and three new bays on the 
eastern part of the islands. Preparations are being 
made for an expedition to the Nicholas II, Land, 
discovered by Vilkinsky in 1913. This territory has 
hitherto remained entirely unexplored. An expedi¬ 
tion under Prof Gorodkov is exploring the tundra 
region between the estuaries of the rivers Ob and 
Yenisei. A commission sent to the Yakutsk territory 
for the purpose of ascertaining the amount of arable 
land available for colonisation found large tracts 
suitable for agriculture along the rivers Lena and 
Amga. 

The first number of a new Russian periodical, 
Journal de Biologic et de MSdecine expSrimen tales , 
published by the State Scientific Institute of the Com¬ 
missariat of Public Health in Moscow, Las just been 
issued. The journal, which is of the type of Pfltiger's 
Archiv and the Zeitschrift fur die ge sarnie experimented 
Medizin, is devoted to experimental works in physio¬ 
logy, general pathology, bio-chemistry, bio-physics, 
microbiology and allied sciences. The editorial com¬ 
mittee, under the directorship of Prof B Sbarsky, 
consists of the following * A. Bach, P DiatropofI, 
N. Koltzoff, P Lazareff, L. Tarassevitch and M 
Schaterntkoff, with Prof. I P. Pavlov as one of the 
chief collaborators. The main object of the journal 
is to unite in one publication the original works 
appearing in Russia and hitherto scattered amongst 
the special biological and medical periodicals, which 
appeared very irregularly and were frequently 
inaccessible to workers in allied branches of science. 
From the editorial notice it is seen that the new 
journal will appear m 8-9 fascicules per annum, the 
regular publication of which is apparently ensured. 
All the papers will be provided with summaries in 
English, French or German. The first number of the 
Journal de Biologie et de Mfdicme expirimentalcs 
contains nine papers dealing with various questions 
of immunology, bio-chemistry, bio-physics, experi¬ 
mental pathology, physiology, bacteriology and 
comparative psychology. 

If the present vogue for noticing centenaries does 
nothing more than to lead to inquiries into the 
history of industries, it will have served a good 
purpose. In mechanical engineering a century ago, 
Matthew Murray of Leeds occupied a prominent 
position. Few details of his life are at present avail¬ 
able, but the centenary of his death is sure to lead to 
additions being made to these. He was born in 1765 
and died near Leeds on February 20, 1826, He 
had then been in business with two partners as a 
steam-engine builder for thirty years, and his firm 
in iBxz built the four locomotives for Blenkinsop 
which were the first commercially successful 
engines of this type, George Stephenson did not 
Ids first engine until 1814. Murray is also 
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known among engineers as the inventor of the 
locomotive slide valve, as a pioneer in the use of 
machine tools, as one of the advocates of steam 
navigation, and also as a keen rival of the famous 
old firm of Boulton and Watt. 

It is announced in Science that the Nichols Medal 
in chemistry for 1925 has been awarded by the New 
York Section of the American Chemical Society to 
Dr, Samuel Colville Lind, associate director of the 
U S Fixed Nitrogen Research Laboratory, Washing¬ 
ton, for his work on The Chemical Activation of 
Alpha Particles " 

The following officers of the Royal Astronomical 
Society were elected at the annual general meeting 
on February 12 President, Dr. J H Jeans ; Vice* 
Presidents, Dr, J L E Dreyer, Sir Frank Dyson, 
Dr J W L Giaisher, and Rev. T. E. R. Phillips , 
Treasurer, Lieut -Col. F, J M Stratton ; Secretaries 
Dr. Jackson, Royal Observatory, Greenwich, London, 
S.E 10, and Mr H Knox-Shaw, Radchffe Observatory, 
Oxford. 

At the annual general meeting of the Optical 
Society, held at the Imperial College of Science on 
February 11, the following officers for the session 
1926-1927 were appointed President, Mr T. Smith ; 
Vice-Presidents , Inst -Comdr T Y Baker, Mr F. F. 
S Bryson, Dr R. S Clay, Mr. H H. Emsley , Treasurer, 
Major E. O Hennci, Secretaries, Prof. Alan Pollard, 
Imperial College of Science, South Kensington, S.W.7, 
Mr. F F S. Bryson, 12 Oppidans Road, N.W.3 

Bv the will of the Right Hon. Stephen Ronan, 
lately Lord Justice of Appeal in Ireland, who died on 
October 3 last, and left personal ©state in England 
and the Irish Free State valued for probate at 
83,907/, the Medical Research Council will receive 
considerable benefits After private bequests amount¬ 
ing to nearly 9000/ and numerous legacies to Insh 
charities, the residue is left to the Medical Research 
Council to be applied in assisting and promoting 
scientific research as the C-ouncil may think best, 

" but without limiting their discretion, I would wish 
that special attention should be given to the relief, 
cure, and prevention of physical pain by physical 
means." 

The following awards of the Institution of Petro¬ 
leum Technologists have been announced. The 
Boverton Redwood Medal for sessions 1923-24 and 
1924-25 to Mr. C. H McCarthy-Jones, for his paper 
entitled M Electricity applied to the Winning of Crude 
Petroleum, with Special Reference to the Yenang- 
yaung Field, Burma" , the Students’ Medal and 
Prize for 1925 to Mr. Ernest Clark, Royal School of 
Mines, Imperial College of Science and Technology, 
for his paper entitled " Organic Theories of Oil 
Origin. 1 ' The Institution's Scholarships for 1923 have 
been awarded as follows: Royal School of Mines, 
Imperial College of Science and Technology, London, 
Mr. J. O. Tanner; University of Birmingham, Mr 
C. J.Ward. V 

Dr.:Hem Singh Prothi, in his letter on “ Moulting 
of Insects ” in Nature of December 26, 1925, p. 938, 
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recorded some experiments carried out on the common 
mealworm (Tembrto mohtor) which afford further 
evidence that moulting is not necessarily correlated 
with growth. Mr. C Macnamara, Arnprior, Ontario, 
Canada, writes pointing out that Folsom and Welles 
m 1906, working on the Collembola, concluded that 
moulting is connected with excretion. The suggestion 
that the moulting of insects has other functions than 
providing for growth is recorded m the standard 
works on insects. 

The "Lopulco" system of powdered fuel firing is 
making progress in Great Britain. The North Metro¬ 
politan Electric Supply Co. will have shortly its new 
station at Bnmsdown working on this system. There 
are five boilers, each of which has a heating surface of 
1X,000 square feet. The equipment includes the latest 
design of pulverising mills each of 15 tons per hour 
capacity, the making of which, together with the 
feeders, bunkers, separators, water screens, exhausters, 
etc , provides employment to many workmen at Barrow 
and Derby, where the Lopulco works are situated 
Capt Donaldson, the electrical engineer, is satisfied 
that the system will assure him high thermal efficiency 
with minimum maintenance and operating charges 
even from the lowest grades of fuel. As this 
station when complete will be the largest in the 
London area operating entirely with pulverised 
fuel, engineers are awaiting the results with much 
interest. 


With the December issue, the Jwtnai of the 
Franklin Institute completes ope hundred years ol 
uninterrupted publication, during which it has tome 
to occupy an important position as an organ of the 
scientific world. Its purpose, that “of reporting to 
the community the activities of the Institute, and of 
disseminating knowledge of science and the arts/' 
has enabled it to serve a wide range of readers. 
Commenting on the increasing specialisation of 
modem research, which has of necessity been reflected 
in the pages of the journal, the editors refer to the im¬ 
portance of communicating the multitudinous results 
obtained by scientific workers in justification of the 
step they are taking in making the journal the agency 
for the publication of researches carried out at th® 
Bartel Research Foundation, Thus even more than 
formerly, the Journal of the Franklin Institute will be 
an organ for the publication of research, though its 
traditional regard for invention and matters of wide 
interest in science will be maintained. 

Applications are invited for the following appoint¬ 
ments, on or before the date mentioned:—An assistant 
lecturer m zoology in the University of Birmingham 
—The Secretary (March 1), A laboratory assistant 
m the physics department of the Liverpool Collegiate 
School for Boys — Director of Education, 14 Sir 
Thomas Street, Liverpool A science mistress at the 
County School for Girls, Gravesend—The Head 
Mistress 


Our Astronomical Column. 


Recent Sunspot Activity.— The first half of 
February has offered only very occasional oppor¬ 
tunities for observing the sun. A photograph taken 
on February 5 showed the disc comparatively free 
from spots, but another taken on February 13 re¬ 
corded nine or ten groups, including one visible to 
the naked eye. This spot is the chief of a procession 
of spots of recent origin, extending for nearly 25 0 
of solar longitude Details of it are as follows . 


No. 

3 


Date on Disc, Central Meridian T 

1926. Pa wage i-amuoe. 

Feb. 9-2i Feb. 15-0 18 0 S 


Area 
1 11200 


(Area expresses the proportion covered of the sun's hemisphere ) 


One of the other spots elsewhere on the disc is 
the large recurring spot, in latitude 21 0 S , seen 
previously on the central meridian on December 25 
and January 22. It is of regular outline and of 
about half its original size. 

The great spot No. 2 (Nature, January 30) has 
returned to the sun's visible disc, but is so much 
diminished that it is a telescopic object only. 


Comets —An observation of Blathwayt's Comet 
was obtained on Feb 8 by M, Chofardet at Besan^on, 
which led to the following corrected elements . 


T 1926, Tan 3nUT 
m 328° 30' 

O 136 3 

t 128 22 
log q o 1393 

PVHKMRR 16 , FOR qR 

R.A N. l>orl JLA. 

Feb. ao 61 * 36V 

„ 34 6 29 l 

M aS 683 


o' 36° 36' Mar. 4 l+« 

H 39 3^ „ 6 3 41 *4 

* 4* 13 „ ra 3 33 33 


N. Decl, 
4** 33' 

43 30 

44 30 
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The comet has now passed its nearest point to the 
earth and may be expected to fade rapidly ; but it 
is well placed for observation 

Efhemeris of Ensor'b Comet for oh 
R,A. Decl R A N. Peel. 

Feb 20 sob 31™ 48* 3 0 33' S Mar 4 ai*» a® 48* »i° 4' 

„ 24 20 Si o 1 47 N „ 8 at t| 24 30 33 

„ 28 20 33 42 12 5 N „ 12 21 12 40 14 

A Homeric Eclipse —The suggestion has been 
made many times that the passage in the 20th 
book of the Odyssey, where the seer Theoclymenus 
desenbes the sudden gloom and the disappearance 
of the sun, seems to indicate a total solar eclipse. 
But until now no one has considered it worth while 
to carry the matter further. 

Dr. C. Schoch, in the Observatory for January, 
desenbes a research he has made, using Oppolzer's 
" Syzygien-tafeln ** corrected by his own and Dr 
Fothenngham's researches on ancient eclipses and , 
occultations. He has examined all the eclipses of 
the twelfth century b.c., and finds that the only 
one total in Ithaca was that of Apnl 1178 
total there at u h 41m a*m. local time. This is five 
years earlier than the traditional date of the return 
of Odysseus, a very small discordance. The deduced 
date of the .siege of Troy is 1198 to xi88 s.c. It 
would be unsafe to lay any great stress on this! 
eclipse, since the poem is much later than the event; 
but it is extremely interesting to find that calculation / 
supports the narrative, which makes it likely that 
the tradition used by Homer was not wholly mythical , 
but had a substratum of fact. Dr. Schoch gives 
the dates in astronomical reckoning, but they /are* „ 
corrected here into civil, reckoning, H ' J 
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Research Items. 


Maori Agriculture. —Mr. Elsdon Best's valuable 
study of Maori cultivated plants and native methods 
of agriculture and attendant rituals and ceremonies 
has been published as Dominion Museum Bulletin 
No. 9 (Wellington, N.Z ), The Maori appear to have 
introduced at least five (and possibly six) food plants 
into New Zealand These were not introduced by the 
first settlers ; and it was the lack of the food plants 
of their earlier home as well as the greater difficulty 
in cultivating those which they did succeed m acclima¬ 
tising that led them to the utilisation of the so-called 
fern-root, and exalted it to such an important position 
in their food supply that it was assigned a special 
mythical origin. Their principal food plant, however, 
was the humara or sweet potato Special ceremonials 
were attached to every stage of its cultivation from 
planting to harvest Some of these, such as the 
ritual observed when a tuber of special size was 
found, recall the corn goddess customs of other 
countries. A tradition, it is conjectured largely on 
philological grounds, suggests that the Polynesians 
may at one time have inhabited a country in which 
rice was the staple diet It is a curious fact that there 
is a double tradition of the origin of the humara , one 
associating it with the deity Rongi, the other with the 
goddess Pam, who brought forth sweet potatoes in the 
water . In other elements in the Pani traditions, 
humara is also connected with water, although it is 
to dry land plant. A transference of a rice tradition 
therefore appears not impossible 


Archeology of the Aleutian Islands. —A 
valuable monograph on the Aleutian Islands by 
Waldemar Jocnelson has been ^published by the 
Carnegie Institution of Washington. It embodies the 
results of the archaeological investigations on these 
Islands of the Riabouslunsky Expedition of 1909-10, 
on which the author was the leader of the anthropo¬ 
logical section. The object of these investigations 
was to supplement the results of the Jesup Expedition 
of 1902 and endeavour to clear up the question of 
the ethnological affinities and origin of the Aleutians, 
upon which various views, none of them entirely 
satisfactory, were held. The anthropological division 
excavated a number of kitchen middens and house 
sites, finding many skeletal remains (about fifty were 
m a Sufficiently good state of preservation to be 
available for measurement), and a large quantity of 
implements, in stone and bone, utensils, etc. Both 
geological and cultural conditions appear to preclude 
the hypothesis that the Aleutians represent a migra¬ 
tion trom the Asiatic continent. Their boats at the 
present day are not such as could have faced the 
lengthy ana difficult sea voyage to which the geological 
conditions point. On the other hand, their language 
presents close affinities with that of the Eskimo. 
Their culture, which at the time they were first 
visited by the Russians still belonged to the Neolithic 
stage, contains some dements which are to be attri¬ 
buted to their environment, but with certain varia¬ 
tions presents a close resemblance to that of the 
Eskimo; but it also includes elements which are 
related to the culture of the north-west coast of 
America. Cranial measurements of the dead and 
living alike show a very high degree of brachycephaly 
—average fty, which suggests an Athapascan strain. 
The conclusion is that on the whole the evidence 
atfl to the Islands having been peopled from the 
1 rather than the Asiatic continent. 

A MrsTAMN Attribution in South American 
we to the researches of Dr. Paul 
of a mistake in American lin- 
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f uistics which has endured for nearly seventy years, 
n 1858 Ludewig in his " Study of American Aboriginal 
Languages " referred to a text m the Arda language 
which had been printed at Madrid in 1658. No 
ethnographical data are available relating to the Arda* 
tribe, and the only fact known concerning it is that 
it lived between the upper waters of the Nanay, a 
tributary of the Amazon, and the Mazan, a tributary 
of the Napo. It was surrounded by the Yamco people 
on three sides and bounded on the north by the 
Zaparo tribe, Dr Rivet, who had devoted attention 
to this text, of which a copy is in the Library of San 
Isidro at Madrid, at intervals over a period of years,, 
at last became suspicious as to its provenance, and 
submitted it to M Maurice Delafosse, the well-known 
African authonty. The result of M. Delaiosse's 
examination is given by Dr. Rivet in the Proceedings 
of the twenty-first International Congress of Ameri¬ 
canists held at Gdteborg in 1924. The verdict is 
that the text in question is m pure Dahomean, 
and, except for a few phonetic variations possibly 
due to transcription, might well be contemporary. 
Portions of the text and the modern language printed 
in parallel columns place this conclusion beyond 
question Further study has revealed that it belongs 
to the Popo dialect, and it is interesting to note that 
in date it is a hundred years earlier than any hitherto 
known specimen of the language of this part of 
Africa, it is clear, therefore, that the language of 
the Arda tribe can no longer be regarded as inde¬ 
pendent, as has been done on the evidence of this 
document; and the statement of Velasco that it 
belongs to the extinct dialects of Yameo, which had 
been abandoned as incorrect, must be reinstated. 

Two Additions to the British Avifauna,— th 
two recent issues of the Scottish Naturalist, Admiral 
J. H. Stenhouse describes two species of birds 
recorded for the first time from Britain. Both 
arrived at Fair Isle, between the Orkney and Shetland 
l9les, during the autumn migration season of 1025, 
and this in spite of the fact that, dunng the period of 
the recorder's visit, weather favouring prolonged east 
to west migration was absent, The Petchora pipit, 
Anthus gustavi (Fair Isle, September 24), breeds in 
N.E Russia and widely across northern Asia to 
Kamchatka, whence it generally moves south-east to 
China dunng the winter It has not before been 
noted m Europe beyond Russia, Jerdon's reed- 
warblcr, Acrocephalus agricola (Fair Isle, October 1), 
is a more southern bird, breeding in the Ural region 
and across Asia to the Himalayas. In winter it is 
found in India and north-west Africa, Apart from 
one record from Heligoland, it has not previously been 
found in western Europe. Both birds were far out 
of the normal migration track of their species. 

The MEDUSA of Norway,—D r. P. L. Kramp and 
Prof. D. Damas have published (Vtdensk Medd . fra 
Dansk . naturh Foren Bd. 8o, 1925) an account of 
the medusae of Norway. The specimens on which 
the account is based have been collected from 1900 
onwards, chiefly during cruises of the Michael Sars . 
When the cruises of this vessel began, there were 
known with certainty only 17 species of medusae in 
Norwegian waters, to which 10 were afterwards 
added through the work of E. T. Browne, and 7 
more by Hj. Broch. It was realised that with such 
an extended coast-line and numerous islands with 
deep water adjacent, providing a great variety of con¬ 
ditions* careful investigation would probably result in 
a considerable addition to the list of species; and so 
it has proved, for 57 species are now known, 19 of 
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•which are recorded from the area for the first time. 
The present account deals with the HydrOzoa—the 
Scvphozoa being reserved for a future part. Under 
each species is given a list of the stations at which 
examples were collected, notes on systematic char¬ 
acters, and in manjr cases on the geographical and 
bathymetrical distribution. Excellent figures are 
given of the new genus and of two new species, of 
some of the rarer species, and of aberrant examples. 

Herring —Mr W. C. Hodgson gives us his second 
report on the work he has done in connexion with 
the herrings of the southern North Sea (Ministry of 
Agriculture and Fisheries, Fish Invest, Ser. ii, Vol. 8, 
No. 5, 1925 65 6 d.) From samples taken by the 
George Bltgh and from records previously published 
by Bjerkan, immature herrings with one winter ring 
on their scales may be taken about the Dogger Bank, 
the Firth of Forth, and the Skagerak. Fish in their 
third year make their appearance in the commercial 
shoals, but, whilst some of these may become mature, 
it is not until the fish are a year older that they form 
the greater part of the catches made off the north-east 
coast, Northumberland to the Spurn, and high 
numbers come to maturity Witn this and the 
statement that the younger fish are followed by older 
fish into the great fishery of the Southern Bight, and 
the finding of a considerable amount of spawning 
now on these grounds, Mr Hodgson confirms a great 
deal of evidence which has been accumulated and 
interpreted by other workers. The presence in the 
shoals oft the Northumberland coast in 1923 of large 
numbers of herrings with three growth zones on their 
scales and having a small first-year growth may be 
regarded as exceptional, and so may be the high 
percentage of fish of this age found in the catches from 
north-east of the Spurn in 1924. Negative evidence 
has been found for a migration of spents into the 
Channel from the Southern Bight, but a sample from 
north-west of Skagen indicates the possibility of a 
movement towards the Skagerak The mixing of 
mature fish with first-year growths of 8 cm. and 
. 9-11 cm. inclines Mr. Hodgson to agree with Storrow 
as to the impossibility of the occurrence of separate 
races of hemng in the North Sea, so far as the southern 
half is concerned. 

The Hyomandibula of Fishes.— In an important 
aper on this subject {Tour Anat 60, pp 173-93, 
anuary 1926) Prof. F. H. Edgeworth, as an adherent 
to the theory of Gegenbaur that the hyomandibula 
in the Teleostomi is homologous with that in the 
Selachii, reviews the recent theories of Allis, Schmal- 
hausen, and de Beer and, after critical examination, 
rejects them in favour of the Gegenbaur hypothesis 
In support of this view he advances the following 
facts . (1) In both groups of fishes the hyoid bar is 
at first a continuous one, its upper end at first not 
reaching the auditory capsule, though afterwards 
doing so ; (2) the hyomandibular is the segmented-off 
upper part of this bar ; (3) it comes into relationship 
With the auditory capsule in both groups ; (4) the 
relations of that portion of the hyoid constrictor 
muscle which forms a levator hyomandibulae are 
similar in the Chondrostei and Selachii. The curious 
condition found in Ceratodus he concludes is almost 
certainly secondary. 

Pelvic and Thigh Muscles in Grnithorhynchus. 
—Miss Helga S. Pearson {Jour, Anat . 6o, pp. 152-63, 
January 1926) has made a detailed stuay of these 
muscles in Ornithorhynchus with the view of inter¬ 
preting their homologies in the light of recent work 
on the homologies of the muscles of the Vertebrata 
based on a study of fossil forms, especially the work 
of Homer on the locomotor apparatus, of amphibia, 
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reptiles, and mammals. RonWr had not dissected any 
monotreme himself, but relied on earlier descriptions 
for the conditions obtaining in this group. Miss 
Pearson’s work* therefore, supplements Homer’s in 
this respect. She rejects the views of the earlier 
workers, especially Westerling, on the homologies 
pf the muscles in this group, and finds that, 90 far as 
the pelvic and thigh muscles are concerned, they can 
be readily brought into line with Romer’s ideas. They 
are essentially mammalian in their arrangement, but 
sometimes still suggest a reptilian origin. Miss 
Pearson has carefully described each muscle and 
indicated its reptilian homologue in Romer's scheme, 
The paper is well illustrated by a series of carefully 
constructed and very clear figures. 

Artificial Cells —Year Book No. 24, issued by 
the Carnegie Institution, Washington, contains brief 
progress reports on a number of interesting investi¬ 
gations. Under the director, Dr D. T. MacDougal, 
the laboratories for plant physiology at Tucson, 
Arizona, and Carmel, California, continue the attempt 
to parallel the phenomena of absorption by the plant 
cell, by the properties exhibited by artificially con¬ 
structed cells. One definite success is recorded, in 
that the artificial cell, if agar, pectin, and gelatin are 
used in appropriate proportions and method in its 
construction, shows the same sort of anomalous 
behaviour, m removing potassium 10ns selectively 
from solution containing both sodium and potassium 
10ns, as is shown by the living plant cell. Beverly 
L Clarke reports upon this investigation, as also upon 
some interesting experiments on the condition govern¬ 
ing the swelling of agar gels 

Antenn.e of Trilobites —Hitherto the antennae 
have been found in only four species of trilobites 
belonging to the genera Neolenus, Tnarthrus, Tri¬ 
nucleus, and Calymene, which range in age from 
Middle Cambrian to Upper Ordovician. In a large 
collection of trilobites from the Lower Cambrian of 
Lancaster County, Pennsylvania, which has been 
received by the Peabody Museum, Yale University, 
C. O. Dunbar (American Journ . Set. 9, 1925. P* 303) 
has discovered the antennas in one specimen of 
Olenellus. They appear to have been about half as 
long as the body. The species of Olenellus is re¬ 
garded as new, but closely resembles Olemllus 
T A hompsoni . 

Australian Wind Storms. —A discussion on 
Australian hurricanes and related storms, with an 
appendix on hurricanes in the South Pacific, prepared 
by Mr. Stephen S. Fisher of Chicago and Mr. D. 
Hodge of the Bureau of Meteorology, Melbourne, has 
been issued under the direction of Mr H. A. Hunt, 
Commonwealth Meteorologist (Bull. No. 16, Bureau 
of Meteorology, Melbourne). The publication has 
been undertaken that all recorded data regarding the 
occurrence of hurricanes in Australia and the sur¬ 
rounding tropical waters might be available for the 
information of mariners and shipping interests 
generally. In Australia the Queensland coast is most 
often affected by hurricanes. In the thirty-four yearn 
1890-1923 they averaged one or two a year, coupled 
annually with two or three storms of less severity. 
Four-fifths of the storms occur in the five month* 
December to April, and two-thirds of the storms occur 
in January, February, and March. Most of the 
hurricanes which affect Queensland come from the 
east; many recurve near the coast and pass south¬ 
ward, frequently so fat as Brisbane. Western 
Australia has, on the average, rather more than one 
hurricane a year. In the fifty-two years 1873-T923, 
74 severe tropical cyclones were recorded; some yearf 
had as many as three, and one year, 1^17, h*4 five; 
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G i the less severe types of storm, Western Australia 
lias fewer than Queensland. The portion of Western 
Australia which is most often damaged by hurricanes 
lies far north of Perth. The hurricanes are most 
frequent in the hotter months. The Northern Terri¬ 
tory has fewer cyclones than Queensland or Western 
Australia. Attempts have been made to issue long- 
previous predictions of hurricanes but no satisfactory 
result has been attained. Maps are given showing 
the hurricane season in different parts of Australia 
and the movement of the hurricanes at different 
seasons of the year. 

Measurement of Air-flow. —Methods of air-flow 
measurement are of importance in many industries 
and in factories where fans are utilised for ventilation. 
The Pitot-static tube is the instrument most commonly 
used for accurate determination of air-flow velocity, 
but little detailed information is available regarding 
its characteristics. It consists of an open-ended tube 
facing the wind, with holes situated in a concentric 
tube aft of the open end. Both openings are normally 
connected to the ends of a water-gauge and the 
pressure difference gives a reading proportional to 
the square of the air-flow velocity Experience with 
the National Physical Laboratory standard instru¬ 
ment has shown that, although accurate under certain 
conditions, it is defective in many respects. In¬ 
vestigations described by Messrs E. Ower and F. C. 
Johansen (Aeronautical Research Committee, R and 
M, 981, “ The Design of Pitot - static Tubes *’ 
London * H M. Stationery Office, 1925. Price 9 d 
net) have now indicated that these defects may be 
eliminated by the following precautions * The static 
holes in the concentric tube should be at least six 
diameters back from the base of the head, and the 
supporting stem at least fifteen diameters downward 
from the holes. The calibration will then be practi¬ 
cally independent of the shape of head used, and 
therefore insensitive to relatively large variations in 
the form of the nose, so that considerable latitude 
in the manufacture of duplicates will be permissible 
without entailing special calibration From both 
aerodynamic and mechanical considerations a hemi¬ 
spherical nose is most suitable. The instrument is 
then markedly less sensitive than the standard Pitot- 
static tube to angular deviations of the wind, an 
important feature. 

River Sounding Experiments. —The determina¬ 
tion of submerged contours by the process known as 
sounding has always been subject to the difficulty of 
ensuring perfect verticality m the sounding chain, or 
wire. In most cases, the divergence from the 
perpendicular has not been of serious moment, but 
it can readily be understood that, in taking measure¬ 
ments in order to compute the discharge of a nver 
in flood, as close an approximation as possible to the 
actual depth is of the utmost importance. The matter 
forms the subject of a monograph prepared by Dr. 
Phillips of the Egyptian Hydrological Service (" An 
Experiment to Determine Corrections, to Sounding 
in River Gauging,” Government Publications Office, 
Ministry of Finance, Darawin P. 0 ,, Cairo ; price 
P,T. 5). He states that the practice at discharge 
sites in Egypt has been to sound with a heavy conical 
lead weight of about 48 kgm, suspended by a piano 
Wife of i-6 mm, diameter, A stay wire is fixed to 
the weight and pulled, from some point well forward 
in the boat, until the part of the suspension wire 
which can be seen above the water is vertical, and 
it has been assumed, with a certain amount of 
latitude, that in this position the sounding measured 
is a true Bounding. Phillips proceeds to describe 
ihs miperiments he made with the view of ascertaining 
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the correction necessary to be introduced in order to 
rectify the deviation of the sounding wire caused by 
the flow of the current. The problem was attacked 
by suspending the sounding weight from the side of 
a launch and dragging it through still water at various 
speeds and with vanous lengths of sounding wire. 
By this means the curvature of the sounding wire for 
the respective speeds and lengths was experimentally 
determined After detailing his experiments and 
recording the results, Dr. Phillips concludes that 
the corrections have been established with sufficient 
accuracy. j, 

New Uses for Metallic Tantalum. —It is stated 
in the Chemiker-Zeitung that Messrs. Siemens, Halske 
and Co have succeeded m solving the problem of 
producing pure metallic tantalum in the form of 
large blocks and sheets of foil, which will be likely to 
provide most useful material for the manufacture 
of scientific apparatus. At ordinary temperatures 
the metal remains untarnished in air, and it resembles 
the noble metals in its resistance to the attack of 
chemical reagents In particular, it is said to be 
unaffected by all acids except hydrofluoric acid. 
When first prepared by the same firm in 1903 it was 
used for making the filaments of incandescent electric 
lamps, but for this purpose it has been superseded 
by tungsten, which melts at a higher temperature 
It is claimed, however, that it is still superior to all 
other metals for the manufacture of the electrodes 
of high-vacuum tubes, and it has also been used 
extensively for making small surgical and dental 
instruments. Basms of platinum may now be 
replaced by basins of tantalum, since the latter metal 
resists chemical action satisfactorily, and it can also 
be heated to redness for long periods without deteriora¬ 
tion. Moreover, it is claimed that electrodes of 
tantalum are superior to platinum electrodes in the 
electrolysis of metallic salts, Thus in the electrolysis 
of common salt the electrodes are not attacked; m 
the case of zinc salts the cathode forms no alloy 
with the zinc, so that no coating with copper or silver 
is necessary When used as anodes, the metal usually 
protects itself from attack with a layer of oxide. By 
means of the new process the firm has been able to 
reduce the cost of the metal to about one-twelfth of 
that of a similar weight of platinum. 

Separation of the Isotopes of Chlorine — 
Further experiments on the separation of the isotopes 
of chlorine by diffusion and the determination of the 
atomic weight of the light fraction are described by 
W. D Harkins and F. A. Jenkins in the January 
number of the Journal of the American Chemical 
Society. It will be remembered that previous 
experiments reported in Nature dealt with the 
heavier fraction, and that chlorine of atomic weight 
35-515, about 0-058 higher than ordinary chlorine, 
was obtained by diffusion methods. The present 
paper deals with the results of a series of diffusions 
of hydrogen chloride through the stems of Scotch 
clay churchwarden pipes at atmospheric pressure. 
The aim was to produce chlorine of atomic weight 
lower than that of ordinary chlorine, and in the fined 
product the atomic weight was found to be 35-418, 
or 0*039 less than that of ordinary chlorine. The 
extreme separation of chlonne into light and heavy 
fractions thus represents a change of atomic weight 
of 0-097 unit, or 1 part in 365. It is pointed out that 
this is the greatest relative difference of atomic weight 
obtained by artificial means for any element The 
atomic weights were obtained by determining in 
quartz flasks the ratio of the weights of highly purified 
silver to. extremely pure silver chloride, with no 
transfer of silver or silver Chloride from one vessel 
to another. 
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The Kansas City Meeting: of the American Association. 


T HE annual meeting of the American Association 
for the Advancement of Science was held at 
Kansas City, Missouri, December 28, 1925-January 2, 
1926. This gathering was the eighty-second meeting 
of the Association. With it met twenty-nine scientific 
societies. The total registered attendance was 1931. 
The total number of papers read was 985 

The policy of the American Association differs 
from that of the British Association in encouraging 
the reading in sectional meetings of large numbers of 
communications, especially many by younger scientific 
workers In another respect, however, the practice 
of the British Association was followed to advantage 
at Kansas City, namely, in that there were a number 
of evening and afternoon lectures specially arranged 
for the general public, seven in all All sessions of 
sections, and the various society meetings, were open 
to the public Several radio talks were arranged, 
and popular accounts of a large number of the papers 
were prepared for wire and mail service to the daily 

g ress by a local publicity committee and by Science 
ervice, of Washington. 

The address of the retiring president of the 
American Association, Dr J McKeen Cattell, editor 
of Science and the Scientific Monthlv, was delivered on 
the evening of the opening day Dr Cattell spoke on 
*' Some Psychological Experiments,” emphasising the 
application of methods of psychological measurement 
to modern industrial and social problems 

The paper selected by the award committee for 
the annual 1000 dollar prize of the American Associa¬ 
tion, as an outstanding contribution to science pre¬ 
sented at the meeting, was by Prof. Dayton C Miller, 
of the Case School of Applied Science, Cleveland, Ohio, 
and was entitled ” The Michelson-Morley Ether-Drift 
Experiment, its History and Significance,” This 
paper was read on the Tuesday afternoon, as the 
presidential address of the American Physical Society 
A paper on a related subject was presented on the 
following day by Prof. James Pierpont, of Yale 
University. Prof. Pierpont’s address was delivered 
under the auspices of the American Mathematical 
Society, as the third annual Josiah Willard Gibbs 
lecture His title was ” A History of Man's Effort to 
Solve the Problem of Space, and the Effect of 
Relativity on Our Views.” 


Two symposia were led by Prof. Michael I. Pupin, 
president of the Association. The first was held by 
the Engineering Section on the Wednesday evening, 
with a discussion of the relation of engineering to 
the fundamental sciences On Thursday afternoon 
the Committee of One Hundred on Scientific Re¬ 
search discussed the problem of the encouragement 
of research workers and of securing co-operation 
among them. The same question was attacked by 
Dr Vernon Kellogg, secretary of the National Re¬ 
search Council, whose address before the Entomo¬ 
logical Society of America was entitled ” Co-operation 
or Isolation in Science ? ” 

President F. D Farrell, of Kansas State Agricul¬ 
tural College, chose as the topic of the fourth annual 
Sigma XL lecture " The Desert Becomes a Garden,” 
telling how the region between the Missouri River and 
the Rocky Mountains, once marked on the maps as 
the ” Great American Desert,” has become one of 
the most productive agricultural areas in the world 
The whole of Wednesday afternoon was devoted to 
a symposium on prairie ecology, participated in by 
the botanical and zoological groups 

The newly elected president of the Association 
is Dr Liberty Hyde Bailey, formerly dean and 
director of the New York State Agricultural College 
at Cornell University, Ithaca, N.Y , well known as 
the writer and editor of many works on botany and 
on various aspects of horticulture and agriculture, 
as well as on rural life in general Dr Bailey was 
also chosen president of the Botanical Society of 
America 

The next annual meeting of the Association will be 
held in Philadelphia, and later annual meetings are 
planned for Nasnville, Tennessee , New York City ; 
Des Moines, Iowa, Cleveland, Ohio, and New 
Orleans, in order. This series of meetings will com¬ 
plete the first of the twelve-year cycles contemplated 
m the plan inaugurated at the Chicago meeting in 
1920. According to that plan, the Association is to 
meet m Chicago, Washington, and New York in 
rotation once each quadrennium, meetings during the 
mtenm years being held in other cities, alternating 
between larger and smaller places, and between 
locations in the eastern States and in the west and 
south. Frank Thonk. 


The Standardisation of Insulin. 


'pHE position which insulin holds in clinical 
* medicine in the treatment of diabetes would 
never have become so firmly established if the 
manufacture of the product had not been controlled. 
The appearance on the market of preparations of 
varying potency, perhaps even inactive, would have 
led to a great delay m the recognition of the usefulness 
of this compound, perhaps even to a certain amount 
of scepticism as to its actuality. To control pro¬ 
duction adequately, then, meant the discovery of a 
method by which the activity of different samples 
could bo accurately compared and expressed in 
terms of some known standard. The latter was, and 
is still, defined in terms of the blood-sugar reducing 
power of insulin, after injection subcutaneously into 
normal rabbits Thus one rabbit unit is that amount 
of insulin which will reduce the blood-sugar of a 2 kilo, 
rabbit, starved for twenty-four hours, to the con¬ 
vulsive level of 0*045 per cent : a clinical unit is 
one-third of this amount and is the unit which is 
now generally used. The problem of putting on the 
market samples of insulin of known and unvarying 
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potency has been simplified by the issue, to those 
manufacturing the product, of a solid powder (the 
hydrochloride of insulin), the activity of which has 
been determined by the authorities controlling the 
manufacture : this standard powder is now in use in 
different countries, so that all samples produced 
should be of the same activity. But this, of course, 
depends upon the accuracy of the assay of the sample 
against the standard. 

Methods of estimating the activity of insulin, 
preparations have been developed utilising both the 
blood-sugar reducing property and also a secondary 
result of this property, the production of convulsions 
on doses which reduce the blood-sugar to levels of 
0-045 P« r cent, or lower. Owing to the fact that the 
occurrence of convulsions in a group of a nimate is 
much less regular than a fall in the blood-sugar after 
a dose of insulin, to obtain consistent results very 
large numbers of animals must be used, either 
rabbits or, perhaps more conveniently, mice. But 
even utilising the first method, complications arise 
from the fact that different animals react v&ry 
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, differently to the same done of insulin on the same 
day, and the same animal shows definite variations 
to the same dose on different days. A method, 
therefore, which tends to eliminate such variations 
increases the accuracy of the assay ; the *' crossover " 
test described by H, P Marks (Brit. Med. Journ 
1925, vol. 2, p. 1102) appears to a great extent to 
fulfil this condition. Rabbits of about 2-3 kilo in 
weight are used, those which convulse on one unit 
per kilo, or are abnormally insensitive having been 
previously eliminated from the stock. The principle 
of the method is to divide the rabbits into two groups, 
of which one is given a dose of standard and the other 
a dose of the sample, and then to repeat the test a 
few days later, reversing the doses given to the two 
groups. In this way variations affecting the whole 
of the rabbits, the bulk daily variations m sensitive¬ 
ness, are eliminated entirely, or almost entirely, 
since different rabbits may respond somewhat differ¬ 
ently to these bulk variations , moreover, by using 
a large enough number of animals, it is possible to 
eliminate to a great extent the individual variations, 
which may be in the direction of either increased or 
decreased sensitiveness, since these variations may 
be supposed to cancel out 

The details of the actual test are as follows the 
rabbits, at least six, preferably twelve or even more, 
are starved for the twenty-four hours preceding the 
test. On the morning of the test, blood is arawn 
from an ear vein of each rabbit, and then half are 
, ^given a dose of standard corresponding to 0-5 unit 
per kilo subcutaneously, and the other half a dose 
of the sample, which is assumed to be of about the 
same value Blood is drawn from the ear every hour 
after the injection for hve hours, by which time the 
blood-sugar has usually returned to its initial level 
A little more than 1*0 c c. of blood is drawn at each 
bleeding, the blood-sugar being estimated by the 
Shaffer-Hartmann method The average value for 
the blood-sugar over the five hours after the injection 
is found and subtracted from the initial value . the 
result, expressed as a percentage, is known as the 
u percentage reduction h of the blood-sugar. After 
at least three days the test is repeated on the same 
group of rabbits, starved for the preceding twenty- 
four hours, but the rabbits which previously had a 
dose of the standard are now given a dose of the 
sample, and vice versa. The sum of all the per¬ 
centage reductions on the sample is now compared 
with the sum of those obtained on the standard, the 


result being expressed as a percentage of the latter. 
When the sample has a strength of about 100 per 
cent, compared with the standard, the standard error 
is about 2*5 , trial of the method with known doses 
of standard tested against 100 per cent standard 
showed that the effect produced tended to be closer 
to the 100 per cent, than the actual dose given . thus 
a dose of standard no per cent, against standard* 
100 per cent, gave a result of 106 per cent, whilst a 
dose of 80 per cent, appeared to be 83 per cent ; 
moreover, the standard errors with these two doses 
were 37 and 6-3 respectively. From the figure? 
given it is possible to calculate the actual strength 
of a solution of insulin with a fair degree of accuracy, 
to make the appropriate change in its strength to 
bring it to 100 per cent and, on rotesting, to feel 
fairly confident that the result obtained will agree, 
within about 5 per cent., with the result expected 
I)o insulin solutions of somewhat varying potency, 
assayed in the laboratory on normal rabbits, show 
parallel variations in potency when used clinically 
on diabetic patients ? According to G. A. Hamson 
and R D Lawrence, in a continuation of the same 
paper (p 1104), this is now the case. Although in 
the early days of insulin testing variations in the 
activity of different samples of insulin could be 
detected clinically, and clinical results did not agree 
always with those obtained in the laboratory, during 
last year the laboratory tests agreed very closely with 
the cluneal tests, so that the authors conclude that 
the method of assay above described gives results 
which are perfectly satisfactory for determining the 
potency of solutions to be used clinically In the 
erformance of the clinical tests strict adherence to 
let and daily routine is essential * the two samples 
of insulin are given on successive days and the 
resultant falls in the blood-sugar plotted as super¬ 
imposed graphs if the curves show a reasonable 
coincidence, the samples are considered to be of the 
same strength , if one appears stronger than the 
other, the test is repeated later, using doses which are 
more nearly comparable. It should be emphasised 
that small differences in the strength of different 
batches will not be detected clinically unless the 
patient’s whole daily routine is kept absolutely 
constant. The authors consider that variations of 
10 per cent, from the standard will not be inconvenient 
clinically . as has been seen above, the method of 
assay worked out by Marks is capable of determining 
even smaller differences. 


The Lines of the 

important paper by K. Bums and W. F 
Meggers, dealing with the wave-lengths of lines 
in the solar spectrum, appears in Vol. 6, No. 7, of 
Publications of the Allegheny Observatory. In order 
to investigate a number of problems connected 
therewith, the Allegheny Observatory co-operated 
with the Bureau of Standards, Washington, the 
observations being made at the former institution 
and the measurements jointly. The problems dealt 
with in the present paper are the errors in Rowland’s 
measurements of solar wave-lengths over a limited 
range of spectrum, and a preliminary study of the 
relative wave-lengths of lines in the solar and terres¬ 
trial spectra. An image of the sun was formed in 
a Fabry - Perot interferometer by a lens of 40 cm. 
focal length. The issuing light was focussed by a 
quartz-fluorite achromatic lens on the slit of a spectro- 
#hph containing a Michelson grating having 500 
lines per mm. and giving a dispersion of 3 65 A.U. 
per jnm. in the first order. The resulting spectrum 
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Solar Spectrum. 

therefore appeared as a number of line images of the 
slit, each crossed by segments of the interference ring 
system, the centre of which coincided with the centre 
of the spectrum line Special attention was given 
to a disturbing interference effect which disappeared 
when the slit width was properly adjusted, and the 
paper contains a useful discussion of the interference 
phenomena associated with a continuous spectrum. 
The wave-lengths were measured by comparison 
with those of standard lines of neon Light from a 
neon lamp was reflected through the same apparatus 
by means of a half-silvered diaphragm placed before 
the interferometer, and the neon lines, crossed by 
mgs, were photographed in an auxiliary camera of 
shorter focus. The thickness of the interferometer 
(ranging, m separate experiments, from 3 75 mm. to 
10 mm.) was computed from the neon lines, and the 
solar wave-lengths were thereby calculated. A table 
gives the wave-lengths of 201 lines in the region 
*4754~ x 4°73 and the corrections to be applied to 
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Rowland's values at frequent intervals throughout 
this region. 

In order to compare solar and terrestrial wave¬ 
lengths a vacuum iron arc was used, the comparison 
being made either by simultaneous exposures to sun 
and arc or by successive exposures and independent 
comparison with neon. A systematic shift of the 
solar lines to the red was revealed, which increased 
with both intensity and wave-length, within the region 
above quoted. It is stated that the dependence on 
wave-length might be merely an indirect effect of the 
dependence on intensity, arising from the difficulty 
in comparing intensities in different regions of the 
spectrum. Owing to the need for more extended 
investigation, no attempts made to form a judgment 
concerning the nature of*the red shift, but the shift 
itself and its variation with intensity are regarded as 
real, and as making it impossible to say at present 
whether or not the Einstein displacement exists in 
the solar spectrum 


University and Educational Intelligence. 

Aberdeen. —The University Court has appointed 
Dr A W Borthwick, senior research officer to the 
Forestry Commission, to the chair of forestry ; and 
Dr. J Cruickshank, reader in bacteriology in the 
university, to the chair of bacteriology. Both are 
first appointments to recently founded chairs. 

Sir David Pram has been appointed to deliver a 
university lecture in the science faculty. 

Cambripge— Mr, S. Lees, fellow of St. John's 
College, has been reappointed as Hopkinson lecturer 
in thermodynamics. Mr. F Debenham, fellow and 
tutor of Gonville and Caius College, has been ap¬ 
pointed Director of the newly formed Polar Research 
Institute. 

The Prasent-Darwin Studentship has been allotted 
to Dr R. D Gillespie, of the Cassel Hospital for 
Functional Nervous Disorders, for the period of three 
years. 

A Scientific Research Fellowship at Girton 
College of the value of 300/. a year is offered for 
research in mathematical, physical, and natural 
sciences. Women who are graduates or have taken 
honours m a final degree examination of any uni¬ 
versity, and members of the Girton College Roll, are 
eligible The appointment will be for three years 
in the first instance. Applications must reach the 
Secretary of the Collie on or before April 12. The 
proposed course of research, and a dissertation or 
published work, and other evidence of fitness to 
undertake the research, are required. 

London —A course of three public lectures on 
" The Constitution and Evolution of the Stars J * will 
be given by Prof. A. S. Eddington at King's College, 
at 5 30, on February 22, 24 and March 1. A similar 
course, on " Some Principles of Therapeutics," will 
be given at St. Thomas's Hospital Medical School at 
5 30, on February 22, 23, and 2a, by Prof. D. Murray 
Lyon. No tickets are required in either case. 

Three further courses of free public lectures 
are announced, namely: "The Morphology of the 
Vascular Cryptogams in the light of Pre-carbom- 
ferous Plants, by Prof. W. H. Lang, at University 
College, on March 1, 3 and 5, at 5.30 ; " Active ana 
Passive Immunity," by Dr. R. A. O'Brien, at Uni¬ 
versity College Hospital Medical School, on March 1, 
5, 8 and 12, at 5, and " Atomistic Physics," hy Pro! 
A. Sommerfeld, at the Imperial College of Science, 
on March 3, q and 10, at 5.30. 


British Dyestuffs Corporation is^ggin granting 
facilities to a limited number of university students 
taking honours schools in chemistry, to enable them 
to gam an insight into chemical works practice. The 
students must be of British birth, have no direct 
connexion with the dyestuffs industry or industries 
competing with the Corporation, and they must be 
recommended by their professor of chemistry. Ap¬ 
plication forms should be returned to the Coloration 
at 70 Spring Gardens, Manchester, marked " Vacation 
Course, not later than May 1. If sufficient applica¬ 
tions are received, courses are proposed for the periods 
July 1-28 and September 1-30 only 

The Ramsay Memorial Fellowship Trustees in their 
report for 1924-25 give particulars of the eighteen 
fellowships (including five temporarily vacant) which 
they are administering. These fellowships are for 
research in chemistry and are, ordinarily, worth 300/. 
a year for two years. Those awarded in 1924-25 
were held at University College, London (5), King's 
College, London, the Imperial College of Science and 
Technology, London, Oxford (2), Cambridge (2), 
Bristol, Manchester, Sheffield, and the Davy-Faraaay 
Laboratories of the Royal Institution, London 
Eleven of them were held by fellows from other 
countries a Canadian at Cambridge under the 
direction of Sir Ernest Rutherford, a Dane under 
Prof M'Bain at Bristol, a Dutchman under Prof 
Robert Robinson at Manchester, a Frenchman under 
Sir William Bragg at the Royal Institution, a Greek 
under Prof E. C Williams in the Ramsay Laboratory 
of Chemical Engineering at University College, 
London, an Italian at Cambridge under Prof. Lowry, 
a Japanese and a Spaniard under Prof. F G Donnan 
at University College, London, a Norwegian at 
Sheffield in the Department of Metallurgy, a Swede 
at King’s College, London, under Prof. Richardson, 
and a Swiss at the Royal School of Mines, Imperial 
College, under Prof. H. C. H Carpenter 

The Commonwealth Fund Fellowships were estab¬ 
lished a year ago by the Commonwealth Fund of 
New York, a philanthropic foundation existing since 
1918 and supported by gifts from Mrs. Stephen V. 
Harkness. They are tenable by British graduate 
students at American universities and are worth 
about 600/. a year for two or, in exceptional cases, 
three years. A report of the working of the scheme 
in its first year, issued last November and recently 
received, shows that every university and university 
college in Great Britain and Ireland, with one excep¬ 
tion, sent in candidates, and that on the final list 
Cambridge, Durham, Edinburgh, Leeds, London, 
Manchester, Oxford, Belfast, St. Andrews, and Wales 
were represented The chosen subjects of study of 
the twenty successful candidates are: Agriculture* 
architecture, botany, chemistry (3), classics, economics 
(a), English (2), geology (a), history, law, mathe¬ 
matics, medicine (2), and physics (2). The feliow* 
ships will be held in the first instance at the following 
universities : Harvard (3), Yale (2), University o| 
California (2), Cornell (2), University of Wisconsin 
(2), Johns Hopkins (af, University of Chicago (a), 
Columbia (2), University of Illinois, Princeton, Uni¬ 
versity of Minnesota, Cine of the conditions of tenure 
is that fellows are required to travel for three months 
in the United States at the end of the first year. 
Each fellow is asked to submit by the middle of the 
academic year a plan for travel in connexion with 
his work, lor example, to visit libraries, laboratories, 
or universities. Advice regarding the plan is offered 
by the New York office of the Fund, and letters cd 
introduction when possible, and sufficient allowance 
is made for comfortable travel. 
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Contemporary Birthdays. 

February 19, 1858. The Duke of Bedford, KG,, 

F.R.S. 

February x 9, x 859. Prof. S Arrhenius, For Mem.R S. 
February 19, 1871. Dr, W. Diller Matthew, F R S, 
February 19, 1865, Sir Sven Anders Hedin, Hon 
K C 1 E 

February 22, 1856. Prof. M. J. M Hill, F R S. 
February 23, 1856. Viscount Cave, G C.M G 
February 25, 1869. Prof. Arthur W Crossley, F R S 
February 26, 1864. Mr. John Evershed, FKS, 


The Duke of Bedford, who was born in London, 
graduated at Balliol College. His Grace is a trustee 
of the British Museum and president of the Zoological 
Society of London. 

Prof. Arrhenius was born at Wiljk, near Upsala. 
He is the originator of the theory of electrolytic 
dissociation, and was Nobel laureate in 1903 In 
the previous year he was awarded the Davy medal 
of the Royal Society for his application of the theory 
of dissociation to the explanation of chemical pheno¬ 
mena. In 1Q14 the Chemical Society allotted him its 
Faraday medal, and Prof. Arrhenius received it in 
person. On that occasion Sir William Crookes said, 
" The world is deeply in need of researchers both of 
the type of those whose genius is characterised by 
that fertility of resource m experimental investigation 
exhibited bv Faraday and the type of Arrhenius 
Both are revolutionaries and founders of new 
kingdoms. The world's debt to them is incalculable ” 

Dr. Matthew, palajontologist, was born at St 
John, New Brunswick He is curator of fossil 
vertebrates in the American Museum of Natural 
History, New York. 

Sir Sven Anders Hedin, explorer and geographer, 
was born at Stockholm and educated there and in 
various foreign cities In 1902 he was ennobled by 
the King of Sweden He is Hon D Sc (Oxon., 
Camb.). The Founder's medal of the Royal Geo¬ 
graphical Society was awarded him in 1902 Sir 
Sven published ,r My Life as an Explorer " in 1925. 

Dr. M. J, M. Hill, formerly professor of mathe¬ 
matics in the University of London, was born at 
Berhampore, Bengal. Educated at Biackheath, Uni¬ 
versity College, London, and Peterhouse, Cam¬ 
bridge, he was 4th wrangler and Smith’s prizeman 
<i879). 

Viscount Cave was born in London Educated 
at Merchant Taylors’ School, he graduated at St. 
John's College, Cambridge. Lord Cave is chairman 
of the Grand Council of the British Empire Cancer 
Campaign. 

Prof. Crosslev is a Lancashire man. He went to 
Mill Hill School, and afterwards he graduated at the 
University of Manchester He is also Ph.D. (Wurz¬ 
burg). Formerly Daniell professor of chemistry in 
the University of London (King's College), he is now 
director of the Cotton Industry Research Associa¬ 
tion* Didsbmy. Prof. Crossley is an Officer of the 
Legion of Honour. 

Mr. Evershed, until lately director of the 
Kodaikanal and Madras Observatories, is distin¬ 
guished few his work in astrophysics. In 1918 he 
was awarded the gold medal of the Royal Astro¬ 
nomical Society for his investigations of the radial 
motion in sunspots, and more recently he has 
detected the shift of the lines of the solar spectrum 
ree|ttw^d byjthe theory of relativity. 
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Societies and Academies. 

London 

Royal Society, February 11.—H. G Thornton and N 
Gangulee The life-cycle of the nodule organism 
Bacillus Radxcicola (Beij ) in soil, and its relation to the 
infection of the host plant A regular cycle of changes 1 
was found, unbanded rods, cocci, and banded rods 
successively predominating in the soil Increase in 
the percentage of cocci was associated with increased 
bacterial numbers and with the appearance of motile 
forms When soil and sand is inoculated with a sus¬ 
pension of the bacteria, the latter commence, after a 
lag penod, to spread radially at an approximate rate 
of 1 inch in 24 hours The lag is apparently related 
to the time taken for cocci to predominate in the soil, 
and is decreased by using milk and o*i per cent, of 
calcium phosphate as the inoculating fluid The 
bactena multiply rapidly in the soil into which they 
have recently spread Lucerne plants grown from 
seed inoculated with a suspension of bactena in milk 
4* o 1 per cent calcium phosphate showed a con¬ 
siderable increase m nodule numbers and in yield 
compared with plants from seed inoculated with a 
suspension in milk alone.—C E Walker The meiotic 
phase in certain mammals The daughter chromo¬ 
somes of the last somatic division before the first 
meiotic split longitudinally The semi valent half- 
* chromosomes lengthen out, until the whole nucleus is 
filled with fine semivalent threads This is the end of 
the telophase These semivalent threads join together 
again in pairs to form univalent filaments, which join 
laterally in pairs to form bivalent loops The fila¬ 
ments, after forming these loops, separate except at 
their ends These arc the meiotic bivalent chromo¬ 
somes At the first meiotic division, the pairs of whole 
somatic chromosomes, joined by their ends, separate 
and arc distnbuted, half to each daughter cell The 
longitudinal split in the daughter chromosomes of the 
somatic division which reappears m the telophase of 
the first meiotic division, is not consummated until 
the second meiotic division The teim " exeilcsis ” 
is suggested for the process by which each of the 
daughter chromosomes becomes converted into two 
semivalent threads —J Needham and Dorothy Need¬ 
ham Further micro-injection studies on the oxida¬ 
tion-reduction potential of the cell interior The 
results of the micro-injcction of pH and rH indicators 
into Jiving cells have been investigated Oxidation - 
reduction potential indicators exhibit no anomalies 
when injected into Amceba protcus It appears, there¬ 
fore, that all the dyes on tne scale may be used with 
biological material The amoeba is capable of oxi¬ 
dising the Icucoform of indicators of lower oxidation- 
reduction potential, and the latter is probably inde¬ 
pendent ol the percentage of oxygen in the external 
atmosphere N yctotherus cordiformis (an anaerobic 

protozoon) possesses an internal pH of 7-1 and an 
internal rH of 19*0-20*0 under aerobic conditions, 
while under anaerobic conditions, the latter changes to 
9*5-10-5—J W. H Harrison and F C Garrett: The 
induction of melanism in the Lepidoptera and its 
subsequent inheritance. Both in the British Isles and 
on the Continent in large manufacturing and urban 
areas, melanic forms have arisen The conditions 
point immediately to the smoke in the atmosphere of 
large towns as responsible for the melanism and, more¬ 
over, indicate that it influences insects in the larval 
state by means of their food-piants. Thus it should 
be possible to induce melanism by (1) feeding up non- 
melanic strains of Lepidoptera ip melanic districts, and 
(2) feeding them in non-melanic areas on food-plants 
artificially charged with impurities known to exist in 
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or on the foliage of plants found in manufacturing 
centres Both methods were employed on SeUma 
bilunaria, Tephrosia crepuscularta , and T . bistortata. 
Melanie examples appeared in all the experimental 
broods, and in numbers diverging widely from 
Mendelian expectation The melanism so induced in 
Selenia bilunaria and Tephrosia bistortata behaved as 
a Mendelian recessive, while in T. crepuscularia it acts 
as a dominant —J .Gray The mechanism of ciliary 
movement —(v ) The effect of ions on the duration of 
beat.—N. H W. Maclaren . The early development of 
Cavia: Note on associated remains of previous 
placentation. 

Linn e an Society, January 21 —H. B. Fantham and 
Annie Porter * On two protozoan parasites found 
in the latex of Ficus eduhs and Euphorbia striata. 
Two species of herpetemonads were found respectively 
in the latex of Euphorbia striata and Ficus eduhs in 
Johannesburg, South Africa f the former is probably 
a strain of Herpetemonas (Leptomonas ) davidi, and 
the latter is regarded as a new species. The plants 
parasitised do not show any marked pathological 
symptoms, the infection being localised. The number 
of infected plants was very small in each case. The 
possible source of the herpetemonads is of interest 
They are best known as parasites of the alimentary 
tract of insects, both blood-sucking and non-blood- 
sucking Marks of punctures, very probably made 
by the proboscides of plant-feeding Hemiptera, were 
seen on the Euphorbia, while green flies, Lucilia sp , 
were found on the fig-leaves, which may have 
inoculated the flagellates into the latex of the plants 
They occur in man and dogs under the name of 
Leishmama kala-azar, and slun-sores are caused by 
them. It is interesting to find the latex of certain 

g ants forming a natural reserve of herpetemonads,— 

. H Thomas Discussion : The relation between 


the Caytoniaies and modem flowering plants The 
recently described Caytoniaies are of some interest 
because they were Angiosperms without flowers, 
their reproductive structures being megasporophylls 
bearing carpels and microsporophylls bearing anthers. 
A single carpel and a single anther of this fossil 
type can be compared somewhat closely with the 
corresponding structures m the modem flower. It 
is unlikely that the Caytoniaies represent the direct 
ancestors of the flowering plants, but they may be 
derived from the same stock which gave rise to that 
group Assuming some relationship, the structure 
of Caytonia points to the carpels of the primitive 
Angiosperms having double rows of ovules produced 
in a dorsal median position near the vascular strands, 
rather than to the occurrence of marginal ovules 
produced on the sides farthest away from the vascular 
strands. Caytonia and Gristhorpia were undoubtedly 
wind-pollinated, and contained many ovules in each 
carpel They can therefore be cited in opposition to 
the views (Robertson) that the primitive Angio¬ 
sperms were insect-pollinated. The seeds of the 
Caytoniaies are small m size and do not agree with 
the view that the primitive Angiosperra seeds were 
large like those of Cycas. The comparison of the 
microsporophylls (Anthohtus Arben) with the modem 
stamens may indicate that the primitive anther had 
four equal pollen-sacs arranged longitudinally, and 
was inserted by its base on the filament. A group 
of plants resembling both the Caytoniaies and,the 
Bennettitales, and also derived from the Ptendo- 
sperms, is suggested as the origin of many flowering 
plants Recent discoveries tend to show that the 
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Academy of Sciences, January 11.—Pierre Weiss : 
Paramagnetism independent of the temperature. 
Solutions of luteocobaltic chloride and of potassium 
bichromate possess a magnetisation coefficient in* 
dependent of the temperature. This fact is of 
importance in the theories of paramagnetism. A 
discussion of the possible hypotheses leads to the 
conclusion that constant paramagnetism should be 
an mtra - atomic phenomenon —Ph Le Corbeiller ; 
The substitutions of the complex modular group.— 
Ladislas Nikliborc Hyperharmonic functions.—J. 
Kamp6 de F6riet The uniformisation of a class of 
functions defined by integral scries with meromorph 
coefficients.—Constant Lurquin : Binary covaria¬ 
tion - Kiveliovitch : The conditions of a binary 

shock m tlie problem of three bodies.—Emile Belot: 
Remarks on the dense internal nucleus of the sun 
and on the movement of sunspots in latitude — 
— Pauthenier The photographic measurement of 
the electrostnction in the case of carbon tetra¬ 
chloride The experiments described are in good 
agreement with theory for the case of carbon tetra¬ 
chloride.— H Pilabon . Detection and the stability 
of certain detectors Any imperfect contact metal- 
dielectnc-metal may be used as a detector of wireless 
waves If the dielectric interposed is gaseous the 
detector obtained is unusable on account of its 
extreme instability due to temperature changes. 
Powdered, badly conducting solids form stable 

detectors-Andneux The electrolysis at a high 

temperature of oxides dissolved m boric acid or in 
borates Details of a method by which sodium can 

be obtained by the electrolysis of borax.-Baykoff : 

The theory of hardening of hydraulic cements. The 
author considers that three stages can be traced m 
the hardening of cement. The first stage is one of 
solution dunng which the liquid becomes saturated 
with the various soluble constituents. In the second 
stage all the products of the chemical reaction enter 
into the colloidal state. This corresponds to the 
commencement of the setting. In the final stage 
the gels are transformed into crystalline aggregates 
and this is the period of hardening—A. KUng and 
A. Lassieur : The stability of solutions of carbonic 
acid. In a previous communication the authors 
have shown that water, purified as completely as 
possible, possesses an acid reaction, corresponding 
to pH-5 *8. One plausible explanation of. thfi 
would be that it is due to retained carbon dioxide. 
Direct experiment proved that a solution of carbon 
dioxide in highly purified water lost the whole of its 
carbon dioxide on exposure to air and gave the same 
acidity (5-8) as water purified without access to 
carbon dioxide.—Georges Delbert ■ Study of the 
fragility of cold drawn steel.—T. Karantassis : Re¬ 
searches on stannous chloro-iodide, bromo-iodide, and 
chloro-bromide. Data are given in support of the 
existence of the definite compounds SniCl, SnIBr* 
and SnCIBr—J. Bougault: An example of ether* 
oxide of a hydrated ketone.—M. Faillebin : The 
hydrogenation of ketones in the presence of pufe and 
impure platinum black. It has been shown in 
earlier communications that the reduction products 
of ketones and aldehydes by hydrogen in the presence 
of platinum black are affected by the purity of the 
platinum. In the present paper an attempt is mad* 
to study the mechanism of the phenomenon. A 
platinum-iron catalyst was treated with a mixture 
of acetic acid and acetylacetone to remove the iron. 
The catalyst thus obtained functions as pure platinum 
black in the reduction of ethyl acetoacetate.^Ray* 
mond Delaby ; The catalytic oxidation of vinytalkyk 
carbinols into vinylaltylketones in the presence <*£ 
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palladium black. The oxidation of unsaturated 
secondary alcohols can only be carried out in a 
gaseous system at low pressures, but the yields are 
not good.—Andr6 Comiliot: The bis-phthalide 
carboxylic esters.—P. Gaubert: Detection (in wireless 
telephony) and the facies of crystals of galena and 
pyntes.-—Conrad Kilian . The proportion in which 
the Silurian period is represented by its formation 
of the Tessihan enclosure, and on the presence of the 
Ordovician in the Sahara—-G. Georgalas and N. 
Liatsikas : The spectrum analysis of the flames from 
the Santorin volcano (eruption of 1925). From the 
lines recorded in the spectrograph, the gaseous 
mixture issuing from the central dome of the volcano 
contained hydrogen, vapour of sodium chlonde, 
oxwen, nitrogen, and probably ferric chlonde.— 
F. X. SkupiAnski : The evolutive cycle in Dtdymtum 
difforme , —A. * The influence of temperature on 

the intensity of respiration of submerged plants. 
The plants studied were Elodea canadensis , Myno - 
phyllum sptcaium , and Cladophora, and the tempera¬ 
tures vaned between io° C. and 39°*5 C The 
respiration increased with rise of temperatuie and 
there was no optimum temperature —P. P Stanescu . 
The quantitative variations of the carbohydrates m 
the leaves of green plants in the course of a day.— 
M. Bridel and C. BAguin : The application of the 
biochemical method of research to the glucosides 
undergoing hydrolysis by rhamnodiastase to the study 
of the fresh roots of Polygonum cuspidatum. The 
production of a new glucoside, polydatoside. The 
results of the action of rhamnodiastase on the root 
extract indicated the presence of a new glucoside 
Details of the mode of extraction and purification 
of this substance are given, together with its physical 
and chemical properties.—L. Merrier : The ortho¬ 
genesis of the longitudinal vibrator muscles of flight 
in the Diptera.—Jean Piveteau : The importance of 
structural characters in the interpretation of certain 
fossils classed with the reptiles —Maunce A u bertot 
The contractility of the excretory apparatus in the 
larvae of Rhabditis pellio. —L, M. Bdtancis . The 
genesis of the haematopoietic organs and of the blood 
cells in the invertebrates —A. Policard : The move¬ 
ments of sarcomatous cells cultivated m vitro. The 
most marked characteristic of the sarcomatous cells 

is incessant and rapid amoeboid movement- 

Raymond-Hamet: The action of yohimbine and the 
active alkaloids of ergot on the sympathetic vaso¬ 
motor innervation of the kidney.—j Risler and 
Foveau de Courmelles : The physiological action of 
the ultra-violet rays transmitted by the thin glass 
in ordinary use. It is generally held that ultra-violet 
rays emitted by a source of light in the interior of a 
glass apparatus are not harmful. Four cases of acci¬ 
dent resulting from the use of apparatus constructed 
of light glass are described which show that injurious 
effects on the skin can be produced by the absorption 
of rays in the region between A-2960 A U. and 
\»3iao A.U.— -Daniel Berthelot: Remarks on the 

E receding communication. Additional data con- 
rmi&g the results.—R. Fosse : The formation, by 
heating plant juices, of urea and of a substance 
giving the same hydrazine colour reaction as formol 
The simultaneous formation, by heating plant juices, 
Of urea and of a substance giving the colour reaction 
of formol, results from the hydrolysis of a ureide — 
G, Delamare and Said Djtxnil: Abnormal forms of 
Plasmodium vivax.—A. Paillot; A new disease of the 
nucleus or grasserie of the larvae of Piens brassiew 
and anew group of micro-organisms.—Mme Phisalix: 
Tim natural immunity of the eel against the virus of 
hydrophobia and the rabdcidal action of its serum, 
Tfte pel ia* naturally refractory to hydrophobia and 
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its serum destroys the virus of hydrophobia in vitro. 
The serum can also be used to protect animals 
against hydrophobia.—B. Issatchenko . Nitrifica¬ 
tion in the sea —X. Debedat : Ulcerated Rdntgen 
epitheliomas cured by high frequency treatment 
(aiathermo-coagulation). After giving details of his 
own cure by this treatment, the author conclude^ 
that radiologists need not die of cancer brought on 
by their work. 


Official Publications Received. 

Doard of Trade, Catalogue of the British Induatrles Fair 1020, The 
White City, Shepherds Hugh, Loudon, W.12, February 15th-20th 
Organl»«d by the Department of Overseas Trade. Pp xxx+176+112. 
(Loudon Department of Overseas Trado.) Is 
Memoirs of the Asiatic Society of Bengal Vol. 8 ' Zoological Results 
of a Tour in the Far Hast Edited by Dr X Annandale. Part 10 The 
Amjihipodn of Tal4 Bap By Dr. Chaw Chilton Pp 6*U 5S8 1 2 rupees, 

Vol o, No 2 Geographic and Oceanographic Research in Indian Waters 
By Major R B Seymour BewelL Part 2 A Study of the Natuieof tho 
Sea-Bed and of the Deep Sea Deposits rtf the Andaman Sea and Baj of 
Bengal I*p 27-^0+plates 6-7 2.4 rupees (Calcutta) 

Med deleter fra KommtBRionen for HavninderB^gelsHr Serie Flakeri, 
Bind 8, Ni 1: On the Agt> and Growth of the Haddock (Gathm wgltfln ua 
I*.) and the Whiting (mJk> merlan(fu9 L ) in Icelandic Waters By Bjartti 
SfimiuiidHHon Pp 83. Serie Finkerl, Bind 8, Nr 2 On the Diurnal 
Vertical Movements of \ouug of some Kishna In Danish Waters By Dr. 
A O, Johansen Pp 27 (Kobenhavn C A Reitzel ) 

Proceedings of the Royal Irish Academy. Vol S7, Section A, No 2; 
A quaternion Substitute for the Theoiy of Tensois By W J, Johnston 
Pp. 18 27 (Dublin Hodges, Figgis and Co , London Williams and 
Norgate, Ltd ) 1> 

Union of South Africa Department of Mines and Industries * Geologiral 
Survey Geological Map of the Union of South Africa On the Scale of 
One bo ft Million In 4 Sheets, 40 in X 30 in The Geological Structure of 
the Union ' an Explanation of the Geological Map of the Union of South 
Africa By Dr. A W. Rogers Pp. M. (A Map, with Explanation, 28*. 
(Pretoria * Government Printing and Stationer} Other ) 


Diary of Societies. 

SATURDAY* February 20. 

British Pb\ urological Society (Industrial Section) (at National 
Institute of Industrial Psychology, 82ft High Holhorn), at 11 80.— 
Prof. Pear What la meant by Skill In Industry. 

Royal Institution or Great Britain, at 3 — Dr G. Macdonald r 
Homan Britain (l). 

Gilbert White Fkliowship (at fl Queen Square, W C ), at 8. — G 
Avenell. A Glance at Richard Jefferies (Lecture). * 

Physiological Society (at King s College). 

MONDAY , February 2 1 

Royal Irish Academy (Dublin), at 4 15 

Royal Society, Edinburgh, at 4.80.—Rev. T C Gordon ’ Tho Finding 
of the Galileo Skull.—Prof A Robinson • A Scientific Description of 
a Neanderthal Skull found In Galilee, from a Caat. 

Institute or Actuaries, at fl — C H V Couttn. On the Distribution 
of Life Office Profit*. 

Royal Oollbo* or Suhofonb or Emolaxd, at fi —Sir Arthur Keith : 
FoesLl Remains of Ape and Man (I). Tho Tilings Anthiopoid: ita 
Zoological and Geological Position 

Faraday Society (at Chemical Society), at a 80 -Prof A J Alltnatui 
and R. H. D. Barklle The lnfluenoo of Alternating Currents on the 
Electrolytic Corrosion of Iron —A N Campbell* The Direot Oxidation 
of Manganous Ion to Pmmang&nate. — II J, Poole The Elasticity or 
Jellies of Cellulose Acetate In Relation to thalr Physical Structure 
and Chemical Equilibria — F G. Tryhorn and W F. Wyatt: Adsorption 
II. The Adsorption by a Coconut Charcoal of Saturated Vapours of 
some Pure Liquids Adsorption III Stages in the Adsorption by a 
Coconut Charcoal from the Saturated Vapour over Liquid Mixtures of 
Alcohol and Benzene and of Acetone and Benzene — I. B. MeHaffle: A 
Device for Circulating Fluids under High Pressure 

British Institute of Philosophical Studies (at Bedford College for 
Women), at ft,80, — Prof J. Johnstone The Organism and Its 
Environment (Lecture). 

Institution or Electrical Enoinb*iw (Informal Masting), at 7.—A. F. 
Hamer and others * Discussion on Some Changing Characteristics la 
the Application of Electricity to Public Supply 

Institution or Electrical Engineers (North-Eastern Centre) (at 
Armstrong College, Newcastle-upon-Tyne), at 7.—J. L. Thompson and 
H. WalmsTey: Notes on the Testing of Static Transformers. 

Institution or Structural Engineer* (Midland Counties Branch) (at 
Birmingham), at 7,80 — H. F. Lea: Arterial Road Construction, 

Royal Society or Arts, at A—Dr. G. W. 0. Safe. The Production 
and Measurement of High Vs dim (Cantor Lectures) (8). 

Royal Society or Medicine (Odontology Section),'at 8.—Sir Frtwilt 
OolyCM: Abnormal Teeth frdm the Region of tbt Promaxllla 

Railway Clue (at 88 Belgrade Road), at 8.1S,—1L M, Baxley : Develop¬ 
ment Of the Railway Carriage. 

Royal Gboobafbzoal Society (at 4oUtn HaU), at 8.80. 


292 


NATURE 


['February 20 , 1926 




rUUSDA y, Fuwuuir 23. 

Boyal Dublin Society (it Balls Bridge, Dublin), at 4.16,—Prof W. B. 
Adeney fcnd Miss B. B, Dawson , Toe Estimation of Organic Matter 
In Water by means of Potassium Bichromate and Sulphuric Acid.— 
T. O Mason and 0. J. Lewin : On the Hate of Carbohydrate Transport 
In the Greater Yam, Dioacnrtt itfata, Linn.—Prof. J. Belliy Tho Pro¬ 
duction of Lavender Oil from Irish Grown Plants. 

Royal Institution or Great Britain, at 5.16.— Prof. J. Barcroft * 
The Egg (8): The Shell 

Linnsan Society, at 6 80 

Royal Society or Medicine (Medicine, Electro-Therapeutics, Surgery, 
and Laryngology Sections), at 6.80—Dr L. 8 T. Burrell, Dr. S 
Melville, J. E H Roberts, S. Hastings, Dr W, Gordon, E. M. 
Woodman, Dr R Knox, Dr. D Forrest, Sir Charlton Briscoe, and 
others Discussion on The Diagnosis and Treatment of Intra-thoraclc 
New Growths 

British Institute or Phuosophioal Stldtkr (at Bedford College for 
Women), at 6.80 —Prof L J Russell The Philosophical Problem* 
within Science (Lecture) 

.Zoological Society or London, at 5 30 —Dr. H, H Scott. Report on 
the Deaths occurring in the Society's Gardens during the Year 1926.- 
WE.Lt Groft Clark and the late Dr. C F. Sonntag • A Monograph of 
Oryrterofm* a ,fer HI. Tlie Skull, Skeleton of the Trunk and Limbs, 
and General Summary -Dr Marie V Lebour The Young of Stylo- 
rhfiron submit G O Sara and StploeKeiron abhreviatuin 0 O Bars 
(Crustacea), from Mediterranean Plankton collected by Mr. F 8 
Russell in the Neighbourhood of Alexandria, Egypt.—Oldfield Thomas 
On Mammals from OvandKiUnd and the Cunene River, obtained during 
Oapt Shortridge’a Third Percy Bladen and KafTrarUm Museum Expedi¬ 
tion into South-West Africa —Helen M England • Development of 
Gonophores of the StylSHtoridR;. 

Institution of Civil Encumbers, at 6 —V. Bayley The Khyber Rail¬ 
way.—Col. G R. Hearn : The Survey and Construction of the Khyber 
Railway 

iNBTiTt t* or Marine Engineers, at 6.S0.—F. B. Clifford The Principles 
and Practice of Automatic Steering 

Royal Photographic Society, at 7 —A Keighley Palestine (Lecture) 

Institution or Electrical Engineers (North Midland Centre) (at Hotel 
Metropole, Leeds), at 7 - H. Parodl The Electrification of the Parii- 
Orleaus Railway 

"Society or Chemical Industry (Birmingham and Midland Section) (at 
Birmingham University), at 7,16 — A A Perks . The Heat Reactions 
occurring during the Vulcanisation of Rubber 

Institution of Engineers and Shipbuilders in Scotland (at 89 
Elmbank Crescent, Glasgow), at 7.30. 

Royal Ant ft kopo logical Institute (Indian Section), at 8.16 — R E 
Enthoven ; Ethnographic Research in India. 


WEDNESDAY, February "J4. 

Institute of Hygiene, at $.80.—Di. L. R Lempiere Diet in Schools. 
Royal College or Surgeon* of England, at 6 —Sir Arthur Keith • 
Fossil Remain* of Ape and Mau (2) Fossil Anthropoids of Europe and 
of Asia. 

Geological Society of London, at A 80. — Dr. G L. Biles The 
Geological Structure of Ben Lawers and Meall Oorrauaich (Perthshire) 
BmwoovtEN Society for the Study of thk History of Engineering 
and Technology (at the Science Museum, South Kensington), at 
6.80 — G. F. Tyaa : Matthew Murray—A Ontenary Appreciation 
British Institute of Philosophical Studies (at University of London 
Club), at 6, SO —Hon. Bertrand Russell: The Structure of the World 
(Lecture). 

North-East Coast Institution of Engineer* and Shipbuilders 
(Graduate Section) (at Neville Hall, Newcastle upon-Tyne), at 7 
Society of Ciikmical Industry (Nottingham Section) (at University 
College, Nottingham), at 7.B0 —a R Trofcman and Dr. B R. Trotmau * 
Further Experiments on the Chlorination of Wool —Dr. E. R Trotmau • 
k The Determination of Dissolved Oxygen In Effluents. 

Royal Microscopical Society (Industilal Applications Section), at 7 80 
—Kodak, Ltd. * Practical Demonstration of the Eastman Colorimeter 
—C A. Klein : The Application of the Microscope to the Examination 
of Pigment* and Faints. 

Royal Uooibtt or Aim, at 8.—Dr Mary Fiahetiden : Domestic Heating 
British Psyoholooioal Society (Medical Section) (at Royal Society of 
Medicine), at 8 SO.— Dr. J. T MocOurdy . A Hypothetical Mental 
Constitution of Compulsive Thinkers 
Medical Society of London, at 6.—Dr. F. Btirsard ’ The Principles 
of Treatment in relation to Diseases of the Nervous System (Lettsomlan 
Lectures) (2). 

T*orth-Ka#t Coast Institution or Engineers and Shipbuilders 
(Graduste Section—Newcastle) (at Armstrong College).—Prof C. J. 
Hawke* * The New Engineering Laboratories at Armstrong College 

THURSDAY, February 26. 

IRoyal Society, at i 80,—O. R. Baldwin and Prof. G. B. Jeffery * (a) The 
Relativity Theory of Plane Waves; (6) Eleotronio Orbits or the Rela¬ 
tivity Theory —Margaret Stlmson and Prof. G. B. Jeffery: The Motion 
of Two Spheres in a Viecou* Fluid.—A. L, McAulay and F. P Bowden * 
Evidence for a Film Theory of Hydrogen Overpgfeentlsl from Surface 
Tension Measurements.— i o he rand <a titl* only,— J. fl. Wolfenden: 
Critical Potentials or Hydrogen in the Presence of Catalytic Nickel 
and Coprnw J P MeHqtchUon. Adsorption Experiments with 
Radium o and Radium E.—J S. Dunn * <t) High Temperature Oxida¬ 
tion of Metal*. (U) The Low Temperature Oxidation of Copper,— 
Prof. J. Heyrovsky , A Note on The Significance of the Electrode 
Potential 

Royal Institution or Great Britain, at 5 16.—Dr. C, D. Sills: The 
Atom of Light and the Atom of Electricity (I). 
tNmruTiow or Mining and Mntalluhoy (at Geological Society of 
London), at 6.80 
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British Institute or Philosophical Studies (at Royal Anthropological 
Institute), at 5.80.—H J. Laski: Politics in Literature. H. G. Well* 
(Lecture). 

Royal Aeronautical Society, at 6 80.—A. J. Oobham :,Long Distance 
Aeroplane Flights. 

British Astronomical Association (West of Scotland Section) (at 
Royal Technical College, Glasgow), at 7.80.—J. J. Ross: The Moon's 
Motions and Ocean Tides. 

Optical Society (at Imperial College of Science), at 7.80.—O. Aves: 
Notes on the Significance and Detection of Low Error* of Refraction. 
—W. H. A. Flncham . Vertex Power and H* Measurement 

Institution or Electrical Engineers (Irish Centre (Dublin)) (at 
Trinity College, Dublin), at 7 45.—Prof. fl. P. Smith : An All-Electric 
House 

Institute or Chemistry Students' Association (London), at B —F, H. 
Oarr . Tho Transference of Chemical Processes to the Large Scale. 

FRIDA Y, February 26 

Royal Sanitary Institute (to Municipal Buildings, Middlesbrough), at 
4 —Dr. Grace Dtmdas, Dr 0 V. Dingle, and other*. Discussion* on the 
Malthrlvlng Infant, the Present Type of Smallpox, Organic Salvage, 
and Housing and Main Drainage. 

Royal Society or Midicine (Study of Disease in Children flection) (at 
Paddington Green Children’s Hospital, W.2), at 4.80. — Clinical 
Mertlug 

Physical Society of London (at Imperial College of Science), at 5.— 

J E Calthrop. The Effects of Torsion upon tho Thermal and 
Electrical Conductivities of Aluminium, with *]*cial reference to 
Single Crystals —T. H Harrison: A Study of the Concurrent 
Variation* in the Thermionic and Photo-Electric Emission from 
Platinum and Tungsten with the State of the Surfaces of these 
Metals —0. R Darling and E Edser. Demonstrations illustrating 
Surface Tension and Capillary Phenomena 

Royal College or burgeons or England, at 5 —Sir Arthur Keith: 
Fossil Remains of Ape and Man (S), The Kivu Gorilla and it* Bearing . 
on the Problems of Human Evolution. 

British Institute or Philosophicai Studies (at Royal Anthropological 
Institute), at 6 80 — Prof T. H Pesi * The Gestalt Theory (Lecture) 

Society of Chemical Industry (Glasgow Section)<jotutly with Institute 
of Chemistry) (at 80 Blmhnnk Orescent, Glasgow), at 7.—Prof. R. A 
Berry Soil Nitrogen. 

Socifty or Chemical Tnduwry (South Wales Section) (at Swansea 
Technical College), at 7 80 — E A Tyler 1 Some NoteH on Pure 
Chemicals An Inqniiy into the Purity of Available Supplies. 

North East Coast Institution or Engineer* and Shipbuilder* (at 
Newcastle-upon-Tyne), at 7.80.—J Richardson Hydro*Mechanical 
Gearing. 

Junior Institution of Engineers, at 7 30.—J F. Petree * Soven 
Thousand Years of Shipping 

Royai Institution or Great Britain, at ft —Dr. C Hagberg Wright* 
Nicola* de Peiresc and his Circle . The Story of a 17th Century Patron 
of Learning, 

Manchester Literary and Philosophicai Society 

Institution of Mechanical Engineers (Sheffield Branch).—Informal 
Discussion. 

SATURDAY, February 27 

North of England Institute of Mining and Mechanical Engineers 
( at Neville Hall, Newcastle-upon-Tyne), at 8 —K J- Johnston * The 
Use of Breathing Apparatus In Minim. 

Royal Institution of Great Britain, at a—Dr G. Macdonald: Roman 
Britain (2). 

PUBLIC LKCTURKI. 

SATURDAY, February 20. 

Horniman Museum (Forest Hill), at S.B0 —Gordon V. Child*: Ancient 
Crete and the Myths of the Greeks 

MONDAY, February 82 . 

King’s College, at 6 . 80 .—Prof A. S. Eddington . The Constitution and 
Evolution of the Stars (Succeeding Lectures on February 24 and 
March 1) 

St. Thomas’s Hompital Medical School, at 5 80.—Prof. D Murray 
Lyon: Borne Principles of Therapeutlca. (Succeeding Lectures on 
February 28 and 24.) 

TUESDAY, February 28. 

Gresham Coliege, at 6.— A. R. Hinka: Astronomy. (Succeeding 
Lectures on February 24, 25, and 26 ) 

WEDNESDAY, February 24. 

School or Oriental Studies, at 6 15.*- Prof. E. HerxfeJd : Persian 
Archeology (Jams* G. R. Forlong Lectures), (Succeeding Lectures on 
March 8, 8, and 12.) 

FRIDAY, February 2d. 

Municipal Technical School, Birmingham, at 7.16 —Dr. J, Newton 
Friend * Historical Chemistry • Phlogistic Period and Joseph Priestley. 

Institution or Civil Engineers, at 8.—Dr H. T. Calvert: The Activated 
Sludge Process of Sewage Treatment (Chadwick Lecture). 

SATURDAY, Feeboary 27. 

Horniman Museum (Forest, Hill), at 8.80.—G. C. Hobson: Squlffs, 
Cuttlefishes, and their Allies. 

COMFCffMMCC' 

FRIDAY , February 1ft, and SATURDAY, February 20. 

Uniyfruty. Bi em in oh am,— Inter-Uni verdiy Metallurgical Conference. - 
—The Metallurgical Student; Bis Place in Industry. 
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Problems of Immunity and Infection: the Filter¬ 
passing Viruses. 

Spitsbergen Papers. By W. £. Swinton 

Products from Coal. By J. F. T. 

South American Pit-Vipers. By C. J. M. 

The Newcomen Society. 

Our Bookshelf. 

Letters to the Editor : 

The Law of Inertia for Radiating Masses.—Sir 
Joseph Larmor, F.R.S. 

The Structure of Molecules.—Prof Raymond T. 

Birge. 

The Effects of Polarised Light on Bacterial Growth. 

Prof. S. S. Bhatnagar and R B Lai . 

The Nature of Active Nitrogen,—M. Duffieux 
Labelling in Public Institutes for the Public.— Miss 

L, E. Cbeesman. 

Is the Amencan Slipper-Limpet {Crepidula/omtcata) 
an Oyster Pest?—Dr. J. H. Orton . 

Photo-electric Polarimetry.—Dr. Joseph Kenyon 
Wordsworth’s Interpretation of Nature.—L. C. W. 

Bonacina. 

The Arabic Text of Avicenna’s “ Mineraba. ”—■ 

E. J. Holmyard. 

Intrinsic Brightness—A. P. Trotter . 

Neglected Early Scientific Instruments and Ap¬ 
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Problems of Immunity and Infection: 
the Filter-passing Viruses. 

I N investigations on the effects produced in the body 
by invading micro-organisms, much attention has 
been directed towards an analysis of the defensive 
reactions ol the former, but fewer observations have 
been made with regard to the offensive powers of the 
latter. Thus it is well known that the leucocytes or 
white cells of the blood, the wandering cells ot the 
tissues, and certain of the endothelial cells lining the 
blood capillaries, are a part of the defensive mechanism 
of the body against bacteria or other particulate matter, 
which they ingest, and, if possible, destroy, whilst a 
further line of defence is represented hy the different 
types of immune bodies which are present in the cells 
and tissue fluids or are developed therein in response to 
the invasion The factors on which the infectivity, or 
virulence, of an organism depends are, however, less 
certainly understood, although variations m virulence 
quite apart from variations in the defensive powers of 
the host have been frequently observed The “ Report 
of the Medical Research Council for 1924-1925 ” lays 
stress on this aspect of the question, whu h has assumed 
considerable importance from the recent work of Gye 
and Barnard on cancer. 

It has been known for some time that lertain organ¬ 
isms are, by themselves, non-virulent thus, the bacilli 
or spores of tetanus, or lockjaw, and those of gas gan¬ 
grene, if thoroughly washed, produce no ill-effects on 
injection into the animal body. Gye and Cramer found 
that a minute quantity of a calcium salt, or of silica, 
both common constituents of the soil in which the 
organisms ot cur, injected along with them enabled them 
to act with their full virulence. A somewhat similar 
relationship was observed by Gye and Kettle with 
regard to the growth of the tubercle bacillus in the 
presence of silica, a relationship which is seen clinically 
m the association of pulmonary tuberi ulosiswith silicosis 
in ‘ miners’ phthisis ’ It is of interest that some proto¬ 
zoa also seem to require the presence of some associated 
factor before they become virulent, thus, Dobell has 
found the Entamoeba histolytica , the amoeba responsible 
for one type of human dysentery, in the intestine of 
many people in Great Britain, yet the disease itself is 
very rare 

It will be recalled that the work of Gye and Barnard 
on cancer offers a very close analogy to the above- 
mentioned examples of the association of an organism 
with some * specific ’ factor necessary for the develop¬ 
ment of the pow'er of infectivity. The difficulty facing 
the hypothesis of the infective nature of cancer has 
always been the impossibility of transferring the tumour 
from ope animal to another of a different species, and 
even in the case of animals of the same species, 
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transference is only possible with the living tumour 
cells. On the other hand, the microscopical appearances 
of a single variety of cancer in different species are the 
same, suggesting definitely a similarity of origin. The 
investigations of Gye and Barnard reconcile these two 
points of view by showing that the disease depends on 
the presence of a micro-organism acting in association 
with a 1 specific 1 chemical factor 

Although usually the inoculation of an animal with a 
tumour only produces a growth when the living tumour 
cells are implanted, a few exceptions to this statement 
are known; thus, the Rous fowl sarcoma is caused by 
an agent which passes through the finest filters and has 
for long been believed to be a filter-passing micro¬ 
organism Gye proved that this virus is actually 
corpuscular, since it can be shifted in fluids by the 
application of a centrifugal force and in pure culture, in 
the technique of which he was also successful, can be 
photographed by means of ultra-viulet light by the 
method devised by Barnard The presence or absence 
of the organism, determined experimentally by Gye, 
was confirmed microscopically by Barnard, thus in¬ 
creasing confidence in the results obtained by each 
author But the greatest interest, perhaps, lies in the 
demonstration that the organism itself failed to produce 
any tumour when inoculated into fowls 4 it was only 
when an extract of tumour tissue in which there were no 
living organisms was inoculated together with the 
virus that a growth appeared It was found on further 
work that the microbe could be obtained from other 
animals or tumours, but that the second non-living 
factor was ‘ specific/ in the sense that the type of 
tumour and its actual occurrence in an inoculated fowl 
depended upon the former’s presence. The work sug¬ 
gests that the organism can only produce a tumour when 
the * soil 1 is suitable for its growth. the many agents to 
which the origin of different cancers is ascribed, such as 
various irritants, may perhaps act by production of a 
favourable * soil/ in other words, by causing the cells of 
the tissues to form, in the course of their, probably 
abnormal, metabolism, a chemical substance, which, in 
the present state of our knowledge, can only be described 
as the 4 specific factor.’ 

The work of Gye and Barnard lends additional 
importance to investigations of the other filter-passing 
viruses and the diseases caused by them, among which 
may be mentioned canine distemper, ‘ sleepy sickness ’ 
{Encephalitis letkargica), herpes, vaccinia (cowpox) and 
variola (smallpox). That methods which are used for 
the investigation of the properties and effects of ordin¬ 
ary bacteria are applicable to the study of these viruses 
has been shown in the case of vaccinia and variola by 
Gordon, He has found that different samples of vaccine 
lymph obtained from calves and used in the vaccina- 
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virus, and that the viruses from different smallpox epi¬ 
demics tested against anti-vaccinia serum, all gave 
positive results. The fact that the immunity reactions 
given by this group of * ultra-microscopic ’ organisms 
are similar to those given by the more common bacteria 
suggests that investigations on the other filter-passers, 
such as the viruses of cancer and canine distemper, can 
be undertaken with the hope of adding greatly to our 
knowledge concerning them. Work in connexion with 
the latter disease is being carried on in association with 
the Field Distemper Fund. It has been found that the 
disease can be transmitted to ferrets, which may thus be 
used fpr much of the experimental work , the virus is 
undoubtedly a filter-passer, although it has not yet been 
isolated or cultivated in vitro ; the disease is extremely 
infectious, and it appears possible that the virus is air- * 
borne, at any rate over short distances, necessitating 
adherence to a scrupulous technique on the part of all 
those concerned m the investigation 
Two further points may he very briefly considered. 
Although the chemical nature of Gye’s * specific 
factor ’ is quite unknown, there is no reason why 
further research should not throw light upon its general 
chemical properties, m the same way that recent work 
has brought an increased knowledge of the chemistry 
of the compounds involved in the immunity reactions 
of the body Dudley and Laidlaw have obtained from 
tubercle bacilli a substance which forms precipitates in 
high dilutions with the serum of animals immunised 
against the whole protein constituents of the bacilli, 
although it will not itself evoke the production of such 
a serum. On analysis, the substance was found to be 
a complex carbohydrate of the nature of a gum, yielding 
pentoses and a more resistant nucleus on hydrolysis. 
Again, Hartley has shown that certain of the reactions 
between diphtheria toxin and antitoxin are caused by 
the ether-soluble constituents of the serum, whereas 
others occur independently of this fraction 

Finally, mention should be made of the question of 
treatment. the work on the filter-passing viruses having 
shown their close relationship with the microscopic 
bacteria, so far as the responses of the body are con¬ 
cerned, the outlook for a specific therapy is brighter 
than might otherwise have been the case. Meanwhile, 
the investigation of chemical compounds with a bacteri¬ 
cidal action is being continued, especially in connexion 
with tuberculosis : both sanocrysin and certain oils have 
claimed the particular attention of numerous workers. 
An interesting point in connexion with the latter is the 
discovery by Griffith that the germicidal power of the 
oils is increased by exposure to the sun’s rays, owing to 
chemical changes which they undergo in the light. One 
may recall the formation of the anti-rachitic vitamin 
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in similar circumstances, and the beneficial effects of 
sources of the fat-soluble vitamins in this disease. 

The many points on which our knowledge of micro¬ 
organisms is advancing suggest a hopeful outlook with 
regard to the treatment of cancer and tuberculosis, two 
of the great scourges of mankind. Although a certain 
cure is not yet obtained, and may be still far distant, a 
cautious optimism with regard to the position appears to 
be justified. 

Spitsbergen Papers. 

Spitsbergen Papers Vol x Scientific Results of the 
First Oxford University Expedition to Spitsbergen 
(1921). Pp. xi+ 454 + 17 plates. (London. Oxford 
University Press, 1925.) 309. net. 

RITISH tradition in Spitsbergen dates from 
Stuart times, when English sailors explored 
the roasts and fiords of that northern land Later, 
Phipps, with whom was the midshipman destined to 
be Lord Nelson, and Lord Dufferin, added to our 
associations Scientifically, however, the tradition 
is barely half a century old, Sir Martin Conway’s 
expedition being virtually the first serious attempt 
of British men ot science to grapple with the problems— 
geographic al and geological of Spitsbergen Within 
the last few years, the exploration work of the late 
Dr \V, S. Bruce, the detailed geological investigations 
of the Scottish Spitsbergen Syndicate, and the results 
of the several Oxford University expeditions, have put 
the seal upon our interest and research 
The present work, which is the first volume of the 
results of the four Oxiord expeditions and is devoted 
to the researches of the first (1921) party, consists 
of thirty-two reprints of papers, retaining the format 
and pagination of the scientific journals m which they 
originally appeared, with an appendix on Polyzoa 
and Tunicata which has not previously been published. 
In the preface to the volume, the writer states that 
the original idea was that the expedition should be 
purely ornithological. Later, however, the personnel 
was increased to include representatives of the other 
natural sciences, with the result that the book contains 
articles on subjects ranging from rotifiers and lichens 
to topography, glaciology, and the courtship of birds. 
The party finally consisted of eighteen men under the 
leadership of the Rev. F. C R. Jourdain, and with the 
title of the Oxford University Expedition to Spitsbergen. 

The expedition consisted of two parties which spent 
almost three months in the archipelago, visiting Bear 
Island, Prince Charles Foreland, and the west coast of 
Spitsbergen generally, and Ice Fiord in particular 
The scientific results obtained were published as soon 
as possible in the appropriate journals, so that specialists 
haye already seen the results that most concern them. 
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The results may be divided into two groups: those 
which deal with topographical and geological work, 
and those concerned with the zoological and botanical 
observations made by the expedition. The former is 
represented by three papers of great interest. Mr. 
R. A Frazer gives an account of the topographical 
work of the expedition, which was mainly in the nature 
of a reconnaissance and consisted principally of a sledge 
journey into the area north-east of Ice Fiord known as 
Garwoodland and New Friesland. In another paper 
Messrs Huxley and Odell describe in detail the nature, 
and their theories of the formation, of the peculiar 
stone and fissure polygons and other surface markings 
seen so well in Spitsbergen This paper is of special 
importance in view of the fact that it was only so 
recently as 1914 that Hogbom, for the first time, put 
forward a feasible explanation of the phenomena. 
Mr. Slater’s observations on the Nordenskiold and 
neighbouring glaciers are also worthy ot dose study in 
view of the analogies (already noted by Garwood and 
Gregory) to be drawn between certain glacial phenomena 
in Spitsbergen and British drift deposits. 

The biological papers are of exceptional interest 
from an ecological point of view. Spitsbergen occupies 
a peculiarly favoured position for such study, being 
a fairly accessible region for the explorer, yet sufficiently 
isolated to maintain a relatively simple fauna and 
flora In addition, a great number of observations 
had already been recorded by other workers. Full 
advantage was taken by the Oxford Expedition of 
the opportunities thus afforded, as is evidenced by 
the published results In a work of this kind, it is 
an invidious task to select papers of outstanding 
merit, but the “ Contributions to the Ecology of Spits¬ 
bergen and Bear Island ” by Messrs Summcrhayes and 
Elton is one of the most striking contributions yet 
made to Arctic biology In this paper the authors 
describe the plant and animal communities of part of 
Bear Island and Spitsbergen (Prince Charles Foreland, 
Cape Boheman, and various parts of Ice Fiord). The 
succession of plant communities is traced, a noteworthy 
feature being the relative abundance of cryptogams, 
especially Bryophyta. The proportion of this group 
is particularly high upon the maritime coasts, which 
is no doubt due to the increase in humidity. The 
number ol species, both plant and animal, is small, 
the severity of climatic conditions, geographical 
isolation, and the absence of distinct night and day 
being the chief factors held responsible. In addition, the 
authors give a sketch of the food cycle in Bear Island. 

The remainder of the papers, apart from a few on 
ecological problems, are devoted to additions to 
systematic zoology and botany. 

The volume, since it unites a somewhat scattered 
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literature, will prove useful to libraries, universities, 
and other institutions, besides appealing to the ever- 
increasing number to whom Spitsbergen is more than 
a geographical name The absence of an index in a 
work like this is of no real importance, but one hopes 
that the printers, not the authors, are responsible for 
the occasional lapses in the spelling of geographical 
names and for the 1 die-hard ' form “ Spitsbergen,” 
which once or twice makes its way into the text. 

The results of the further Oxford expeditions will 
appear as the second volume of these papers, while 
other results, notably ornithological, will appear in 
book form. Perhaps one can say nothing better for the 
present part than that one looks forward with interest to 
the arrival of these future works In the preface, the 
committee expresses the hope that other young scientific 
workers may have equal opportunities for similar 
experience. All who read these results will heartily 
echo this wish. Few countries offer so much of value 
for the young natural historian as Spitsbergen, and 
the work of the Oxford expeditions will prove an 
admirable guide W. E. Swinion. 

Products from Coal. 

The Industrial Applications of Coal-Tar Products 
By H. M. Bunbury and A. Davidson. Pp. xi-f 284 
(London * Ernest Benn, Ltd , 1925.) 42 s. net. 

HE numerous products obtained from coal-tar 
are ever increasing in importance, not so much, 
perhaps, because of the isolation of new substances or 
new derivatives of the older materials recognised as 
being present therein, but more by reason of the 
utilisation of compounds hitherto known to be present, 
which have previously found no industrial application 
In the preface to the book under review, the authors 
direct attention to the fact that no commercial use has 
yet been found for phenanthrene and fluorene, and it is 
indeed remarkable that this should be the case when 
it is remembered that phenanthrene is the basis of some 
of our most important natural alkaloids Nevertheless, 
the other side of the picture tells a different story, and 
there can be no question that in the near future use 
will be found for these hydrocarbons just as use has 
now been found for such substances as acenaphthene 
and carbazole, compounds at one time regarded as 
laboratory rarities. 

The materials required by the chief users of the coal- 
tar products, the fine chemical industry and the dye¬ 
stuffs industry, are steadily advancing m complexity and 
intricacy, because the competition between the various 
interests leads to the production of new compounds 
possessing some small advantage over the older ones 
which enables them to compete successfully in the 
world’s markets. It does not necessarily follow that 
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complexity of structure implied commercial advantage, 
because some of the simpler products—for example, 
aniline black—still retain their places among the fore¬ 
most of the dyes in use. But when the field of choice 
is so wide and the number of products so great, research 
will always find some particular substance which has 
special industrial advantages leading to a demand for its 
production, and the manufacturer is often prepared to 
meet this demand even though it entails a financial loss, 
The progress of the dyestuffs industry, which is based 
on the products from coal-tar and the “ intermediates ” 
derived from them, is indicated by well-defined steps, 
each involving the utilisation of a new series of products. 
The initial production of the tnphenylmethane dyes 
found employment for the coal-tar bases aniline, the 
toluidines, and so forth. The introduction of the 
substantive cotton dyes provided a use for naphthalene 
and the sulphonic acids of the naphthols and naphthyl- 
arnmes. The production of synthetic alizarine brought 
in anthracene and the tremendous step in advance made 
when Bohn discovered mdanthrene provided a use lor 
a variety of products hitherto either unknown or not 
utilised Without question, the development of the 
industry depends on the production of new and suitable 
intermediate products or the preparation of old “ inter¬ 
mediates ” in a new and more economical manner, and 
it would seem that we are now about to enter a new 
era in this connexion which may affect our existing 
conditions of manufacture, because it entails a com¬ 
pletely new kind of chemical technique 

The successful production of methyl alcohol 
(methanol) provides the “ writing on the wall ” and 
indicates the direction synthetic organic chemistry 
will take in the future. Every manufacturer interested 
m organic chemical reactions,and every organic research 
chemist, should keep the phrase “ reactions at high 
temperatures and pressures in the presence of a 
catalyst ” always before him, because we as a nation 
must not be behindhand in the new development. 

The book under review is a well-thought-out attempt 
to group the industrially important material among the 
dyestuffs, explosives, and so forth, under the head of the 
industrial parent substance. The method is a good one, 
and enables the reader to find with little trouble any 
substance concerning which he may require information. 
The use of charts wherever possible facilitates reference 
and helps the reader to see at once the relationship 
between the various derivatives of some single parent 
substance. For example, Chart v. onpp. 116 and 117 
gives a very clear and concise picture of the derivatives 
of naphthalene. The book is well printed, and the 
formulae are clear and not too elaborate. It should find 
a place on the shelves of all those who are interested 
in the subject with which it deals. J. F. T* 
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South Americas Pit-Vipers. 

A General Consideration of Snake Poisoning and Obser¬ 
vations on Neotropical Pit-Vipers . By Afranio Do 
Amaral, (Contributions from the Harvard Institute 
for Tropical Biology and Medicine, 2.) Pp. vi + 64 + 
16 plates. (Cambridge, Mass.: Harvard University 
Press; London: Oxford University Press, 1925) 
10 s. 6d, net. 

HE work under notice is a collection of four 
papers on the classification of the South Ameri¬ 
can pit-vipers, prefaced by an essay on snake poisoning 
in general. In the preface, the nature of the poisons of 
the principal venomous snakes, their complexity, their 
action, the quantity of venom ejected, the symptoms 
seen in victims bitten by serpents of different kinds, 
and the serum treatment of snake bite is all surveyed 
in 20 pages. The materials for this survey have been 
selected with discretion, the information is accurate, 
and it forms a useful introduction to the subject of 
snake poisoning, but has no particular relation to the 
four short papers which follow it. 

Of the serum treatment of snake poisoning, the 
author has had first-hand experience at the Bu tan tan 
Institute at Sao Paulo, where he has been an assistant 
for some years. The Butantan Institute is the only 
place where the serum treatment of snake poisoning has 
been thoroughly exploited, first by Vital Brazil and 
latterly by Gomes. Here four classes of serums—anti- 
crotalic, anti-micrurus, polyvalent anti-bothropic, and 
polyvalent anti-ophidic—are manufactured and issued 
in Concentrated form. Snake poisons are highly 
specific, and a serum produced against one species of 
snake is generally of little use against another, although 
some amount of overlapping occurs. Polyvalent sera 
are, therefore, necessary for treatment, as the particular 
species of serpent responsible for the bite cannot 
usually be identified and there is no time to spare, if 
the treatment is to be effectual. 

As with poisoning by bacterial toxins, early adminis¬ 
tration of serum is essential. We do not agree with 
Dr. Amaral that the dosage and method of administra¬ 
tion should be adapted to the “ estimated ” quantity 
of poison inoculated. We believe this to be dangerous 
advice, and that a full dose should be administered as 
soon as possible after the accident and by the intra¬ 
venous route. If this is impracticable, the serum 
should be injected deeply into the muscles of the buttock. 
Anti-serum is but slowly absorbed from the subcutane¬ 
ous tissue, and is at least twenty-five times as effective 
when injected directly into the circulation. Unfor¬ 
tunately, intravenous injection is rarely possible until 
some time afterwards, as the doctor is not usually 
present %t the time of the accident. Notwithstanding 
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all the disadvantages pertaining to the treatment of 
snake poisoning, the results in Brazil have been very 
encouraging. 

The value of the preface would have been increased 
if a short bibliography had been attached to indicate to 
the serious student where the literature on snake poison 
may be found. Should such a one read this review, 
he may be glad to know that it is completely reviewed 
in vol. 2 of Marie Phisalix’s wonderful book, “ Animaux 
vemmeux et venins ” (Paris. Masson et Cie, 1922). 

The four systematic papers contain a reasoned 
criticism of the present classification of the commoner 
pit-vipers and suggestions for their better arrangement, 
based upon the examination of upwards of 6000 living 
specimens of all ages. It may seem strange that one 
individual has had such a wealth of material at his 
disposal. This is explained by Dr Amaral's connexion 
with the serum institute at Butantan, Brazil. Quanti¬ 
ties of living snakes are procured by the Institute to 
supply venom for the immunisation of horses, and many 
are also sent for identification in order that the victim 
of snake bite may receive the appropriate anti-venom. 

A re-examination of the classification of these South 
American vipers will be welcomed by herpetologists 
and others interested in their identification, as at 
present there is some confusion The wealth of 
synonyms, too, is bewildering In the British Museum 
catalogue of snakes, under Lachesis lanceolatus , theie 
appear more than thirty synonyms Dr. Boulenger, 
who is responsible for the catalogue, does, indeed, 
suggest that, under this designatidn, two or three 
different species may be confounded. In the opinion 
of Dr. Amaral, much of the confusion is due to the fact 
that European herpetologists have generally had only 
spirit specimens at their disposal, which had lost their 
colour, and have not had means of differentiating young 
from old snakes. As he shows m the second article in 
the book under review, “ On the Evolution of Dorsal 
Markings,” the pattern at different ages varies so 
greatly in some species, e.g . Bothrops jararacussu , that 
it might be supposed that one was dealing with 
different species. 

The principal paper in the series is on the differentia¬ 
tion of the species Bothrops atrox, B. jararaca, and 
B. jararacussu . The author concludes that “ echis ” 
of most of the Spanish-American countries, the “ fer- 
de-lance ” of Martinique, the “ barcin ” of Trinidad, 
and the “ caissaca ” of Brazil are all one species, 
Bothrops atrox (Linne). The “ jararaca ” of Brazil 
and the “ yarara ” of the Argentine he found to be 
B jararaca (Wied), and the “ jararacussu ” of Brazil 
and the “ yararaguassu ” of Argentine, Paraguay, and 
Boliv.ia to be B. jararacussu (Lacerda). He prefers the 
generic term “ Bothrops ” to that of " Lachesis/' on 
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the ground that this name was the first used, namely, 
by Linn6 so long ago as 1758 The three species differ 
in their habits of life B. atrox prefers humid, wooded, 
and rocky places, and feeds on small rodents. B.jara - 
raca prefers the open and is commonly encountered in 
hay-fields. It also devours small rodents. B. jarara- 
cussu is amphibious and feeds almost exclusively on 
batrachians. Their poisons are different. These three 
species are described in detail The last of the series 
of papers deals with Bothrops Neuwiedti } which 
Dr. Amaral proposes to divide into four subspecies, on 
the ground of the fixity of their chromatic characters. 
Here he would appear to be on uncertain ground The 
characteristics on winch the proposed subdivision is 
based are associated with the habitat of the snakes, and 
there is no evidence that if they were translated from 
one locality to another the supposed fixity would be 
maintained. 

The papers are accompanied by excellent plates. 
The coloured pictures of B atrox , B. jararaca , and 
B. jararacussu, drawn from life, are beautiful 

C. J. M 


The Newcomen Society. 

The Newcomen Society for the Study of the History of 
Engineering and Technology . Transactions , Vol. 4, 
1923-1924. Pp. xii + 153 + 21 plates. (London : 
Secretary, Newcomen Society, Science Museum, 
1925.) 205 . 

HIS latest *blumc of Transactions of the Neiv - 
comen Society is one of wide interest. The 
subjects dealt with range from chain pumps of the 
seventh century to the earliest locomotives in America; 
from the dynamics of Leonardo da Vinci to the biblio¬ 
graphy of the history of engineering and applied 
science. As a frontispiece there is a reproduction of the 
earliest known print of a Newcomen engine. This print 
is not only the earliest drawing, but also the earliest 
document of any kind known showing the construction 
of the engine. The original by Henry Beighton was 
only recently discovered in the Library of Worcester 
College, Oxford, by Mr. L. de M. Johnson, of the 
Oxford University Press. Though in the Transactions 
the drawing has had to be folded, copies can be obtained 
unfolded, and we think this historical drawing should 
be exhibited wherever mechanical engineering is taught. 

The philosophical view of the work of the Society is 
well stated in the presidential address of Mr. Loughnan 
St. L. Pend?ed, while the biographical side is illustrated 
by a paper on the Rastricks—a family in which engineer¬ 
ing skill was in some degree inherited. John U. Rastrick 
was a contemporary of George Stephenson, and his best 
memorial is the London and Brighton Railway. 
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Just as it is the aim of the Newcomen Society to further 
the study of the history of engineering and technology, 
so it was one of the objects of the Royal Society in its 
earliest years to collect and chronicle a history of 
the minor arts and trades. In his diary of January 
16, 1660, John Evelyn wrote: I went to the Philo¬ 
sophic Club where was examined the Torricellian 
experiment. I presented my circle of Mechanical 
Trades "; and in Dr. Birch's History of the Royal 
Society is an entry of the same date : u The Catalogue 
of Trades brought m by Mr. Evelyn and that of 
Dr Petty were referred to them and Dr. Merret to be 
compared, methodised and returned to the Society." 
Evelyn’s “ Circle ” has been preserved, and with a 
prefatory note by Mr. Forbes Sieveking is reproduced 
in this volume. 

Two very different aspects of the iron industry in 
England are given in Mr. Rhys Jenkins’ u Sketch 
of the Industrial History of the Coalbrookdale 
District," and in Mr. W. A. Young’s paper, 
“ Works Organisation m the 17th Century: some 
account of Ambrose and John Crowley." Iron 
founding has been carried out in the Coalbrookdale 
district for centuries, and here the problem of smelting 
iron with coke was solved, cast-iron tram lines first 
used, the first cast-iron bridge erected, and some of 
the cast-iron cylinders made for Watt’s engines. The 
blast furnace made its appearance in Shropshire about 
the middle of the sixteenth century, and from 1707 
until 1791 the three Abraham Darbys in succession 
reigned over the Coalbrookdale works. 

The Crowleys began as ironmongers in Greenwich and 
in London, and then became manufacturers of hardware 
in Durham. The firm was in existence for 170 years, 
and the picture of the works at Winlaton, where edge 
tools, files, anchors, nails, spades, etc., were made in 
very large quantities, is one of a community somewhat 
resembling that of a great religious house. Innumer¬ 
able rules were laid down to encourage and admonish, 
courts of arbitration met at stated intervals, the 
children were educated, the sick doctored, and the 
infirm pensioned. Working hours were from five in 
the morning until eight at night, and curfew rang at 
nine o’clock. The instructions went so far as to provide 
for the assistance of those who, by reason of “ folly, 
weakness or extravagance," have had recourse to the 
pawn shop. Sir Ambrose Crowley died in 1713, a very 
wealthy man. He had been an alderman and sheriff 
of the City of London, but Mr. Young’s paper shows 
that he is entitled to be considered the pioneer 
of industrial welfare work. He made a very re* 
markable experiment, and the principles laid down 
by him sufficed for guidance for more than a 
century. 
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Our Bookshelf. 

The Rigid Airship; a Treatise on the Design and 
Performance . (The Specialists' Series.) By E H 
Lewitt. Pp. x + 283. (London: Sir Isaac Pitman 
and Sons, Ltd., 1925.) 305. net. 

The airship in aeronautical text-hook literature has 
received but scant attention in the past. Aeroplane 
and seaplane design and the theoretical problems 
associated with them compose the subject matter of 
such works, while airships are dismissed in a few 
meagre paragraphs under the general heading of 
“ lighter-than-air craft." There is no special reason 
for this other than that the airship has almost con¬ 
sistently been regarded as the step-child of officialdom 
and certainly not to be encouraged by any consistent 
policy of construction and development. Yet, regarded 
as a scientific problem, the design of the rigid airship, 
as the present work proves, presents a problem in a 
type of structure which has not previously occurred 
in engineering and consequently gives rise to a crop of 
fresh problems both on the aerodynamic and the 
structural sides. 

The present work is confined to the question of 
design on the structural side The earlier chapters 
analyse the forces on the airship in so far as they 
affect this question The types of girders and struts 
used and the elastic properties of which they are com¬ 
posed are described m Chap. iv. The next two chapters 
treat of the beam stresses and the temperature stresses 
in the hull The author then passes on to consider 
the tensions in the wiring—transverse, circumferential, 
and diagonal—and the longitudinal girders. The 
treatment is completed by a discussion of performance 
and a detailed analysis of design in a special case 
The author has throughout adopted the sound method 
of approaching each problem mathematically and com¬ 
paring the results so obtained with actual experiment. 
In this respect the treatment is excellent. If a criti¬ 
cism might be offered, it is that the author has tended 
to keep rather closely to the methods developed in his 
own contributions to the subject, so that the work of 
other investigators is scarcely accorded sufficient 
prominence ; otherwise a most satisfying book 

The British Journal Photographic Almanac and Photo¬ 
grapher's Daily CompantOHy with which ts incorporated 
<{ Tke Year Book of Photography and Amateurs' Guide ” 
and “ The Photographic Annual,” 1926. Edited by 
George E. Brown. Pp. 848 + 32 plates. (London* 
Henry Greenwood and Co., Ltd , 1926 ) 2 s net 

As this is the diamond jubilee issue of this well-known 
publication, the editor has considered it a suitable time 
to make several improvements in it, though a cursory 
glance shows that it is similar to previous issues in the 
general nature and arrangement of its contents. There 
are three notable changes in addition to the use of a 
rather dearer type. It is no longer an almanac except 
in title, for it contains nothing of the nature of an 
almanac or calendar. What was originally subsidiary 
matter has increased so much that the volume is now a 
general practical guide and record of progress, and in 
due time, we suppose, the main title will indicate this. 
For many years a substantial part of the matter other 
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than the advertisements was a collection of short 
articles from many contributors giving their experiences 
and suggestions. This section served its purpose at the 
time, but changing circumstances rendered it advisable 
to discontinue it. This year there is tendency to 
return to it, but the five articles are rather of the 
review or generally instructive character than of a 
personal nature The history of the “ Almanac," with 
a reproduction of the first; which was a wall sheet 
calendar with a few useful items of information in the 
margins, is of value from a historical point of view. 
The editor on “ Amateur Cinematography," Mr. 
T L J. Bentley on the use of a hand-camera, and Mr. 
J W. Purkis on “Rational Time Development” are 
authoritative articles on matters of present-day interest. 
As *1 celebration of the jubilee the volume includes 
thirty-two excellent photogravure reproductions, 
twenty-five of which are from the Pans Salon of 
Photography. 

Electrical-Machinery Erection. By Terrell Croft Pp 
ix + 314 (New York McGraw-Hill Book Co., Inc.; 
London: McGraw-Hill Publishing Co, Ltd, 1925.) 
net 

Mr. Croft is concerned with the mechanical features 
of electrical machinery installation The average 
young engineer when he has finished his college training 
knows little of the mechanical operations that have to 
be performed between the unloading, for example, of 
a heavy motor generator set, from the car to its final 
fixing and aligning in its operating position As a rule, 
he allows himself to be guided by the foreman, who 
generally does everything by a cut-and-dned method. 
The methods of arranging the slings and of bracing 
the apparatus prior to lifting he learns from the work¬ 
men. The methods learnt in this way are unsuitable 
in certain cases, and the young engineer is too often 
thrown on his own resources, sometimes with un¬ 
fortunate results. We therefore welcome this book, 
as it should prove useful to every engineer engaged in 
erecting work. There are 334 excellent illustrations, 
showing not only the correct methods, but also com¬ 
monly used incorrect methods, of performing necessary 
mechanical operations. A section of the work is 
devoted to “ mechanical maintenance,” particular 
attention being devoted to the upkeep of the bearings. 

The Dynamical Theory of Gases By Dr. J H. Jeans. 
Fourth edition. Pp. vn + 444. (Cambridge: At 
the University Press, 1925.) 30J net 

The intervals at which new editions of this valuable 
treatise are called for grow shorter, testifying to the 
continued—in fact, growing—interest of students and 
investigators m the subject, and to the importance of 
the service rendered by the author m presenting it so 
admirably. The second edition, of 1916, was different in 
important respects from the original work of 1904, the 
quantum theory having in the interval offered a way of 
escape from the difficulties surrounding the theorem of 
equipartition of energy. In the third edition, of 1921, 
the account of the quantum theory was extended. In 
the present issue a few recent papers on the kinetic 
theory are duly remarked on, either in the text Or in 
footnotes, but no important changes are made. 
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Letters to the Editor. 

\Th* Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return ,, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Naiure. No notice is 
taken of anonymous communications .] 


The Law of Inertia for Radiating Masses. 


Radiation of amount GE, lost by a body, diminishes 
its effective mass, on Maxwellian principles, by 
lEfc *: and some perplexity is apparent in recent 
discussion as to how this tells on the dynamical 
inertia of a planetary mass According to the 
Newtonian doctrine, it is the rate of change of 
momentum mv which must be equated to the extrane¬ 
ous gravitational or electric force acting on the body: 
and this principle was taken over by Einstein, in 
extended fourfold form and in concert with relativity, 
as the key to his brilliant tentative explorations 
towards a closer view of gravitation. But 


d, v dv dm 
(mv) = m-p + v— ' 


dt 


dt dt 


so that if the mass is diminishing by radiation, con¬ 
servation of momentum seems to demand accelera¬ 
tion of velocity of a body isolated and so free from 
external force Yet the doctrine of relativity asserts 
that no standard can exist on which to measure such 
change of velocity, whether of translation or rotation. 
such a conclusion therefore would contradict relativity 
On this ground it 19 claimed that the applied force 

must be equated, following l)r Jeans, to and 

not to —(mu). Yet the latter form is based directly 

on a very keystone of relativity. One way out of 
the apparent paradox would be to postulate a frame 
in the ether with reference to which the velocity 
of an isolated body could be measured . this would 
institute an exception to accepted doctnne widely 
verified Prof E W. Brown (Proc. U.S National 
Academy , 1926, p. 2) appears to be troubled, and 
naturally so, by uncertainty as to which formula to 
adopt with a view to studies on cumulative long- 
range effects of radiation in dynamical astronomy. 

It seems well worth while, in this connexion, to 
direct attention to a classical memoir by the late 
Prof Poynting (Phil Trans , 1903) on " Radiation 
in the Solar System M and to his other investigations, 
theoretical and experimental, on pressure of radia¬ 
tion, in which astronomical effects are considered. 
In particular, he revealed (by indirect argument) 
what amounts to the Bradley aberration effect in 
pressure of extraneous radiation on a moving body * 
and he showed that it produces a retarding force 
that would m times quite short geologically suck 
all small bodies such as cosmical dust revolving 
steadily round the sun, mto that luminary. This is 
doubtless the explanation, as he remarked, why the 
celestial spaces are so transparent. Incidentally it 
may perhaps require that the cosmic dust that 
reflects the zodiacal light should have some source 
of replenishment. 

This, however, is not directly connected with the 
inertia question. But in the reprint of Poynting’s 
" Collected Papers " (Cambridge University Press, 
1920), the question of the effect of diminution of 
inertia by radiation had to be gone into, in the notes 
and corrections then appended to the work, as on 
the face of things it may be quite comparable in 
importance (for large masses) to the deflexion of the 
radiation pressure by aberration. The explanation 
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proceeds on the principles of Maxwell’s great 
r * Treatise" of 1873, without any reference to 
relativity, It is in effect verified fpp. 434, 754 - 7 * 
referring back to " Math. Congress Report," Cam* 
bridge, 1912) that the momentum of the whole 
system, matter plus radiation, is conserved, as it 
ought to be, in the absence of any extraneous force; 

but a part of its gradient equal to where 

dm = - tiEjc*. is momentum earned away by the radia¬ 
tion issuing from the system, by the mechanism 

of radiation pressure, while it is the remainder 

that is to be equated to the extraneous foroe, which 
acts on the material system itself, not on the radiation 
that has escaped from it. 

This seems to be the adequate practical settlement 
of this question, and may, it is hoped, encourage 
Prof. Brown to proceed with closer astronomical 
investigations in improvement of Poynting’s pioneer 
indications . though how far it consorts with an 
extreme relativist position is a different question. 
But Poynting’s retardation by the aberration influence 
on pressure of radiation will aho have to be taken 
into account in the cosmical problem of the evolution 
of the orbits of a double star, as probably of the same 
degree of importance as change of effective mass by 
loss of radiant energy. 

In Poynting's own special problem there is no 
change of mass (other than that involved m high 
velocity in accordance with Least Action), as the loss 
by radiation is made good by absorption from the 
sun. Joseph Larmor. 

Cambridge, February 9. 


The Structure of Molecules. 

Within the past few months there have appeared 
several papers on band spectra containing results of 
great theoretical significance. Taken in connexion with 
the data given in my letter to Nature of February 
13, p 229, on the energy levels of the carbon monoxide 
molecule, they appear to indicate a comprehensive 
analogy between the electronic energy levels of 
molecules and of atoms. The additional evidence 
furnished by the rotation and vibration of molecules 
then makes possible conclusions as to the actual paths 
of the valence electrons in molecules, and these results 
may in turn be used as evidence as to the structure 
of atoms 

Some of the investigations leading up to this 
situation are as follows. MuUiken (Phys Rev., 26, 
561, 1925) has shown clearly the existence of two 
types of multiplicity in the band spectra given by 
diatomic molecules. One type is essentially a function 
of the rotation of the two nuclei about their common 
centre of gravity, and has no counterpart in atomic 
structure. It is not concerned in the present dis¬ 
cussion. The other type is essentially independent 
of rotation and of vibration, and) as Mulliken has 
pointed out, leads to multiple electronic energy levels 
m the molecule which may be correlated with the 
multiple levels of atoms. Thus in the " odd " mole¬ 
cules CO+, BO, CN, and NO, there is a double level 
which may be designated as a double " p” level. 
Mulliken (Phys. Rev., 2fi, 1, 1925) has found such a 
double level also in the alkaline earth halides, and 
has noted that the doublet separation is of the same 
order of magnitude as in a certain " corresponding " 
atom, having the same number of valence electrons. 
Mecke ( Naturwss f| 13, 698 and 753, 1925) independ¬ 
ently pointed out certain analogies between BO, CO+, 
CN, and N t +, and investigated also the alkaline earth 
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halides. For these latter he applied the Lande 
formula for the doublet separation in the alkalies, 
and thus obtained an 41 effective quantum number," 
and an " effective nuclear charge/* for the orbit of 
the valence electron of the molecule. The result 
indicated considerable " penetration " of the electron 
Hulthdn (Nature, 116, 642, 1925) found doublet 
separations in HgH, CdH, and ZnH, which are of 
the same order of magnitude as a certain p separation 
in Hg, Cd, and Zn. 

In the present communication I am considering 
particularly diatomic molecules with two atoms of 
more or less equal mass, such as CO, CO, N a , N a ** f 
NO, CN, and 330 For such molecules Mulliken has 
assumed that each atom retains its own K electrons, 
but that the remaining electrons are held in common by 
the two atoms, and may have much the same arrange¬ 
ment as in atoms. In the above molecules there are 
thus eight electrons with a rare gas configuration, 
plus one, or two, or three 14 valence " electrons, and 
the molecular structure is to be compared with one-, 
or two-, or three-valent atoms In CO f , CN, and 
BO there are, in addition to the double p level, two 
single electronic levels, one above and the other 
below the p level, and Mulliken suggested that they 
might be called s levels This suggestion resulted 
from an analysis of the character of the band systems 
associated with the s-p, s-s, and p-$ transitions 
(The reader is reminded that an entire system or 
group of bands corresponds to an electron transition 
* between two major electronic levels, and hence to a 
single " line " or, more generally, to a single “ multi- 
plet " of atomic spectra All three of the transitions 
just noted are known in CO and BO, with the s-s 
transition giving the strongest band system. See 
Birge, Nature, 116, 207, 1925, and Mulliken, Phys. 
Rev., 25, 259, 1925-) 

Let us now consider the actual " term ’ values of 
the electronic energy levels of molecules, defined just 
as m the case of atoms as proportional to the work 
required to carry the valence electron from the level 
in question to infinity There are as yet but little 
data for such calculations, accurate values of the 
ionisation potential of molecules being especially 
scarce CO, N,, and H # are, however, three sources 
of possible information. The designation of succes¬ 
sive levels as X , A, B t C, X' f A\ etc , as used in my 
letter on carbon monoxide, is retained here 

Using A"-A' in carbon monoxide as 14 2 volts, as 
discussed in this letter, and writing v-RjD *, where 
R is the usual Rydberg constant, and D the " de¬ 
nominator " of the term v t one obtains for the A, A, 
and B levels, values of D of 0-98, 1 48, and 1 97, In 
this case all three terms are single, and since carbon 
monoxide should M correspond " to magnesium, the 
results immediately indicate that these energy levels 
are really the iS, iP, and 25 levels of the molecule, 
where iS and 2$ fit into a Rydberg formula Sponer 
(Zeit. f. Phys 34, 622, 1925) has noted from my 
diagram of the energy levels of N* (Nature, 114, 642, 
1924) that A, C, and D fit a Ritz formula, giving 
very closely the observed value of the ionisation 
potential I now find that ^ is a tnple level of 
spacing approximately 20 and 42. The spacing of 
the ipm level of the 44 corresponding " atom Mg is 
41 and 20. The C level of N a is undoubtedly tnple, 
with intervals roughly of two units. The 2p lt$ level 
of Mg has a spacing probably of 4 and 2. For the 
*Piu level in N a the order of spacing is inverted, as 
compared to that lor the atom, and Mulliken has 
noted, from the relative intensities in the molecular 
double p level, that it also is " inverted/* 

In the helium molecule it has long been known 
that there is a set of electronic energy levels given 
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by the ordinary Rydberg formula (Fowler, Proc. Roy . 
Soc. t A, 91, 208, 1915; see also Curtis and Long, 
% bid. jo8, 513, 1925), and in the hydrogen molecule 
there is a similar set of levels, running to the limit 
16 68 volts, which is a reasonable value of the ionisa¬ 
tion potential of H. This interpretation of the Olson 
and Glockler results ( Proc Nat Acad. Set., 9, 122, 
1923) is due to Olson (see Urey, Proc. Nat Acaf,, 
Sci, 11, 618, 1925). Hence m all molecules where 
data are available, we find series of energy levels 
fitting at least approximately into the custotnary 
formulae of line spectra. It therefore seems to me 
that the tune has come to make the following 
generalisation, which is admittedly based on data 
only for a few diatomic molecules, confined to definite 
types 

The energy levels associated mth the valence electrons 
of molecules agree in all essential aspects with those 
associated with the valence electrons of atoms. The 
molecular levels may be designated s, p, etc., and 
levels of the same letter-designation may be repre¬ 
sented by the usual formulae of line spectra, and have 
the same multiplicity as in the case of corresponding 
atoms The actual spacing in the multiple levels is 
often roughly the same as for the " corresponding " 
atom Further examples of this are . for j p lt of 
CO+, 126, as compared to 91 5 for Mg k , for the 
stable 1 p lt level of NO, 135, and for the corresponding 
atom Al, 112 This interpretation of Dr. Sponer's 
energy levels of NO (Nature, January 16, p 81) is 
due to Mulliken (private communication) In other 
cases there is no numerical agreement, as in the 
i/> ls level of CN and BO (Af = 54 and 126, compared 
to 17 for Na) Further points of difference between 
atoms and molecules are . (1) the multiple molecular 
levels are "inverted"; (2) s to s transitions in 
molecules are not only not prohibited, but are especially 
prominent 

If now the systems of energy levels of the molecule 
and of a " corresponding ” atom are essentially similar, 
the electronic structure responsible for the two 
systems must also be essentially similar, as already 
suggested by Mulliken and by Mecke But the band 
spectra data give additional direct evidence as to 
the character of this structure Thus in the molecules 
CO, CO+, NO, CN, and BO, the frequency of vibration 
of the dipole for the p state is always less, and con¬ 
sequently (from a known invariable relation) the 
moment of inertia greater , than for the 5 state above 
as well as below it Now in an atom, according to 
current theory, the " penetration ” of the electron 
in the $ orbits is greater than in the p orbits If then 
the valence electron (or electrons) of the molecules 
here considered moves in an elongated path which 
penetrates to the region between the two nuclei, the 
greater penetration of the s orbit would lessen the 
repulsion of the two nuclei and thus produce a 
smaller moment of inertia This gives a picture of 
the valence electron as one moving in a path which 
projects beyond those of other electrons, and so 
gives this electron its valence character, but also 
penetrates the region between the two nuclei and so 
plays a definite rdle m determining the strength of 
the chemical bond. I think that band spectra can 
thus give evidence as to the character of electronic 
orbits, the mere existence of which some investigators 
still seem to doubt 

The above conclusions allow a rough computation 
of the ionisation potential of CO, N a + , and similar 
" odd ** molecules, and the results raise many in¬ 
teresting points for which there is no space in the 
present communication. In particular, the total work 
to remove both valence electrons from CO or from 
Nj is equal, within the large limits of error, to that 
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required to remove both electrons from Mg, but the 
work necessary for the removal of the first electron 
(and consequently for the second) in the case of the 
molecules is quite different from that for the atom. 
So far as I can see now, none of the results are in¬ 
herently unreasonable or in conflict with the present 
experimental data, and I hope to consider them in 
detail in the full report of this work 

I have had the benefit of consultation with the 
many persons in this University who are interested 
in these problems, and also of much correspondence 
with Dr Mulhken. I am especially indebted to Dr. 
Sponer and to Dr Mulhken for helpful suggestions 

Raymond T Birge 

University of California, 

December 19, 1925. 


Effects of Polarised Light on Bacterial Growth. 

During recent years certain biochemical effects of 
polarised light as compared with ordinary light have 
been brought into prominence by Dr. Elizabeth 
Sidney Semmens (Journ Soc , Chem Ind , 42, 954, 
1923 , also Bn Assoc Rep , 1923). She has shown 
that the hydrolysis of starch proceeds with greater 
rapidity in polarised light than in ordinary light of the 
same intensity, all other conditions being identical 

In biological studies of bacteria specially with 
reference to their pathological and epidemiological 
significance, heat and various other physical con¬ 
ditions such humidity, etc., have been put up as 
factors of fundamental importance So far as the 
authors are aware, however, very little attention has 
been paid to the effects on these aspects of bacterial 
life of the variations of luminous radiations m Nature 
The amount of polansation of light, as is well known, 
being subject to marked variations not only from 
season to season and country to country but also 
during different parts of the day and mght, it occurred 
to the authors to investigate as to how the bacteria 
would react to polarised light. 

So far preliminary expenments on the growth of 
V . Cholera and B. typhosts (strains obtained from 
Kasauh) have been tried The results obtained were 
so interesting that it was considered desirable to com¬ 
municate them without delay 

Emulsions of young V. Cholera and B typhosts 
cultures m Dunham's solution and nutrient broth 
respectively were prepared and thoroughly shaken in 
a mechanical shaker Equal amounts of the uniform 
emulsions so obtained were exposed for a definite 
period to polarised and unpolansed light of equal 
intensity in two compartments of a sterilised optically 
correct "cell ordinarily used with a Rayleigh interfer¬ 
ence ref rac tome ter manufactured by Messrs. Adam 
Hilger. The source of light for both the polarised 
and the unpolansed beams was a hundred-candle- 
power half-watt lamp from which two beams of light 
were obtained by means of a parallelising device 
The polarisation of one beam was effected by inter¬ 
posing a Nicol prism m its path, and the intensities 
of the two beams were equalised by means of glass 
plates To test the intensities of the two beams of 
light, the deflexions produced in a Broca’s galvano¬ 
meter were compared when a Rubens linear thermo¬ 
pile connected to the galvanometer was placed at 
equal distances in their paths 

The difference in the turbidity of the two compart¬ 
ments after exposure was taken as an index of the 
difference m their bacterial content. The turbidities 
were determined by exposing the two compartments 
successively to a standard source of light (6-volt half¬ 
watt Mazda lamp)*tfor half a minute and measuring 
the intensities of the light, after passing through the 
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cell, by means of the thermopile and Broca galvano¬ 
meter arrangements described above The results 
so obtained were confirmed by plating out 0*3 cc. of 
the contents of the two compartments on agar and 
counting the number of colonies in the two cases after 
forty-eight hours' incubation at 37 0 C. 

Some of the results are shown in the table below. 
The observations were made at room temperature 




Deflexions of the 
Galvanometer 


I vpe of 
Organism 

Duration 

of 

Kxposurr 

Compart- 

ment 

exposed to 
polarised 
light 

Compart 

ment 

exposed to 
unpoUr- 
ised light 

Colonies on Agar, 

V Cholera 

24 hours' 
growth on agar 
emulsified m 
Dunham’s 
solution 

Do 

2 hours 

0 80 cm 
090 „ 

2 10 cm, 
a 60 ,, 


B typhems 

24 hours* 
growth in 
broth 

Do 

si t » 

21 „ 

0 80 ,, 

0 70 ,, 

1 13 „ 

1 25 >, 

/Innumerable in 
both Distinctly 
larger number in 
- the case of the 
compartment ex¬ 
posed to polar* 

„ ised tight 


These results suggest that the polarised light favours 
bacterial life as compared with ordinary light of equal 
intensity 

What role the reactions of polarised light on the 
bmomics of the bacteria—free in Nature, in water and 
in the body of the carrier—play in the mechanism of 
their pathogenicity and epidemicity seems to involve 
large issues and is a subject worthy of consideration. 
It also suggests problems regarding the reactions of 
polansed light on the physiological and pathological 
processes in the body of the host which may throw 
some light on questions such as the afternoon rise of 
temperature m normal individuals and in certain 
fevers. Work on some of these problems is in pro¬ 
gress. S S Bhatnagar. 

R B Lal. 

Chemical Laboratones, 

University of the Pan jab, 

Lahore. 


The Nature of Active Nitrogen. 

Le probldme de 1’azote actif a donn£ lieu rtcemment 
a un certain nombre de travaux. Dans un article 
recent ( Zeitsch . / Phy, t 84, 622, 1925) Dr Sponer 
reprenant les premieres id6es de Strutt, 6met l'hypo- 
thdse que 1'azote actif est de l'azote atomique (voir 
aussi R T Birge, Nature, 117, 81, 1926) 

J'ai d6j& montr6 (C R. f 178, 1966, 1924—Thdse, 
Paris, 1925, ou Ann . de Phy., sept. 1925) que cette 
explication des propn6t£s chimiques et physiques de 
l’azote actif est la plus simple et la plus logique II 
semble qu'une seule difficult^ fasse h&iter les spectro- 
scopistes k admefctre 1'hypothdse atomique. Au cours 
de 1'activation et de la neutralisation, 1'azote n'femet 
que des spectres de bandes k l'exclusion de tout 
spectre de raies. Or il est g6n£ralement admis que les 
spectres de bandes ne peuvent fctre Gmis que par des 
molecules polyatomiques. La presence d'atomes dans 
l'azote actif paralt, dans ces conditions, assez pen 
vraisemblable. Ainsi s'exphque que plusieurs physi¬ 
cians, k la suite de Saha et bur (Phil. Mag., 48, 431, 
1924) n'aient voulu voir dans 1'activation de l'azote 
qu'une transformation, sans dissociation, de la mole¬ 
cule diatonnque en une forme metastable de niveau 
energetique elev6. 
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Or dee mesures precises de largeurs d© raies faites pax 
Hsany (C.R. t * 57 ,142, 1913) ©t parraoi (C./?,, * 78 , 474, 
1924, et loc. at,) out montr£ que, si le premier groupe 
positif de l'azote est effectivement 6mis par la molecule 
diatomique de masse 28, le 2 0 groupe positif et le 
groupe n6gatif de Tazote sont certamement 6mis par 
Patome de masse 14 Le 2® groupe positif est pr6cis6- 
ment celui qui pr6domine dans la decharge 61 ectrique 
od 1 ’azote est active Je sais que cette attribution de 
spectres de bandes k des atomes paralt scandaleuse k 
la plupart des spectroscopistes, mats, dans le cas 
particuher du a° groupe positif de l’azote, elle s’accorde 
avec la plupart aes propn6t6s de ce spectre 

Elle s’accorde avec l'ordre d^apparition des 
dif!6rents groupea de bandes de razote Elle 
s’accorde avec les valeurs proposees par Sponer 
(loc. cit) et Duncan ( Astro Jour, 62, 145, 1925) 
pour les potentiels d’excitation du 2® groupe positif 
et du groupe ndgatif, et par R T. Birge et Sponer 
pour le potentiel de dissociation de la molecule . ce 
dernier 6tant inferieur aux deux autres. J’ai montr£ 
qu’elle s'accordait 6galement avec les ph6nom6nes 
lumineux que l’on observe en dissociant dans la 
d^charge 61 ectrique les oxydes NO et NO® dont la 
molecule ne contient qu’un a tome d’azote (loc cit ) 
Enfin cette attribution coinble une lacune de la 
th6one atomique de l'azote actif telle qu'elle est 
expos£e par Sponer. 

Si les atomes d'azote jouent le r6Ie essentiel dans 
les propn6t6s de l’azote actif oil lls doivent dds lors 
exister en proportion notable, ll devient strange qu'ils 
ne manifestent leur pr6sence par aucune 6mission 
La mfime remarque peut 6tre faite k propos de 
l’excitation des spectres de bandes de razote par 
chocs Hectroniques telle qu'elle est ctecrite par Sponer 
Le 2 0 groupe et le groupe n^gatif sont 6mis a des 
potentiels sup^rieurs au potentiel de dissociation 
Sponer admet que cette dissociation so produit 
effectivement Ainsi done, dans les conditions oil 
ces deux groupes de bandes sont turns, le gaz soumis 
au bombardement 61 ectromque contient ,des atomes 
libres, d’autant plus nombreux que, si 1’on en juge 
par les propn6t6s de l’azote actif, leur vie moyenne 
doit 6tre beaucoup plus longue que celle des atomes 
libres d’hydrog^ne dans les mftmes conditions 
Cependant ces atomes, malgrd les chocs dElectrons, 
d'atomes-ions, de mol6cules-ions, n’6mettent aucun 
spectre de raies, e’est-h-dire, suivant la conception 
classique, n’£mettent nen Le spectre de raies, le 
seul umversellement attnbu6 k l’atome d’azote, n’est 
excit6 que par des potentiels tr£s 61 ev 6 s II apparalt 
de plus ©n plus comm© un spectre d’6tincelle d^ordre 
sup6rieur, 6mis sans doute par un atome ioms6, peut- 
Stre plusieurs fois, atome aont la structure est dans 
tous les cas profond6ment diff6rente de celle de l'atome 
noutre normal qui existe dans Tazote actif et est 
d€tach£ de la mol6cule par un choc d'6nergie minimum 
II me semble plus naturel de permettre & cet atome 
neutre remission d’un spectre de bandes que de lui 
refuser toute possibility admission 

Dds lors le paralldlisme est complet entre les 
phdnomdnes observes par Wood sur Vhydrogdne et 
ceux observes par Strutt sur l’azote. Pour les deux 
gaz la forme atomique, chimtquement active, apparatt 
dans la ddcharge electrique dds que la densitd des 
chocs suivis de dissociation est assez grande pour que 
le spectre de l'atome subsist© k peu prds seul dans la 
ddcharge. 

Je me permets de rappeler ici des experiences qui 
confirment singulidrement la theorie atomique de 
l'azote actif et qui semblent avoir dtd oublifees dans 
les discutions rdeentes. Angerer (Phy. Zett., 22, 97, 
1921) a montrd que la neutralisation spontande de 
l'azote actif est un© rdaction bimoldculaire. la 
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formation d'une moldcule phosphorescente exig;e la 
destruction simultande de deux moldcules actives. 
Dans rhypothdse atomique cette loi est evident© ; 
elle me paralt difficile a concilier, sans de singulidres 
complications, avec la thdone moldculaire de Saha 
et Sur. M. Dufbieux. 

Facultd des Sciences de Marseille, 

Janvier, 


Labelling In Public Institutes for the Public. 

Six years’ experience of the British public who 
frequent the Zoological Gardens has given me certain 
fixed ideas of their requirements, and of their in¬ 
tellectual capacity, which I believe may be of interest 
to those in charge of museums or any similar public 
institutions 

In 1917 I took over the management of the Insect 
House, and during the first month, while considering 
its possibilities and its limitations, I made a particular 
study of the types of visitors to the gardens, and came 
to the conclusion that they might be classed under 
three headings * 

(1) The uninformed seeking information, 60 per cent, 

(2) The unthinking, 30 per cent. 

(3) The instructed and the experts, 10 per cent 

The only possibility of making the Insect House 

serve the third section was to maintain a supply of 
rare insects This is difficult at any time in Great 
Britain, and during the War was out of the question. 

On the other hand, if the activities and any bio¬ 
logical facts of interest concerning even common 
insects could be exhibited in a manner to make them 
comprehensible to the first and second sections, then 
the majority of our visitors would be served For mere 
exhibits of insects with their names are of no interest 
to the general public 

It was, however, several months before f learnt 
how to word explanatory labels, which, of course, are 
of primary importance. I gave simple lectures in the 
Insect House 'in the vulgar tongue,’ and found that 
they were listened to with understanding , but when 
the public were left to obtain information from the 
labels they would frequently not give themselves the 
trouble to read them Pictorial labels were of great 
assistance, but the wording of the explanatory labels 
had to be very carefully studied , indeed, after spend¬ 
ing many hours in writing labels I have frequently 
had to re-write them on discovering that the public 
were not reading them to the end By many failures 
1 learnt at last that a label to be of service must m 
the first place be arresting—that is, it must state 
some interesting matter in the first few words—also 
that the terms m which facts are conveyed cannot be 
too simple, and that when any unfamiliar word occurs 
then the explanation of it must follow immediately. 
It was a cause of deep satisfaction to me when I 
discovered members of the working class showing 
their families or friends round the Insect House 
guided by the labels . 

Of recent years much has been done to increase 
the usefulness of our museums by careful labelling, 
but it seems to me that much more might be done 
When I hear those responsible saying that the public 
are not sufficiently interested to read labels, I go at 
once to read the labels myself and draw my own 
conclusions. I know from experience that the public 
are ready to be instructed, and actually hunger for 
instruction; but I think it is not generally recognised 
how very easily they are discouraged if it means 
studying what is to them a new language in order to 
obtain information. L. g. Chebsman. 

, Zoological Society, 

Regent's Park, London. * 
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U the American Slipper-Limpet ( C rapid u fa tomb 
cats) an Oyster Pest ? 

The shortage of oysters (O edulis) on the European 
oyster beds has led to the introduction in many places 
of American oysters, on which the American slipper- 
limpet (Crepidula fomtcata) frequently occurs. Oyster- 
cultivators in various parts of Europe are therefore 
becoming interested in the possible effects of intro¬ 
ducing the slipper-limpet on their beds, so that it has 
become a matter of economic interest to know the 
results to date of the introduction of this animal on 
English oyster-beds since its arrival about 1880 
(see Orton, Proc Roy. Soc B. 91, 1909) 

The American slipper-limpet (Crepidula fornicata) is 
undoubtedly regarded as a great pest on the oyster 
beds in the Thames Estuary at the present time for 
the following reasons * 

(1) It has spread so rapidly and thrived so well in 
that locality that it is possible to dredge 20 tons a 
day on some grounds, actually occupied by oysters 
In a pit adjacent to—but not actually a part of— 
the oyster beds the writer took in July 1923 in a few 
minutes’ haul of the dredge 2226 limpets weighing 
approximately 26 lb On all grounds it has increased 
the labour in dredging, while adding only slightly or 
not at all to the income of the oyster-producer. 

(2) The limpets attach themselves in piles or chains 
on the oysters, which have therefore to be cleaned of 
limpets as well as barnacles, etc , before sending them 
away from the beds 

(3) It is impossible to remove Crepidula entirely 
from the beds, once it is established on the ground, 
as it has a free-swimming larva—like the oyster— 
and in addition changes its sex from male to female 
so that every individual may breed as a female 
Hoc. at ) Moreover, spawning occurs in England 
from about March to November, and females may 
spawn more than once in a season. 

In favour of Crepidula, it may be said : 

(1) That it is not an enemy of the oyster but a 
competitor for space and food, like sea-squirts, various 
bivalves, and other plankton-feeding animals 

(2) That where Crepidula occurs in abundance it 
can be dredged in the normal routine of work, and the 
shells easily accumulated in great piles and cleaned 
and bleached to serve as cultch for catching oyster 
spat. On some beds Crepidula is beginning in this 
way to pay some of its debts to the oyster-producer. 

There can be no doubt, however, that unless Crepi¬ 
dula can be utilised as food—in a small way its shell 
is utilised in England when crushed with oyster 
shells as chicken food—it is a great nuisance to the 
oyster-cultivator No serious attempt has been made 
in England to use the slipper-limpet as food, but it 
is probable that if Crepidula occurred in quantity in 
France it would be so utilised, and acclaimed as an 
undoubted benefit J H. Orton 

Marine Biological Laboratory, 

Plymouth, January 20, 


Photo-electric Polarimetry. 

As the use of selenium cells and photo-electric 
devices is engaging the attention of several workers, 
a brief account of an application to the polanmeter 
due to one of our research students—Miss Winifred E. 
Dickes—may be of interest. 

A long senes of expenments has led to a simplified 
arrangement as follows. The apparatus m essentials 
consists of a spectrometer, for the collimator of which 
is substituted a polanmeter without eyepiece or 
half-shadow device, but having a slit over the 
polariser diaphragm and an electrical photometer 
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behind a slit in the eyepiece of the telescope. An 
additional eyepiece is placed at right angles to the 
axis of the telescope tor observing the lme of the 
spectrum employed. Half of the held of this eyepiece 
is fluorescent, for convenience in setting when making 
determinations in the ultra-violet regions. 

The photometer used is a selenium or alkali metal 
cell, and valve amplification is being tried. 

The peculiar novelty of the method is the way in 
which the observations are taken, A quantitative 
measure of the light intensity is obtained Two 
positions are found, about 90° apart, which give the 
same current The mean of the two readings so 
found gives an accurate value for a minimum or 
maximum, according to choice, although the minimum 
as a rule is slightly to be preferred. 

The readings 90 0 apart are taken repeatedly and are 
averaged in the same way as pointer readings are 
used in weighing. With a selenium cell, these 
observations are made at fixed time intervals to 
allow for the characteristic small secular variation in 
the current. 

Since there is no half-shadow device, the whole of 
the light can be utilised by the photometer. A 
magnified image of the polanmeter slit is used for the 
photometer, in order that a larger (that is, more 
sensitive) selenium cell may be used. 

At the end of 1924, with a rough arrangement, an 
accuracy had been obtained of o*oi° in the red end of 
the spectrum and o*i° in the violet. The work was 
then interrupted by illness. It is now being resumed, 
and there is reason to hope that a considerably 
greater accuracy may be obtained, when a paper will 
be published. 

It is proposed also to investigate two possible 
extensions, namely, the direct use of the apparatus 
for absorption measurements, and its adaptation to 
an automatic or recording polanmeter. 

Joseph Kenyon. 

Battersea Polytechnic, 

London, S.W.ii, 

Febi^iary 2. 


Wordsworth’s Interpretation of Nature. 

The introductory lines which appear in the com¬ 
plete collection of Wordsworth’s poems crystallise, 
with such singular fitness, the point of view so ably 
expressed in the supplement to Nature of January 10 
that I think it is important to direct attention to them: 

If thou indeed denve thy light from Heaven, 

Then, to the measure of that heaven-bom light, 

Shine, Poet! in thy place, and be content: 

The stars pre-eminent in magnitude. 

And they that from the zenith dart their beams, 

(Visible though they be to half the earth, 

Though half a sphere be conscious of their brightness) 
Are yet of no diviner origin, 

No purer essence, than the one that burns, 

Like an untended watch-fire, on the ridge 
Of some dark mountain ; or than those which seem 
Humbly to hang, like twinkling winter lamps, 

Among the branches of the leafless trees , 

All are the undying offspring of one Sire : 

Then, to the measure of the light vouchsafed. 

Shine, Poet) in thy place, and be content. 

The lines in parenthesis surely indicate once more 
the possibility that Wordsworth might easily have 
become a man of science, whilst the following lines 
display, as effectively as anything in the body of his 
works, that intense spirituality of the poet's vision, 
the particular quality of which is unique among the 
mat English poets. Can there be any lover of Nature 
but has felt the influence of that star which scintillates 
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above the dark line of the hills, or who does not 
recognise this imagery to symbolise the whole beauty 
of a sparkling winter evening—when, may be, one is 
walking along a country road over the crackling 
puddles. But there is, further, local colour behind the 
imagery in question. I can never read the line and 
a half beginning with 41 Like an untended watch-fire " 
without experiencing a vivid sense of the stern back¬ 
ground of the Cumberland fells, and of the various 
moods of that northern climate to which the lakeland 
hills are so exquisitely attuned Had Wordsworth 
been reared m some other part of England equally 
beautiful, only different, would this have been 
reflected in the general character, apart from local 
concrete imagery or topographic detail, of his poetry ? 
To some extent one may, I think, infer this, 
but in such deep aspects of human geography it is 
necessary to exercise the utmost caution, for we know 
little of the influences which affect the human spirit 
or in what direction they may act. 

L. C. W. Bonacxna, 

27 Tanza Road, 

Hampstead, N W 3, 

January 31, 


The Arabic Text of Avicenna's " MineraUa,” 

The production of spurious books on alchemy, 
claiming to be translations from the Arabic, was un¬ 
doubtedly practised on a large scale in the Middle 
Ages An unfortunate result has been that modern 
scnolars are inclined to view with grave suspicion all 
Latin chemical treatises which pass under the names 
of Arab authors, and have thus inevitably rejected 
many books which are genuinely what they profess 
to be An interesting case in point is provided by 
the tract entitled 44 Mlneralia, ,, ascribed to Avicenna 
and printed in Manget's 44 Bibliotheca Chemica 
Cunosa," 1, p 636, and elsewhere This was rejected 
as a forgery by Kopp ("Beitrage zur Gesphichtc der 
Chemie, 3, p 56) and others, though Hocfer ( M flis- 
toire de la Chimie/ 4 second edition, 1806, i, p 345), 
with a truer insight, regarded it as genuine 

A careful study of the tract convinced rne that 
Hoefer was right, and after a prolonged search I wa9 
fortunate enough to discover the Arabic text The 
44 Mtneralia " is, m fact, a close translation of certain 
sections of a work by Avicenna which is undoubtedly 
authentic, namely, Al-ghif&Y' manuscripts of which 
occur in the British Museum and many other libraries. 
Since Avicenna's views on alchemy (he was a pro¬ 
nounced opponent of those who maintained tho 
possibility of transmutation) exerted a great influence 
upon contemporary scientific thought, it has been 
considered desirable to publish the Latin and Arabic 
texts together with an ^English translation, this 
edition is now in course of preparation. 

E. J. Holmyard. 

Clifton College, Bristol, 

February 7. 


Intrinsic Brightness. 

The intrinsic brightness of sources of light seemed 
at one time to be a simple matter, namely, 2J candle- 
power per square inch for a candle-flame, 200 to 450 
tor a carbon filament lamp, 1000 for a tungsten 
vacuum lamp, and 80,000 to 110,000 for an open 
electric arc. The areas were the simple measured 
projected areasrof the surfaces. 

The question arises, however, whether those areas 
should be taken. The apparent diameter of a modern 
intensely^ incandescent fitment is greatly increased 
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by irradiation. The fine spiral filament of a gas- 
filled lamp appears, visually, to be a very thick fila¬ 
ment. The bunch of straight up and down filaments 
of a tungsten vacuum lamp appear, at a little distance, 
to be a uniform incandescent patch of many times 
the area of the filaments, and would be indistinguish¬ 
able from a flat uniformly incandescent surface of the 
same apparent area Considerations of comfort, ip 
say nothing of possible injury to the eyes by too 
great intrinsic brightness, have become important. 
Opal glass bulbs absorbing an unimportant fraction 
of the light, are being used for the purpose of in¬ 
creasing the apparent area, and thus reducing the 
intrinsic brightness The definition of this quantity 
appears to be one for physiological or ophthalmic 
consideration, rather than for simple physical measure* 
ment If the apparent area is to be taken, how is it 
to be measured ? Is it subjective or objective ? 

A. P. Trotter, 

Greystones, Teffont, 

Salisbury, February 5. 


Neglected Early Scientific Instruments and 
Apparatus. 

Like many other readers of Nature, I have been 
greatly interested in the extracts from the early 
records of tho Royal Society and tho Philosophical 
Society at Oxford which have been appearing in its 
columns Those recently published illustrate and 
supplement Mr R, T. Gunther’s 41 Early Science at 
Oxford " and bring into relief the pioneer work done 
in every department of experimental science by 
graduates of Oxford and Cambridge during the seven¬ 
teenth century. 

As an old curator I know how many unregarded 
44 rarities ” are still stowed away, neglected and for¬ 
gotten, in tho cupboards and corners of every local 
museum throughout the country. I would suggest 
to those in charge of such museums that they should 
look through their 44 lumber " to ascertain "whether 
there are anv pieces of scientific apparatus which 
should again see the light This was done with 
brilliant success at the colleges in Oxford in 1919, and 
the Ashmolean has, in consequence, come into its own 
again 1 feel sure that a more extended search would 
lead to even greater results, and if the finds were 
reported to Mr. Gunther he would make a note of 
them, and it might be possible to gather them together 
as a loan exhibition D'Arcy Power, 


Cirsium eriophorum , 

In Nature (November 14, p 711) Mr, Stuart 
Thompson alludes to the woolly-headed thistle— 
Ctrsium eriophorum —being found at Chewton Keyns- 
ham, and remarks that it was from specimens gathered 
there m 1922 that Dr Petrak named it sub-sp. 
brtianmeum. As a matter of fact, Dr Petrak mono¬ 
graphed the genus in 1912 ( 44 Bibliotheca Botanica/* 
Heft 78, Stuttgart), which I reviewed m the Report of 
the Botanical Society and Exchange Club , 361, 1913. 
There Petrak describes seven subspecies, and he 
chose an inept name (Cirsium bntannicum ), since 
eriophorum is limited to England (Sibbald’a Scottish 
record was erroneous), and there was already C. 
britanntcum of Scopoh, but that is keierophyllum and 
therefore invalid So far from the subspecies being 
due to a Somerset specimen, Petrak's details of his 
drawing are made from a Huntingdonshire plant. 

’ - G. Claridge Druce. 

Oxford. 

I 2 
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Eclipse Observations in Sumatra, January 14, 1926. 

By Lieut.-Col. F. J. M. Stratton. 


E XCEPT for an Italian expedition to the east coast 
of Africa, all the astronomical expeditions to 
observe the eclipse of January 14 stationed themselves 



Fig i.—M r. C. R. Davidson, with the jx-loot camera and 40 -foot objective pram camera 


in Sumatra. A Dutch expedition under Dr. van der 
Bilt, with Prof. Pannekoek, Dr. Moll, and Dr. Mynnaert, 
was at Talangbetoetoe on the central line, near Palem- 
bang Its programme was mainly 
spectroscopic and spectrophoto- 
metric—the distribution of gases in 
the layers of the corona being a 
special problem attacked. Most un¬ 
fortunately, this station was clouded 
out completely 

A party from the American Naval 
Observatory, basing the choice of 
station on experience from the 1901 
eclipse in Sumatra, was established 
at Kepahiang, a station in a high 
valley amongst the mountains which 
form the backbone of Sumatra. This 
party consisted of Capt Lit tell, Dr 
Peters, Dr. Kellars, Lieut. Ransford 
of the U.S Nuval Observatory, with 
Dr Anderson, of the Mount Wilson 
Observatory The party was assisted 
by a detachment of sailors from the 
U.S. Navy. A telescope of 70 ft. 
focal length was erected for direct 
photographs of the corona, and the 
programme included grating spectro¬ 
grams with a moving plate of the 
flash and of the corona. Unfortun¬ 
ately, the sky at Kepahiang only 


a passing cloud robbed the observers of the first two 
minutes of totality, 

At Benkulen, on the south-west coast, three or more 
expeditions placed themselves. The 
German expedition under Dr. 
Freundlich consisted of Prof. Keinle, 
Dr. von Kluber, and Dr. Mollet. 
Prof. VoGte, of the Lembang Obser¬ 
vatory in Java, Mr. Kerkhoven, and 
Dr. Knol also joined this party. 
The programme was mainly the 
Einstein problem with some spectro¬ 
scopic work as well. The equatorial 
telescope taken to Christmas Island 
in 1922 was used again, and m 
addition two horizontal telescopes, 
fed by the same ccelostat and giving 
simultaneously the sun’s field and 
a second star field, were in use. 
The sky near the sun was clear 
throughout totality save fot slight 
cirrus cloud passing over the sun, 
but the complete programme, includ¬ 
ing all the comparison plates, was 
carried out, and it is hoped that the 
required stars figure on the Einstein 
plates, and that Prof Freundhch’s 
continued ill luck at eclipses has 
ended happily. Attached to this 
expedition, but available for the 


other parties at Benkulen, was a field workshop under 
Mr Verhoeff. 

The American expedition from Swarthmore College 



Fw* a.—-Mr. Z. A. Merfidd, with sjpeotrophotometiic equipment. 


cleared for the last seventy seconds of totality, but 
a curtailed programme was carried out successfully. 
The sky had been clear two minutes before totality, but 
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was also at Benkulen. Prof. Miller was the leader of 
the party, and his consistent good luck at eclipses held 
once more. With him was Prof. H. D. Curtis froth - 
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Allegheny, Dr. Marriott, Mr. Dominick, Mr. Wilson 
Powell, Mr. A. Rubel, and Dr. D. B. McLaughlin. 
Their programme included the Einstein problem, photo¬ 
graphs of the corona with a 63 ft. tower telescope, 
interferometer measurements of the wave-length of the 
green coronal line, objective grating spectrograms in 
the infra-red, and colour photo¬ 
graphs. The early development of 
their plates showed general success 
over the whole programme. Another 
expedition, camped in the same 
field, came from Harvard under 
Prof. Stetson, with whom were Dr. 

Coblentz, Mr. Weld Arnold, and Mr. 

W A. Spurr. Their programme was 
mainly photometric, and was 
partially spoiled by the slight haze 
present in the sky. Capt. Harris, 
of the U.S. Signal Corps, also joined 
the American expedition with a 
cinema camera with which he hoped 
that he had been successful in photo¬ 
graphing the elusive shadow bands 
as well as the whole eclipse 

The expedition sent out by the 
Joint Permanent Eclipse Committee 
of the Royal Society and the Royal 
Astronomical Society consisted of 
Mr. C. R. Davidson and Lieut -Col. 

F. J. M, Stratton There joined the 
party as volunteers Dr. F. W. Aston, 

Col. J. Waley Cohen, Mr. E. G. 

Barton, and Major R. G. R, Davies. 

The expedition was very appropriately and most 
happily given accommodation m the old British fort— 
Fort Marlborough—built more than two hundred years 


wo and now the barracks of the native police. At 
his station the sun was absolutely clear during the 
v)^Af 4>tality 3 though there was thin cirrus cloud in 
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the immediate neighbourhood of the sun—cloud which 
passed over the sun during totality for the American 
and German expeditions less than half a mile away. 
The main programme was spectroscopic, both the 
corona and the flash being examined in the extreme 
infra-red and ultra-violet. Objective prism spectro¬ 


grams were also obtained of the flash and of the corona 
in the photographic and visual regions. 

At the time of writing, only part of the plates have 
been .developed, but they are suffi¬ 
cient to show that the expedition 
has been generally successful in 
its programme Mr. Barton's pro¬ 
gramme was mainly photometric, 
his intention being to measure the 
total intensity of light from first to 
last contact; unfortunutely, just at 
the commencement of totality the 
recording tape broke through a flaw 
in the paper, an accident which 
robbed his woik of its most import¬ 
ant phase 

The British expedition was joined 
by Mr Z. A Merfield, of the Uni¬ 
versity oi Melbourne, who was 
equipped with a moving plate grat¬ 
ing spectrograph, a battery of eight 
cameras with different colour filters 
to study variation in the corona, 
and a moving plate colour filter 
photometer. The instruments were 
mounted on a polar axis and were 
all set up and adjusted in time, 
though owing to a series of acci¬ 
dents they did not arrive until eight 
days before the eclipse. Here 
again, , general success is indicated by the plates 
so far developed, and a useful contribution promised 
to the question of the distribution of solar vapours in 



Fio 3. —Prof Frcundlich's Einstein camera. 



FlO. 4.—Prof. J. A. Miller'* tis-foot tower telescope with the Einstein telescope In foreground. 
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the higher chromosphere. Mr. Bridges, of the Mel¬ 
bourne Herald , was also attached to the British party 
as a volunteer, and a cinema camera of his was used 
with one of Mr. Merfield’s parabolic gratings to get a 
timed series of photographs of the spectrum at the 
second and third contact. This instrument was 
worked by Capt Akkersdyk, who was m rommand at 
tire Fort and who helped the British expedition by 
every means that lay in his power. The photo¬ 
graphs illustrating this article were taken by Mr 
Bridges. 

The choice of Benkulen as the site for most of the 
expeditions was based upon careful observations on 
cloudiness at eclipse time in previous years. These 
were made under the direction of Dr Braak of Lembang, 
and they pro\ecl a useful guide to the visiting astro¬ 
nomers It should be added that the facilities at 
Benkulen, and the friendly help given freely on every 


side, showed how luckily the choice of a site had been 
made. 

The season—the rainy season—was not at all promis¬ 
ing, and for the month preceding the eclipse the numbers 
of fine and cloudy days were about equal. The day of 
the eclipse itself was cloudy most of the morning, but 
the sun cleared up for first contact. Thin cloud 
gathered between first and second contact, but cleared 
away shortly before totality Five minutes after the 
end of totality, the sun was in cloud for the British 
station. 

The corona was intermediate in type, resembling 
that of the 1900 eclipse in India There were several 
very striking prominences on the limb, and the black 
moon, ringed with bright red prominences and sur¬ 
rounded by the pearl grey corona with its long irregular 
rays, made a wonderful picture, well worth travelling 
thousands of miles to see. 


Space, Time, and the Universe. 1 

By J. IT. Jeans, Sec. R.S. 


S OME of u& may remember the story of the children 
who played truant in order to explore the regions 
where the rainbow ends After travelling all day, up 
hill and down dale, they had to admit failure of the 
most thorougligoing kind-- the rainbow was, to all 
appearances, no nearer than when they started. Really 
scientific children might have thought of estimating 
their rate of approach to the rainbow by measuring 
the angle it subtended. If they had measured it in 
the morning it would have been 42° 23', it would have 
been 42 0 23' at noon, and again at night it would still 
be precisely^2 0 23". If they had done this they must 
have felt that they were the victims of extreme bad 
luck, for they had clearly seen the rainbow in front of 
the nearest hill when they started out; could there be 
some sort of conspiracy on the part of rainbows, hills, 
and indeed the whole scheme of Nature, to prevent 
their getting close up to that rainbow ? 

in the year 1905 the world of physicists was engaged 
m a pastime which was, in many respects, very similar 
to that of chasing rainbows They believed light to 
travel through an ether with a speed of 300,000 km. a 
second. If the solar system were travelling through 
this ether at a speed of, say, 1000 km. a second, it 
would partially overtake light travelling in the same 
direction, so that this light ought to appear to travel 
at only 299,000 km. a second On the other hand, 
light travelling in the opposite direction ought to 
appear to tra\el with a velocity of 301,000 km. a 
second This suggested an obvious means of dis¬ 
covering both the speed and direction of the earth’s 
voyage through the ether—indeed, it was every bit as 
obvious as the children’s plan for exploring the foot of 
the rainbow. Experiments were designed to utilise 
this principle and were tried time after time, not in one 
form only but in many. Time after time experiment 
gave the answer that the velocity of the earth through 
the ether was zero, or at least, to put it in another form, 
which was at that time thought to mean precisely the 
same thing, the velocity of light relative to the earth 

1 Presidential address delivered before the Royal Astronomical Society on 
Febnwry xa, cm the award of the gold medal of the Society to Pro!. Albert 
Einstein for hi* researches on relativity and the theory of .gravitation. 
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was the same in all directions. No doubt it was con¬ 
ceivable that on the occasion of the first experiment 
the earth really might have happened to be at rest m 
the ether, but it was quite inconceivable that this should 
be the case every time; indeed, the earth’s orbital 
motion alone required a variation of some 30 km. a 
second, and all the experiments were capable of detect¬ 
ing far smaller variations than this. 

At first glance it looked as though the earth must be 
carrying its own private ether about with it, and I 
suppose this view would have prevailed had it not been 
for the astronomers, who were ready with an aberration- 
constant which at once, and, I think, irrevocably, 
dismissed the possibility of an ether being dragged 
about with us. Incidentally, this episode provides an 
often overlooked instance of the services of astronomy 
to the other sciences and to the growth of knowledge 
in general The physicists on Jupiter may still believe 
that a luminiferous ether exists which follows Jupiter 
about wherever it goes ; the reason is that there are 
no astronomers on Jupiter to put them right, their 
permanent blanket of clouds not encouraging this 
profession. 

1 forget the end of the story of the rainbow quest, 
but am prepared to provide an entirely unauthontative 
ending. After the children had got completely tired in 
their bodies and still more completely bewildered in 
their wits, they rested for a long time, until they en¬ 
countered a magician. He was not m the least the 
conventional magician, ponderous of speech and with 
a long white beard; indeed, he was a young man of 
twenty-seven, extraordinarily simple and unassuming 
in all that he said. What be said in brief was this: 
“ I can tell you what is the matter. You have started 
to chase the rainbow on the supposition that it is a 
material arch ; in actual fact it is all in your own eyes. 
Gretchen sees "one rainbow and Hans sees a quite 
different one But if Hans walks up to where Gretchen 
is standing, he simply changes his rainbow for hens; 
you don’t get any nearer to a rainbow by walking this 
distance because there isn’t really anything for you 
to get any nearer to. The angle you have been measur¬ 
ing must always stay at 4a 0 23'; it is fixed there by the 
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unalterable laws of Nature, and children cannot alter 
these by walking about/ 1 As the children were tired, 
and the young magician had perhaps expressed himself 
in rather unfamiliar ways, they did not at first quite 
understand what he meant. But then another magician, 
whose name was Minkowski, came along, and he made 
it all seem much simpler; he said it was quite true that 
each child carried its own rainbow about with it, but 
that behind the subjective vision of the rainbow was 
an objective reality consisting of a shower of raindrops. 
These raindrops were the same for everybody, but out 
of the whole lot each person's eye selected, or rather the 
sunshine selected for each person’s eye, a small group 
of drops which appeared to him to form a bright arch 
If all space were filled with children standing in different 
spots, then the aggregate of all the raindrops seen in all 
the children’s eyes would constitute the reality behind 
the whole phenomenon, a shower of rain When the 
second maginan put things in this way the children 
began to understand , they saw that the first magician, 
whose name was Einstein, had been right. 

I doubt if the Royal Astronomical Society has ever had 
its medallist introduced to it in so disrespectful a way 
before, but my little parable may remind you of the way 
m which our present medallist made his entry into the 
scientific world,and also of the way in which the scientific 
world made their entry into the changed universe in 
which science moves to-day. Time and space, as 
separate entities, the time and space we wrote about 
and thought about previous to J905, have gone, or, as 
Minkowski puts it, have become shadows, while only 
the product of the two remains as the framework 
m winch all material phenomena take place Time 
and space separately may mean something to us 
subjectively, but Nature knows nothing of them 
until they have been multiplied together into a four- 
dimensional space-time continuum , it is in this that 
she has set her laws. If J have seemed to treat 
Einstein’s great early work too lightly, I would plead, 
first, that it has already suffered enough serious ex¬ 
position, and, secondly, that only really great work 
permits of being treated lightly, and that it is well to 
take a chance when it offers itself. But let not the 
lightness of treatment be thought to imply lightness 
of esteem for the work. By his single 1905 paper, 
Einstein started a revolution in scientific thought to 
which as yet we can see no end, to which, indeed, we 
can scarcely yet imagine any end Had he written only 
that one paper, his position as one of the great figures 
of science would, in my opinion, have been secure. He 
would, perhaps, not have been awarded the gold medal 
of our Society, but that would be because he had not 
yet become an astronomer. 

If the magicians had given the right explanation of 
the rainbow, then everything the children saw in the 
rainbow ought to admit of explanation in terms of the 
ultimate reality provided by the shower of ram Ob¬ 
viously there would have been something radically 
wrong if Gretchen had seen a circular rainbow while 
Hans, standing by her side, had seen a square one ; 
something wrong, too, if Gretchen had said that the 
colours ran from red to blue as you passed inwards, 
while Hans said they ran from blue to red. In the same 
way, if Einstein and Minkowski were right about time 
and spa^e, there must have been something radically 
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wrong when Isaac Newton had said that every particle 
m the universe attracted every other particle with a 
force that varied as the inverse square of the distance, 
and again when he had said that the path of a planet 
about the sun was an endlessly repeated ellipse. When 
the last of these statements, for example, is expressed 
in terms of the four-dimensional framework which 
Einstein and Minkowski regarded as the ultimate 
objective reality, it is found to make sheer nonsense, 
to be inconsistent with itself. Viewed in that frame¬ 
work, an endlessly repeated ellipse becomes a sort of 
helical curve, a spiral staircase climbing up into 
eternity, the projection of which on one particular cross- 
section is the single ellipse in question. View it at 
any angle you like and it is still a helical curve, but 
project it on some other cross-section and you will find 
that the radius vector relative to the sun no longer 
describes an endlessly repeated ellipse In brief, the 
Newtonian law of gravitation could not be true because 
it could not be expressed m terms of the ultimate 
four-dimensional reality in such a wav as to be true 
for more than one person at a time. 

When Einstein had this hi ought to his notice he 
at once became an astronomer Ills task, rather a 
heavy one for the first piece of work of a young 
apprentice to astronomy, was to find out what 
was the matter with Newton’s law of gravitation and 
to put it right. Of course, in a sense, there was 
not very much wrong: Halley’s comet had come 
back when it was expected, and Jupiter’s satellites 
could be seen every night exactly as the pictures in the 
“ Nautical Almanac ” predicted that they ought to 
be seen if Newton had been right, and all the planets 
seemed actually to be describing endlessly repeated 
ellipses except that Mercury wandered very, very 
slightly from its proper place Yet, in another sense, 
there must be everything wrong with a law that did not 
fit properly into the four-dimensional reality, or at 
least there was as muc h wrong as the difference between 
truth and error, which the true man of science regards 
as the biggest magnitude with which he ever has to 
deal. And, just us Kepler, starting from the estab¬ 
lished error of 8' m the observed position of Mars 
had set out “to construct a new theory that will 
explain the motions of all the planets,” so Einstein 
set to work to construct a new theory which was 
incidentally to explain the motion of the planets but 
was destined also to change our whole interpretation 
of the fundamental significance of these motions. 

Every astronomer is familiar with this part of 
Einstein’s work. By 19x5 he had found the modifica¬ 
tion needed in Newton’s view of gravitation, and had 
shown that the orbit of a planet, instead of being the 
impossible endlessly repeated ellipse, was an ellipse 
which kept slowly turning round in its own plane. He 
had also found that the theoretically predicted rate of 
turning for Mercury was exactly the 43* a century by 
which Leverncr had found that the planet’s perihelion 
advanced over and beyond the advance caused by the 
pull of the other planets. He announced two further 
physical consequences of his theory. Rays of light 
assing through a gravitational field ought to he bent 
y a calculable amount, 0-745* * or light which has just 
grated the sun’s limb; and spectral Tines emanating 
from atoms in a gravitational field ought to be displaced 
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towards the red, the displacement of lines from the 
solar photosphere being that corresponding to a velocity 
of 0*634 km. a second, or, say, o*oo8 A.U. at the cyano¬ 
gen band, A3883. Newton had queried in his “ Optics ” 
whether rays of light would bend in obedience to 
gravitational force, but Einstein was the first since 
Newton to make any definite physical predictions 
arising out of a theory of gravitation. 

Our two British expeditions put the first of these 
redictions to the test at the 1919 eclipse, and, as we 
now, brought back the news that the prediction was 
amply verified. The testing of the second prediction 
was a more difficult matter, not so much because the 
small displacement of 0*008 A.U. was difficult to 
measure, as because it was masked by bigger displace¬ 
ments of unknown amount. Even to-day the problem 
can scarcely be said to be solved with absolute finality 
so far as solar light is concerned, although probably 
Evershed, St John, and others have done all that it is 
possible to do But the prediction which it was found 
almost impossible to test by the light of our sun has been 
tested by the light of one of the faintest of stars Sirius 
has, as companion, a smaller and far fainter star which 
describes an orbit round it. Its effect on the motion of 
Sirius shows its mass to be o 85 times that ot the sun, 
and its distance is for all practical purposes the same as 
that of Sirius The amount of light it emits is so small 
that Scares had calculated its radius to be only about 
20,000 km. or one thirty-fifth of the radius of our sun. 
Now Einstein’s theory predicts a shift proportional to 
M/r % so that whereas the predicted shift in the solar 
spectrum corresponds to a velocity of only 0*634 km a 
second, the light from the companion to Sinus ought 
to show a shift corresponding to a velocity ot 20 km a 
second, something like a third of an angstrom Here 
then was a shift the magnitude of which was suitable 
for measurement The measuiement was undertaken 
at Mount Wilson, and the observed shift was found to 
agree almost exactly with that predicted by theory 
This experiment not only established the validity of 
Einstein’s theory of the gravitational displacement of 
spectral lines, but also showed its usefulness as an 
instrument to be utilised by the practical astronomer in 
his everyday work 

The ultimate importance of Einstein’s work was 
not, however, that it gave astronomers new tools for the 
measurement of stellar diameters, or for the prediction 
of the portion of Mercury ; it was not even that it gave 
the true law of gravitation , it was that it gave a new 
com option of the meaning of gravitation and of gravita¬ 
tional force Strictly speaking, Einstein did not amend 
Newton’s law of force ; he abolished it, lie put some¬ 
thing else of a quite different nature in its place, some¬ 
thing wlm h was consistent with itself when looked at 
m the four-dimensional continuum and agreed with 
the observed facts of Nature, including the then 
untested bending and reddening of light. At first he 
had tried to amend Newton’s law to fit the continuum, 
but he soon found it was a case of amending the con¬ 
tinuum so as to fit Newton’s law Or rather, since a 
perfect fit was impossible, this being the cause of all the 
trouble, he amended the continuum so as to fit Newton’s 
law in the only region where it could fit, namely, at 
infinity, and then found that the misfit for nearer 
distances gave just the needed 43" a century for 
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Mercury’s orbit. Just as completely as, some three, 
centuries earlier, the kinematical explanation of cycles 
and epicycles had crumbled to nothing in the hands 
of Kepler and Newton, so now the dynamical 
explanation of a gravitational force crumbled in the 
hands of Einstein. The story of this part of Einstein’s 
work has been so often told and is so familiar to all 
astronomers that you will scarcely wish to linger over 
it, It opened up a path into entirely new scientific 
territory along which Weyl and others have advanced, 
attempting, so far as can at present be seen with 
success, to extend Einstein’s fundamental conceptions 
so as to explain the “ forces ” of electromagnetism in 
terms of a still further generalisation of the geometry 
of the continuum If they have succeeded, the 
mechanism of the whole universe is transformed; 
dynamics disappears from science and the laws of 
Nature are those of geometry alone. 

We need scarcely spend time over the threadbare 
and rather meaningless question of whether Einstein 
has performed the feat of “ abolishing the ether.” 
So much depends on what we mean by “ ether.” 
As soon as the term is defined, the question as to 
whether or not that particular ether exists almost 
answers itself--generally m the negative The lumini¬ 
ferous ether of Kelvin, Maxwell, and Faraday, largely 
as the result of Einstein’s new outlook on the universe, 
may be described as dead , it is no longer a serious 
scientific hypothesis, but merely an item m the un¬ 
scientific jargon of popular expositions of tf wireless.” 

Let us take a glimpse at the new universe into which 
Einstein’s work has led us. Until the seventeenth 
century the majority of men believed that terrestrial 
life was the prime reason for the existence of the 
myriads of stars that lighted the firmament, they had 
indeed been created just a few days before man so as to 
be ready to minister to his pleasure on his arrival. In 
the twentieth century the majority of men believe that 
there is a sort of flow of time which is regulated by our 
consciousness We live now in the year 1926, and 
therefore speak of 1925 as dead and past, 1927 is not 
yet born, but will spring into life for us just as soon as 
we need it, whirh will be when we reach the end of 
1926. So the traveller journeying west through Devon 
might suppose that Somerset had fallen out of existence 
at the moment he left it, and that Cornwall was waiting 
only for his arrival to come mto existence. Foolish, 
perhaps, when expressed in terms of space, and yet our 
everyday belief in respect of time. 

Einstein’s theory eliminates the supposed essential 
difference between space and time; what is one man’s 
space is another man’s time. Not only so, but what is. 
the post in time for one man is the future for another 
man. According to the view thrust upon us by the 
theory of relativity, the space-time landscape does not 
spring into life in front pf us and die behind us ; it is 
unalterably there. Existence becomes a picture rather 
than a drama, and the year 1927 has the same sort of 
existence as the county of Cornwall. Probably no one 
would regard this as a final statement of the matter; 
it goes as far as the theory of relativity carries us, but 
the theory of relativity is concerned only with inanimate 
Nature; it takes no cognisance of life or consciousness. - 
It is for us to go further if we can. 

Does the theory, however, leave room for us to go 
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further ? Does it leave room for life and consciousness, stream of radiation and the atoms will be knocked up 
and for the attributes, such as free-will, which we and down twice as frequently, But this is not the 
attach to them ? whole story; if it were, the emission of light from the 

The materialistic philosophy of a generation ago filament would not be what exact experiment shows it 

used to insist that the picture which science then to be. Einstein finds that to explain the observed 

presented of the universe left no room for such things, stream of radiation from the filament, fate must be 

That picture has no doubt been tom to shreds, but what invoked here also. Some atoms are knocked down 

about the new picture ? Does this look with any more from the high energy level to the lower because the 

favour on our instinctive belief that we can guide our stream of radiation pushes them down, but others 

actions and make the universe in some small degree stumble down by processes analogous to those by which 

different by our presence ? Or are we mere passive the uranium atom disintegrates. They stumble, if you 

spectators, carried—in a train the speed of which we like, of their own clumsiness, or, if you like, because fate 

cannot regulate and the course of which we cannot alter beckons them down. Put it anyhow you like, and you 

by an inch—out of a Devon with which we can do nothing will almost certainly be wrong; Einstem has shown 

except gaze at it through a window, into a Cornwall which that it happens, and beyond this we know nothing 

is already in existence and has been unalterably created It is, however, clear that we may be in the presence 
by other hands than ours ? To this last question the of something here which is quite beyond the inflexible 

answer of the theory of relativity would seem to be cause and effect of the older mechanics, and possibly 

in the affirmative, but relativity is not the whole of equally beyond the precreated tangle of events of the 

natural science; it is not even the whole of Einstein’s theory of relativity. A single instance will perhaps 

work. His contributions to science fall into two suggest how far beyond. The lines of the hydrogen 

columns which, unhappily, arc parallel and show no spectrum result from the falling down of the atoms of 

si^ns of meeting. The first column contains his con- hydrogen from one energy level to another, and in the 

tnbutions to the theory of relativity, the red-letter determination of the wave-lengths represented by 

years being 1905 and 1915 ; the second column contains these lines, the future of the atom enters as an equal 

his contributions to the theory of quanta, the red-letter partner with the past, although, as we have seen, the 

years being 1905 and 1916. It is not yet altogether clear future of an individual atom can no longer be regarded 

which of these columns will figure most prominently in as a consequence of its past in the sense in which an 

the history of present-day science when this is finally effect is the consequence of the cause. Wc are here 

written in its proper perspective. But it already seems in unfamiliar regions of thought where our minds get 

possible that the second column of Einstein’s work may frozen and refuse to operate But one thing at least 

contain the needed antidote to the determinism and seems possible. It seems as though the deadly ine\lta- 
automatism to which the first column, it it stood by bility of cause and effect has ended, and we are in the 

itself, would seem to condemn us. presence of new possibilities of freedom which as >ct 

This room contains, let us say, a thousand atoms wc do not understand Einstein’s work on relativity 

of uranium. The chances are that after five million changed the universe from a drama into a picture. It 

years only 999 of these will be left, the other one having seems possible, as Weyl first suggested, that his work 
been transformed into an atom of lead, eight atoms of on quanta may have provided the clue which is destined 

helium and about 10" 27 grams of radiation or heat to change it back again into a drama—no longer a 

One of the thousand atoms is fated to be transformed drama m winch all the parts have been written and the 

in this way, but what determines which particular atom gestures prearranged before the curtain went up, 

it is to be ? Are we tempted to conjecture that it will but a drama in which all the actors choose their actions 

be that one that gets most knocked about m the as the play proceeds—in fact, not a staged drama, 
interval, or that gets into the hottest places, or what but life. 

not ? If so, we are wrong ; for if blows or heat could No doubt the great mass of the univcisc must 

disintegrate the one atom they could also disintegrate always follow a predestined path , nothing but pre- 

the other 999, and yet every physicist is firmly con- determined forces can bind the cluster of the Pleiades 

vinced that no possible treatment can retard or expedite or loose the bands of Orion or guide the Bear with its 

the disintegration of the uranium atoms in the least train, but there is now, for the first time since Newton, 

degree. Once every five million years fate knocks at room in the universe for something besides predestined 

the door of one atom and it breaks up. Why fate forces No doubt this is only a possibility, only aeon- 

chooses this interval, why she selects one particular jectureifyoulike Wedo not understand quantum pheno- 

atom rather than its fellow, we simply do not know; mena well enough to go beyond conjectures. Perhaps 

we seem to be beyond the domain of what have hereto- a hope is dawning that some quite recent investigations 
fore been called natural laws, of an abstruse mathematical nature are going to provide 

Now let us think of a more familiar, although more an answer to the puzzle, but if so it seems probable 

complicated, phenomenon. The hot filament of an that the answer will not be in terms of ordinary time 

electric light bulb receives energy from a dynamo and and space, and so will come from outside the regions 

discharges it as radiation. Inside that filament millions surveyed by the theory of relativity. In any event 

of atoms are jumping up and down between different it seems that there must be room for much in the 

energy levels, and Einstein has investigated what universe about which relativity knows nothing Perhaps 

may be called the statistics of their jumping about, the two columns of Einstein’s work, which never clash 

Most of the knocks now are just those of ordinary because they never meet, provide a .true symbolical 

radiation* The temperature radiation of the filament picture of the universe which he has done so much 
knocks spme atoms up and some down; double the towards elucidating. 
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Dr. W. Bateson, F.R.S. 

ORN in 1861, William Bateson was educated at 
Rugby School and at St John’s College, Cam¬ 
bridge, of which college his father was Master. He ob¬ 
tained first-class honours m both parts of the Natural 
Sciences Tripos, and took his degree in 1882. It was at 
the time when the genius of Francis Balfour had given 
a great impulse to the study of comparative embryo¬ 
logy, and it was natural that Bateson’s first efforts m 
research should be along such lines As a subject for 
investigation he chose Balanoglossus, the position of 
which in the phylogenetic scheme was then one of 
uncertainty. To obtain material he visited America 
in 1883, and again in 1884. His results, which ap¬ 
peared in a striking series of papers in the Quarterly 
Journal of Microscopical Science , definitely fixed the 
position of Balanoglossus, and are now incorporated 
into every text-book of zoology. In 1885 he was 
elected a fellow of his college. 

Not the least important outcome of Bateson’s visits 
to America was the meeting with W. K Brooks, who 
undoubtedly influenced his thoughts towards the direc¬ 
tion they were now to take The age-old problem of 
the nature of species gripped and held him for the rest 
of his life. Though fully appreciative of the value of 
morphological inquiry, he came to distrust the phylo¬ 
genetic speculations that were based upon it, involving 
as they did the assumption of hypothetical variations 
to fit the case. He demanded reality, and set to work 
to search it out. Holding that the facts of variation 
must be the test of phylogenetic possibility, he started 
to collect records of such variations as actually exist 
The literature was searched, museums were visited at 
home and abroad, collections were made in the field, 
and it was at tins period that as Balfour Student of 
the University of Cambridge he made a journey to the 
western parts of Central Asia and Siberia. The im¬ 
mediate outcome was the “ Materials for the Study of 
Variation ” (1894), a book which marked an era in the 
development of biological thought. 

At that time it was generally held by professed 
authorities that variation was of the nature of a con¬ 
tinuous process, and that the discontinuity of species 
was brought about by the operation of natural selection 
on such material. Logically this amounted to a denial 
ol the existence of species as recognised by the system- 
atist. Bateson reaffirmed the reality of species, em¬ 
phasising the discontinuity between them, and pointed 
out that such discontinuity was paralleled by dis¬ 
continuity in variation As to the existence of this 
phenomenon the collected evidence left no doubt, and 
it was reasonable to suppose that the observed dis¬ 
continuity in species was based upon discontinuity in 
variation 

To the naturalist the book was at once a warning 
and a call - a warning that the quest upon which he 
was engaged might be based upon illusion: a call to the 
study of variation, which at that juncture seemed to 
offer the fairest hope of progress in connexion with the 
species problem Looking back, it seems surprising 
that the forceful reasoning of this remarkable book 
should not have made immediate converts. Yet so 
it was, and though the cause lay partly in mental 
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inertia and indifference, it lay partly also in the rise of 
the biometneal school of evolutionists. Basing their 
methods upon the conception of variation as a con¬ 
tinuous process, it was not unnatural that they should 
show a lack of sympathy with the evidence for dis¬ 
continuity and all that it implied. Controversy 
became keen, and Bateson was more than once called 
upon to defend the position he had taken up. The 
ability with which he conducted his case, and the 
freshness of his outlook, began to attract to him the 
allegiance of some of the younger men, who felt that 
a new force had entered into their studies. 

Meanwhile Bateson had started on another line 
Satisfied as to the existence of discontinuity in variation, 
lie felt that the next step was to discover how such 
varieties behave on crossing. He carried out an 
elaborate series of breeding experiments in Lepidoptcra, 
especially with the bryonies form of Pteris napt , and 
certain geographical races of Pararge egena The 
results were difficult to interpret and he came to the 
conclusion that, if headway was to be made, material 
must be chosen in which the problem was reduced to 
its simplest form In collaboration with Miss E R. 
Saunders, a senes of experiments was begun with 
plants where a sharp discontinuous variation existed 
together with the normal form, and a year later 
experiments planned on similar lines were undertaken 
with poultry The aims underlying this work, and the 
hopes entertained of it, are set out in an address to 
the Hybrid Conference held in London during July 
1899 Noteworthy is the announcement that dis¬ 
continuity in heredity had already been detected, as 
also is the stress laid upon the necessity of examining 
the outcome of a cross statistically , and of marshalling 
the offspring in respect of each differentiating character 
separately. It was precisely this method of analysis 
that led to Mendel’s success, and even if his famous 
paper had remained unknown, it is likely that the 
world would not have had long to wait for that guiding 
principle which lifted the study of heredity into its 
place among the exact sciences. Be that as it may, 
the discovery of Mendel’s work in 1900 found Bateson 
well prepared. He intuitively recognised its high 
quality, and at once seized upon the essential truth 
of the purity of the gametes in respect of definite 
characters In the following year he communicated 
to the Evolution Committee of the Royal Society an 
illuminating report, summing up the evidence and 
indicating the bearing of Mendel’s discovery upon 
cognate lines of work. It was a report that opened 
men’s eyes to the greatness of the achievement, and it 
exerted a strong influence in inducing others to pursue 
such investigations. 

In Great Britain, however, there was opposition 
from one quarter, and that an influential one. The 
biometricians had already given evidence of hostility 
to the idea of discontinuity in variations. Exponents 
and upholders of what was known as the law of 
ancestral heredity, they could not but realise that the 
acceptance of the doctrine of gametic purity must 
shatter the very foundations upon which they were 
striving to build. With the revelation of discon¬ 
tinuity in heredity, it was open to them eithet to throw 
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over the law of ancestral heredity, of 1 to combat the 
new doctrine in whatever way they could. The latter 
course was chosen, and in Biometrika for January 1902 
appeared a paper by Weldon minimising the importance 
of Mendel’s discovery, and stating that neglect of 
ancestry was a fundamental mistake vitiating all work 
based on Mendel’s methods A challenge of this sort 
coming from such a quarter could not be overlooked. 
A great cause was at stake, and some few months 
later appeared ** Mendel’s Principles of Heredity: a 
Defence,” a book in which Bateson gave free scope to 
his great powers of analytical criticism and to his 
remarkable gifts for controversy. The issue was 
joined, and Mendel was at any rate assured of his 
hearing Two years later came the great clash at the 
meeting of the British Association in Cambridge 
Bateson, as president of the Section of Zoology, 
delivered a stirring address vindicating the methods of 
Mendehan research, and challenging the conceptions 
of the biometrical school. The heated debate which 
succeeded it was keenly followed by a crowded 
audience, and at the end of it there was no mistaking 
the feeling that the exponents of Mendel had made 
good 

Meanwhile, Bateson liad thrown himself whole¬ 
heartedly into the exploration of the fresh field that 
had been opened up, and the next few years were 
fruitful in discovery. To this period belong the 
formulation of the presence and absence theory, the 
solution of the old problem of reversion on crossing, 
and the demonstration of the nature of sex-linked 
inheritance. Another discovery of the first importance 
was that of linkage of characters Originally detected 
in the sweet pea, the phenomenon was first fully 
explored in this material, and eventually fitted into an 
orderly scheme. Its later development in the hands 
of the American school of geneticists, and its transla¬ 
tion into terms of the chromosomes, are now part of 
the history of science 

Bateson stood, however, for more than discovery 
The new spirit that he breathed into the work, and the 
freshness of his outlook, were an irresistible attraction 
to many younger workers who desired nothing better 
than to cast in their lot with his. He became the 
founder and inspirer of a Cambridge school, and in 
1908 the University recognised his peculiar position by 
creating for him the chair of biology. In the following 
year appeared “ Mendel’s Principles of Heredity,” a 
critical survey of the state of genetical knowledge 
Nevertheless, immersed as he was in breeding work, 
the problem of species was always with him ; and when 
he was invited to deliver the Silliman lectures in 1907 
he elected to give, not an exposition of Mendelian 
heredity, but a fresh consideration to the problems of 
variation and of species. The lectures eventually took 
permanent form in the “ Problems of Genetics ” which 
appeared in 1913. Perhaps the most valuable part of 
the book is the illuminating discussion on variation in 
connexion with locality and climate, though at the 
time of its publication the chapters which attracted 
most attention were those dealing with adaptation and 
the effect of changed conditions on the organism. 
About that time there had appeared several plausible 
accounts of the induction of a variation through a 
change of conditions, and of its subsequent inheritance. 
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The searching criticism to which Bateson subjected 
the evidence was of the greatest service in checking 
any easy acquiescence on the part of biologists and 
others less familiar with such branches of inquiry. 

The Cambridge period came to an end in 1910 on 
the acceptance of the directorship of the newly founded 
John Innes Horticultural Institution at Merton. It 
was a great opportunity, and Bateson made magnificent 
use of it When he went there was nothing : in a few 
years there grew up a splendidly equipped station, and, 
of far greater moment, an enthusiastic and devoted 
band of workers. Here, too, his position gave him 
better facilities for promoting that co-operation 
between the practical breeder and the man of science 
upon which he had so often insisted He made the 
breeder feel that his problems were also the problems 
of science, and out of his sympathy begat trust. Of 
his own inquiries at this period, and of those directly 
inspired by him, the key-note was segregation, its 
nature and the time of its occurrence. To this im¬ 
pulse we owe the striking series of investigations on 
variegation, bud sports, and root-cuttmgs, and on the 
phenomenon of anisogeny, accounts of which appeared 
from time to time in the Journal of Genetics ; and it 
is in the fitness of things that his matured judgment 
on these phenomena should have appeared in that 
journal only a few days before his death. 

Such in brief outline was Bateson’s record of scientific 
achievement Fearless in criticism and generous in 
appreciation, he stood above all for that spirit of 
freedom in inquiry through which alone the world 
may progress to better things In that noble passage 
which concludes the preface to his greatest book, he 
has recorded for us in unforgettable words his lofty 
conception of the calling of the naturalist By no man 
has this been more finely set forth : by none has it 
been more truly lived 


Prof. J F Gemmill, F.R.S. 

James Fairlie Gemmill was born at Mauehhne in 
Ayrshire, and went from the village school and Kil¬ 
marnock Academy to the University of Glasgow After 
a long and distinguished course in arts (honours classics, 
1890), medicine (M D. honours, 1900), and science 
(D.Sc. 1910), a period in Germany, a taste of medical 
work, and some travel, he became a research fellow in 
embryology in the University of Glasgow and a teacher 
of zoology to training college students lie was 
greatly influenced by the anatomical teaching and 
evolutionary thinking of Prof. John Cleland, for whom 
he had a very strong affection. 

It was early in the Glasgow period that Gemmill 
became keenly interested in the Millport Biological 
Station, to which for many years, with extraordinary 
persistence, he devoted much of his time, not only 
contributing to the output of research, but also 
encouraging others to join in, and otherwise helping 
in the educational side of the Station’s work. Until 
he was called to the Dundee chair of zoology in 1919, 
Gemmill was a disinterested and loyal friend of the 
Millport institution, which after many ups and downs 
of youth has at length attained to a vigorous maturity. 
Others have greatly aided, but Gemmill’s patient 
fostering in early days should never be forgotten. 
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Geramill had wide zoological interests—anatomical, 
faunistic, ecological, and embryological; but the last 
was strongest. His researches on the development of 
echinoderms will form his chief zoological monument; 
they are masterly in their precision of observation and 
shrewdness of judgment. But one remembers also his 
embryological studies among coelenterates, and his 
big memoir on the teratology of fishes (1912). When 
he went to Dundee, he told us that he had passed a 
self-denying ordinance, and was going to devote himself 
for some years to a study of practically important 
farm-pests , and so he became immersed with his usual 
■enthusiasm in the unravelling of the life-history of a 
species of Bibio, and of some other parasites, such as 
an elusive tapeworm that is common in lambs. He 
had a great interest in mechanical devices, of which 
lus little marine aquarium was the simplest—a study 
aquarium in which he kept sea-animals flourishing in 
the heart of Glasgow, and even discovered new Clyde 
species from there. We hope his technical ingenuities 
will not be lost sight of. 

Prof. Gemmill was very happy in his Dundee years. 
He enjoyed the concentration ol his academic work 
and the opportunities it gave him for diffusing and 
fostering an interest in biology through the Natural 
History Society, and the like. His election to the 
Royal Society came as another encouragement. He 
found great delight in furnishing an interesting old 
house, and he was helped at every turn by his niece, 
to whom he was devoted. He was never the same 
after her sudden death in 1924 

We should like to be allowed to pay a more personal 
tribute of affection to one whom we have been proud to 
call friend for many a year Gemmill was a singularly 
lovable man, quiet and gentle, but very strong in grip 
and firm m judgment. Even for Scotland he was 
unusually thoughtful, always pondering; even for a 
scientific investigator, he was unusually cautious 
Thus his clear-cut judgments, when the evidence seemed 
to him sufficient to warrant a conclusion, were always 
worth waiting for. Of judgments on persons we never 
heard him give one, though he had his share of fighting, 
and when an outspoken personal condemnation was 
uttered in his hearing, his grave face would become 
graver still and sad. Yet he was no ‘ Heaven and Hell 
Amalgamation Man ’ * on the contrary, a very clear¬ 
headed discriminator ol persons 

What a fine companion Gemmill was, radiating 
cheerfulness, enlivening on a long walk, heartening 
when the dredge was coming up, magnanimous on the 
golf course, but always in his own peculiarly restful 
quiet way. Never of the strongest, he was very wiry, 
with great power of physical endurance, and on his 
holiday in Norway last summer, with a great sorrow, 
not even dulled, as his shadow, he probably walked 
harder than was wise. Whether over-tired or specific¬ 
ally infected, he came home under a cloud of nervous 
depression which became darker and darker until at the 
last it overwhelmed him, 

Gemmill was an upright man, reverent, good through 
and through, he was frugal and abstemious, fond of 
his kindred and friends, full of kindliness to all men of 
good-will. He liked simple pleasures—always keen on 
a walk ; he loved children ; he delighted in his garden, 
his study-aquarium in Glasgow days, the flowers of 
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the field, his pets—the dog most of all* He enjoyed, 
meeting people when the day’s work was done and he 
had a talent—perhaps a genius—for friendship. That 
he was pre-eminently interested in zoology is obvious, 
and he once told us that he was glad that amid ups 
and downs he had been able to hold by an early resolve 
that he would allow nothing—even teaching—to come 
between him and investigation. Often we pressed him 
to write a book, for he had very individual ideas, about 
organic evolution, for example, combining Lamarck’s 
outlook with Goethe’s, but he always resisted what he 
smilingly called a “ temptation.” We must think of 
Gemmill as one who made a great success of life, for he 
had the joy of many red letter days of discovery along 
the line which he had proposed to himself as his. 
Amid ajl his profound seriousness he greatly enjoyed 
Nature and many of the pleasures of human life; and 
was he not greatly beloved ? 

Why was it that we all, so different from one another, 
liked the man so much ? Perhaps part of the reason 
was our quick discovery that he was thinking more 
about us than about himself. It was not only that 
he was overflowing with kindness, but he had also the 
rare gift of affectionate interest—half a naturalist’s, 
half an artist’s—in individuality. He took pleasure in 
our eccentricities; he delighted in our ruggednesses; 
he enjoyed our upsetting enthusiasms, Alas, alas, 
that there was no staying the Fury with the abhorred 
shears ; but we doubt not that our friend will live on 
for his full span in the minds of many made better by 
his presence J A. T. 


We regret to announce the following deaths: 

Prof A. C. Evcleshymer, Dean of the College of 
Medicine of the University of Illinois, distinguished 
for his work on vertebrate embryology, on December 
30, aged fifty-eight years 

John K. Hillers, an early member of the United 
States Geological Survey who, while in charge of the 
Photographic Laboratory of the Survey, was respon¬ 
sible for many photographs of noteworthy geological 
features of the western United States which have 
passed into text-books and reports, on November 14, 
aged eighty-two years. 

Dr. Martin Murphy, president m 1902-3 of the 
Canadian Society of Civil Engineers, distinguished 
for his work on railway bridge-building, on January 
10, aged ninety-four years. 

The Hon. Sir H. A. A. Nicholls, lately Principal 
Medical Officer of Dominica, West Indies, known for his 
work on tropical diseases and on tropical agriculture, 
aged seventy-four years. 

Prof. H. Kamerlmgh Onnes, For Mem. R.S., for 
many years Director of the Physical Laboratory at 
the University of Leyden, and Nobel prizeman for 
physics in 1913, on February 21, aged seventy-two 
years. 

M. Adnen Robert, of the Sorbonne, secretary of the 
Zoological Society of France, on November 16, aged 
fifty-eight years. 

Dr. M. B R. Swann, fellow of Caius College and 
demonstrator in pathology m the University of Cam¬ 
bridge, from blood poisoning contracted during a 
post-mortem examination, on February 16, aged 
thirty-two years. 

Mr. J. Whytock, first president of the Botanical 
Society of Edinburgh and a recipient of the Victoria 
Medal of Honour oz the Royal Horticultural Society# 
on February 1. 
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News and Views. 


The president and council of the Royal Society 
decided at their meeting on February 18 to recom¬ 
mend for election into the Society the following 
iifteen candidates : Dr. J. A. Arkwright, Dr. E. J. 
Butler, Lieut.“Col. S, R. Christophers, Prof F. J. Cole, 
Mr. A. C. G. Egerton, Dr. Ezer Griffiths, Mr H B 
Hartley, Dr. H. Hartridge, Prof G. B. Jeffery, Prof. 
O. T. Jones, Prof. W. C McCullagh Lewis, Prof E. A 
Milne, Mr. L. F. Richardson, Mr H T. Tizard, Prof 
R. S. Troup. 

The following have been recommended for fellow¬ 
ship of the .Royal Society of Edinburgh : Prof K. W. 
Braid (Glasgow), Prof. A E Cameron (Saskatchewan), 
Mr. R. T. Francis (Purley), Mr J. D. Gardner 
{Edinburgh), Prof J G, Harrower (Singapore), 
Lieut -Col. W. F. Harvey (Ivasauh), Dr S R. Khastgir 
{Edinburgh), Dr. N. S. R. Lorraine (Hull), Mr J A. 
M'Bride (Glasgow), Very Rev Dr. D. MacKichan 
{Edinburgh), Dr. D C T. Mekie (Edinburgh), Mr 
J. A. Moms (Ayr), Dr D Patton (Glasgow), Dr 
B Prashad (Calcutta), Mr J A F Roberts (Edin¬ 
burgh), Mr. W H. C. Romanis (London), Colonel 
Sir Bruce Gordon Seton (Edinburgh), Prof J Small 
‘(Belfast), Dr W. N. Stokoe (Edinburgh), Prof G. H 
Thomson (Edinburgh), Dr J. Thomson (Glasgow), 
Mr. C. P G. Wakeley (London), Mr S Williams 
(Glasgow). 

A further stage m the development of the com¬ 
prehensive scheme of irrigation for Egypt and the 
Sudan, forming a corollary to the work recently 
■carried out at the Sennar Dam and described in the 
issue of Nature of February 6, is detailed in the 
report, just issued by the Public Works Department of 
Egypt, relating the results of the mission despatched 
in 1930 to Lake Tsana, in Abyssinia, for the purpose 
Oi considering the possibility of converting the lake 
into an artificial reservoir. Lake Tsana is the source 
of the Blue Nile, which is controlled on the Gezira 
Plain by the Sennar Dam. The verdict of the mission 
is that the lake is eminently suitable for the purpose 
in question. The annual discharge during normal 
years is estimated at 3500 million cubic metres, and 
this is the amount that could generally be stored 
But by certain engineering operations, including 
excavation of the rock sill at the outlet, it would be 
possible to increase the reserve storage to 8000 million 
cubic metres, which would be sufficient to meet 
deficiencies, if two seasons of low supply were experi¬ 
enced in succession. This reserve storage of 8000 
million cubic metres, added t6 the annual supply of 
3500 million cubic metres, would therefore give the 
reservoir a total effective capacity of 11,500 million 
cubic metres. The report estimates the cost of the 
work at /E2,300,000, and it is indicated that the work 
could be completed without the necessity of establish¬ 
ing any permanent means of communication with the 
Sudan ; but if a railway or road to Gedaref should be 
found necessary, an increase in expenditure would 
follow, The Abyssinian Government has regarded 
the matter favourably and given its co-operation in 
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the investigations. It is hoped, therefore, in view 
of the fact that the waters of the lake are of no 
service to the inhabitants for irrigation of its shores, 
while they would undoubtedly be of considerable 
value to Egypt and the Sudan, that the Abyssinian 
Government will grant at an early date the desired 
facilities for constructing the proposed regulation 
works 

The Department of the Interior, United States 
Geological Survey, has just published the^statistical 
summary of petroleum production and consumption 
for the year 1923, from the compilation of Mr G. B. 
Richardson. In this memorable year all previous 
records for the output of crude petroleum m the 
United States, and, incidentally, for the world, were 
broken by the production m that country alone of 
732,407,000 barrels of oil, constituting 72 per cent, 
of the total world's output for that year This figure 
also implies a 31 per cent, increase„on the output 
of the United States for the previous year, and was 
attained largely as the result of flush production 
from a number of rich pools, the maximum yield 
of which occurred during this year The domestic 
production of the country was further augmented 
by imports of crude oil amounting to 82,015,000 
barrels, thus creating a record total supply of oil in 
America of 814,422,000 barrels Consumption, on 
the other hand, was less than domestic production, 
for the first time since 1914. 

This extraordinary output of petroleum in 1933 
created a senous phase of over-production and brought 
with it a corresponding slump in prices of crude oil 
and a depressed state of the oil industry generally, 
from which recovery has been slow. Since 1923 a 
considerable body of opinion has been expressed that 
that year's production of petroleum represented the 
* peak ' of the United States, and probably of the 
world, and some rather gloomy forebodings regarding 
the future of petroleum supplies have been voiced, 
both in the United States and m Europe. For many 
reasons there may be expressed some doubt on this 
point, though it is not denied that once the peak is 
definitely passed, the life of petroleum supply may 
be a comparatively short one at the present rate of 
consumption. On the other hand, the advent of a 
new pool comparable with any one of those re¬ 
sponsible for the flush production of 1923 would 
quite possibly bnng an annual total up to that of 
that particular year; and as there is no reason to 
suppose that the last ' bonanza ' oil-pool has been 
found, there is still some hope that 1923 was not 
the 4 peak-year ' of either United States production 
or of that of the world. 

A refrigerator which is claimed to be the only 
known contrivance for the continuous production of 
cold without the use of mechanical moving parts was 
brought before a large gathering at the Savoy Hotel 
in London, on February 23. The mafchine is being 
put on the market as the Electrolux Refrigerator 
(* 53"*55 Regent's Street, London, W.i). It operates 
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on the PlatemMunters system, ammonia being used 
as the working fluid, and hydrogen is employed to 
keep the pressure uniform throughout the plant. A 
cylindrical iron vessel containing a solution of ammonia 
is heated, preferably electrically , the water vapour 
is condensed and runs back into the * generator/ 
and the ammonia passes on, being condensed in a 
water-jacketted tube leading to the ' evaporator * 
Here it descends over baffle plates and evaporates, 
producing a lowering of temperature of the ‘evaporator 1 
and non-freezing solution surrounding it, and so of 
the chamber which it is required to cool, Ammonia 
gas, with the hydrogen filling the plant, passes down 
the ' evaporator ' to the f absorber,' where it meets a 
weak solution of ammonia running under gravity 
from the ‘ generator ' The ammonia is absorbed and 
passes back to the ‘ generator 1 by an ingenious ‘ trap ' 
actuated by the heating element, while the hydrogen 
released goes on again to the ' evaporator/ The 
whole apparatus is of iron and is sealed, and there 
are no mechanical parts to require attention. Small 
plants only were shown, but other models are being 
produced 

The prevalence and danger of insect pests in con¬ 
nexion with the growing of cotton led the Department 
of Agriculture in the Tanganyika Territory in 1922 to 
establish rules concerning the cotton crop. Two of 
the rules provide for the uprooting and destruction 
of all cotton refuse remaining at the end of the cotton 
growing season A leaflet entitled “ What to do at 
the end of the cotton season and why ? " lias been 
issued recently to planters and native cultivators. 
The dangers and breeding habits of insect pests, such 
as the red cotton-stainer and pink boll-worm, are 
pointed out, and reasons are given for the rules 
prescribing the uprooting of cotton and the destruction 
of wild plants allied to cotton at the close of the 
season. ' Ratoon ’ cotton in Tanganyika tends to 
harbour such insect pests and provides a ready source 
of infection for the new crop m the succeeding season, 
for such 1 ratoon ' plants produce bolls much earlier 
than the plants of the new crop. Similarly, dead stalks 
and other lefuse from the cotton crop, if not destroyed, 
harbour the pests dunng the period between crops. 
Weeds such as Hibiscus and trees like Bombax (Erio- 
dendron) may also enable the pests to carry over from 
season to season The leaflet thus advocates thorough 
cleaning up of all plantations, as early as possible, 
pointing out that the earlier the clean-up the longer 
will be the famine period for the insects. The leaflet 
is printed in English and in the native language. 

Seasonal forecasting in India has been developed 
for some years, and considerable progress has been 
made m the application of statistical methods to 
weather prediction A memorandum on the probable 
character of the weather in north-west India in 
January, February, and March was issued last month 
by Mr J. H Field, Director-General of Indian 
Observatories Out of four principal factors available, 
two are practically neutral; these are the December 
rams at Port Blair and the pressure at Seychelles in 
November and December. The December rains in 
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the western region were adverse, while the factor of 
rainfall at Seychelles in November and December 
and at Zanzibar in December was favourable The 
seasonal change of the upper-air currents in northern 
India at a height of 3 to 5 miles above sea-level 
promises to prove of importance as observations 
accumulate; the prospect of winter rams from 
November to March for north-west India bears a 
close relation with the relative vigour of these high- 
level winds during the latter half of September and 
m October The factor of the upper winds indicates 
a slight excess of precipitation The final conclusion 
from all data available is that the winter precipitation, 
rain and snow, in north-west India is likely to be 
normal 

Under the title of " The Botanical Case for Evolu¬ 
tion/* the veteran palaeobotanist, Dr. D H. §cott, 
writes entertainingly and instructively m the Nine¬ 
teenth Century for February Pointing out that the 
experience of plant-breeding, whether earned out by 
the cultivator or the experimenter, shows that species 
are often not unchangeable, he bases the case for 
evolutionary change in Nature upon the following 
grounds : (1) Classification and its recognition of 

affinity, most readily interpreted in terms of descent; 
(2) the fundamental unity of organisation throughout 
the living world , (3) the comparison of organs and 
structures in different groups of plants, which show 
us an organ functional in some species, useless m 
others, turned to fresh uses 111 yet other species, etc , 
(4) the geological record, in spite of such * abominable 
mysteries * as the sudden appearance of the flower¬ 
ing plants in the Cretacean period In his conclud¬ 
ing remarks Dr Scott quotes with evident sympathy 
from Withara of Lartington, the first to investigate 
the structure of fossils, who wrote m 1833 . "To 
lend my aid in bringing from their obscure repositories 
the ancient records of a former state of things with 
the view of disclosing the early and mysterious 
operations of the Great Author of all created things 
will ever be to me a source of unalloyed pleasure/* 
There can be little doubt that for Dr. Scott, too, 
it has been an unalloyed pleasure to attempt to 
disclose the " early and mysterious operations " in 
the history of the vegetable kingdom, and the result 
has been the great series of monographs, and still 
more the * Studies * through which most of the 
present younger generation of botanists first make 
their acquaintance with the flora of the past 

The anthropometric measurements made in the 
schools of England and Wales as a part of medical 
inspection are intended primarily as a test of physique 
and, except in a limited degree for specific purposes, 
or experimentally, their correlation with mental char¬ 
acters has not been attempted. The difficulty of any 
extended investigation of mental characters lies in 
securing uniformity in standard when anything involve 
ing a process which is not susceptible of a straight¬ 
forward mechanical record is attempted. This diffi¬ 
culty vitiates to a certain extent some interesting 
investigations made by Dr. Arthur MacDonald of, 
Washington, D.C., in which he has attempted to 
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correlate mentality with physical measurements. A j 
summary of his results was given in the Medical Times 
for November. According to his figures, dolicho- 
cephaly both as an individual and as a racial character 
appears to be associated with dulness and unruliness , 
brachycephaly with brightness; further, that both 
dolichocephaly and dulness increase after puberty, 
while brachycephaly decreases. He also records some 
interesting and rather surprising results relating to the 
correlation of physique and individual history of 
disease in students. Dr. MacDonald's figures must 
be taken for what they are worth, and although 
based upon a large number of observations, his 
inferences should be accepted with reserve. He attri¬ 
butes to anthropologists some sweeping conclusions 
on head form which few would endorse without 
qualification. It is scarcely necessary to point 
out the value to educationists of research which 
would show a valid correlation between physique 
and mentality to be generally applicable, even on the 
broadest lines, and not confined to abnormalities. 

The latest annual report of the Bristol Museum and 
Art Gallery records the offer of Sir George A. Wills 
to provide an extension of the building on the recently 
acquired site of the old Drill Hall, at a cost not 
exceeding 75,000/. The offer, which was accepted 
" with intense gratification," provides for a new 
Art Gallery to the plans of Messrs Frank W. Wills 
and Sons, the architects of the existing gallery This 
will occupy a little more than one-third of the whole 
site ; the present gallery will be devoted to ethno¬ 
graphy and antiquities, again about one-third , while 
the remaining third will be entirely available for the 
natural history collections, except for. the large 
lecture-theatre serving the whole. Important bequests 
recorded comprise a collection of foreign lepidoptera, 
formed by the late Mr. G, C. Griffiths , a collection 
of big-game heads and native weapons, from the late 
Sir William Garstin ; and a collection of British and 
foreign birds and 120 Baxter and Le Blond prints, 
from the late Mrs. Daltofi-Burgess The fine collection 
of engravings formed by Mr. Heber Mardon and 
presented by deed of gift in 1919 together with his 
extra-illustrated copy of Nicholls and Taylor’s 
0 Bristol Past and Present," m fourteen large volumes, 
was handed over by the family on Mr Mardon’s 
death in 1925. All this has thrown much work on 
the staff, and it is the more satisfactory to note 
that the valuable geological collections of the Museum 
are being made more accessible than they have been 
for many years, and that important specimens have 
been brought to light. Alderman Eberle and Dr. 
Herbert Bolton are to be congratulated on a report 
that shows progress m every direction. 

The British Museum (Natural History) is issuing a 
remarkable series of picture postcards illustrating 
many of the most interesting specimens contained 
in the Museum collections. A particularly attractive 
set of these cards, lately published, includes selected 
representations of exotic butterflies, moths, beetles, 
hcunoptera, heteroptera, and orthoptera. The figures 
ttte admirably executed in colour, and each packet of 
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five cards (price 15.) is furnished with an explanatory 
leaflet giving a concise account in general terms 
of the group or subject illustrated, and directing 
especial attention to any points of interest shown by 
the specimens represented. Thus, the letterpress 
contained in one of the packets devoted to butterflies 
gives a general account of the curious phenomenon of 
seasonal variation in these insects, and then proceeds 
to a brief but accurate description and discussion 
of the examples represented on the accompanying 
cards. These comprise figures, beautifully executed, 
of three striking African forms, in two at least of 
which, Teracolus achmc (a " white" butterfly, or 
Piernie) and Precis octavia (a nymphahne allied to 
our Peacock and Red Admiral), the differences between 
the seasonal phases are so great that they were long 
held to be distinct species Another packet contains 
excellent figures of some of the splendidly coloured 
Swallowtails of South America, and directs attention, 
in its accompanying notes, to the mimicry of other 
South American butterflies adopted by some members 
of the group. The brilliant colours exhibited by 
several of the grasshoppers, beetles, bugs, and moths 
represented m other packets will be a revelation to 
many whose acquaintance with these groups is only 
slight These features are well brought out by the 
method of representation employed, and the claim 
of the Museum, that as much care has been taken with 
the figures as if they were destined to illustrate 
scientific monographs, is completely justified. 

Wh are informed that the Museum of Practical 
Geology, 28 Jermyn Street, S.W.l, is closed for re¬ 
pairs until further notice. Access to the Library and 
Offices of H M Geological Survey may be obtained 
through the entrance in Piccadilly. 

Prof Karl von den Steinen, Berlin, world known 
by his anthropological explorations in Central Brazil, 
and Baron Erland Nordenskibld, of the Goteborg 
Museum, have been elected honorary members of the 
Paris Soci6t6 des AmGricamstes, 

Dr F A Bather, keeper of the department of 
geology, British Museum (Natural History), has been 
elected a foreign member of Die Kaiserliche Deutsche 
Akadeime der Naiurforscher zu Halle This is the 
oldest scientific academy in the world, having been 
founded in 1652. 

We learn from Science that a physico-chemical 
institute, to serve as central laboratories for scientific 
work in Spain, is assured by a gift of 40,000/ from 
the Rockefeller Foundation The site of the building 
will be provided by the Spanish Government It 
will probably be near the Museum of Natural Sciences 
m Madrid 

Prof. A. S Eddington will deliver the Bakerian 
Lecture of the Royal Society on May 6, taking as his 
subject " Diffuse Matter in Inter-stellar Space." The 
Croonian Lecture will be delivered by Prof A. V. Hill 
on the 0 Laws of Muscular Motion " on May 20. On 
March 4, a discussion on " The Electrical State of the 
Uppet Atmosphere M will be opened by Sir Ernest 
Rutherford. 
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The Botanical Society of America, at its recent 
meeting in Kansas City, Missouri, elected the follow¬ 
ing corresponding members; Profs. A Engler and 
K. Correns, of the University of Berlin; Prof. C. 
Sauvageau, of the University of Bordeaux; S. 
Nawaschin and Prof R. Willst&ttcr, of the Uni¬ 
versity of Munich Previously elected corresponding 
members are Profs V H Blackman, F. C. Bower, 
Hugo De Vnes, K von Goebel, and A C. Seward. 

A meeting will be held at the rooms of the Linnean 
Society on Wednesday, March io, at 3.30 pm, to 
consider a suggestion that the fifth International 
Botanical Congress should be held in Ixmdon in 1930 , 
and, in the event of the suggestion being adopted, 
to formulate an invitation to be submitted to the 
ensuing fourth International Botanical Congress at 
Ithaca, IJ S.A , in August next. The Hooker Lecture 
of the Linnean Society will be delivered this year by 
f*rof Carl Schroter, foreign member of the Society, of 
Zurich, on April 15, and will be entitled “ The Swiss 
National Park and Scientific Researches into its 
Nature " 

The Empire Council of Mining and Metallurgical 
Institutions, Cleveland House, 225 City Road, London, 
E C 1, on behalf of ten constituent bodies, has 
accepted the invitation of the Canadian Institute of 
Mining and Metallurgy to hold the second Empire 
Mining and Metallurgical Congress in Canada m 
August-September 1927 It will be recalled that 
the first Congress, from which the Empire Council 
arose, was held at the British Empire Exhibition, 
Wembley, m 1924, under the presidency of the late 
Viscount Long of Wraxall 

The Royal Academy of Sciences in Sweden has 
appointed a committee, consisting of Prof. Osten 
Bergstrand, of Upsala, Prof. C. V L Char]ter, of 
Lund, and Profs Karl Bohhn and V Carlhenn- 
Gyllenskokl, of Stockholm, to organise the celebration 
of the 350th anniversary of the foundation of Tycho 
Brahe's M Uramborg"—the city of the heavens 
This magnificent observatory, famou.s in the history 
ot astronomy, was built in 1576 on the island of 
Huen, which was granted to Tycho Brahe for life by 
Frederick II., King of Denmark The island now 
belongs to Sweden. 

In the House of Commons on Thursday, February 
r8, Mr. MacDonald presented a petition at the request 
ot his co-Trustees of the British Museum. The 
petition recited the capital holdings which the Trustees 
had and the income derived from the holdings, and 
stated that the income was not sufficient to enable 
the Trustees to carry out their trust efficiently. In 
conclusion, the Trustees asked for 11 further support 
towards enabling them to carry on the execution of 
the trust reposed m them by Parliament for the 
general benefit of learning and useful knowledge.” 

On the initiative of the Orientalists' Association of 
Leningrad, it is proposed to hold the first International 
Exhibition of Buddhism at Leningrad in the autumn 
of 1926 The nucleus of the exhibition will be 
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furnished by the rich Buddhist collections of the 
Russian Museum of the Orientalist Association and of 
the Asiatic Museum of the Academy of Sciences. 
Japan, China, Tibet, Mongolia, and other countries 
will be represented. The Academy of Sciences has 
despatched Prof. Stcherbatsky to Japan and Prof. 
Alexeiev to China to collect exhibits. 

It is announced that further collections of objects 
discovered by Col. Kozlov in Mongolian mounds have 
been received at Leningrad. These include both 
Greek objects and objects of local manufacture show¬ 
ing Greek influence Among the more remarkable 
are Greek fabrics and embroideries with designs of 
flowers, birds, and human figures in the Greek style. 
Particularly noteworthy is a piece of embroidery 
showing a group of horsemen The Greek ornament 
and the Scythian dress, headgear, and harness of the 
horsemen suggest that the embroidery is derived from 
one of the Graeco-Scythian settlements of South 
Russia 

The Ella Sachs Plotz Foundation for the Advance¬ 
ment of Scientific Investigation was established m the 
first place for the encouragement of medical and 
allied research, grants being made for the purchase 
of special apparatus and supplies and preference 
being given to researches on a single problem Accord¬ 
ing to the second annual report recently issued, 
thirteen grants varying from 40/ to 340/ were made 
last year, four of which were for investigations On 
chronic nephritis Five of last year's grants were 
to workers m Europe. Applications for grants for 
the year 1926-27 should reach the secretary of the 
committee of the Foundation at Boston City Hospital, 
Boston, Massachusetts, before May 15. 

Two awards are announced in the January issue of 
the Journal of the Franklin Institute , the John Pnce 
Wethenll Medal to Mr. F. Twyman, London, and the 
Edward Longstreth Medal to Mr. T. Midgley, Dayton, 
Ohio. The award to Mr Twyman is for the Hilger 
interferometer, which provides a simple and accurate 
method of locating and correcting imperfections in 
prisms and lenses. It will be recalled (Nature, 
July 14, 1921, p. 635) that in this instrument a beam 
of monochromatic light is divided into two parts, one 
of which is passed twice through the object under 
test. The two beams are recombined so as to produce 
a set of interference bands which form a " contour 
map ” of the imperfections of the optical element 
under test. The award to Mr. Midgley is for the 
Midgley optical indicator This instrument is a 
high-speed indicator for use with internal combustion 
engines A beam of light falls upon a mirror the 
position of which is determined by the position of the 
piston in the cylinder. The light is reflected to a 
revolving mirror the position of which depends on the 
second element required, and a pressure-volume or 
pressure-time curve can be obtained. Novel methods 
of reducing inaccuracies due to inertia of moving 
parts are adopted and the use of a spring and piston 
in the pressure element makes it possible to use a 
uniform scale for the entire height of the pressure card* 
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The provisional programme of the Optical Con¬ 
vention, 1926, which has now been issued, shows 
that every effort is being made to ensure that the 
Convention will provide a comprehensive and com¬ 
plete survey of British contributions to optics in 
recent years, and of the position of optical science 
and the optical industry at the present time The 
Convention will be held, under the presidency of the 
Astronomer Royal, at the Imperial College of Science, 
South Kensington, on April 12-17 inclusive. Scientific 
and technical papers, dealing with every branch of 
theoretical and applied optics, will be read and dis¬ 
cussed, and special discourses will be given, including 
lectures of a popular character accompanied by de¬ 
monstrations The most modern types of optical 
instruments and apparatus will be exhibited by 
British manufacturing firms in all branches of the 
optical trade There are also to be exhibits illustrat¬ 
ing the results of recent optical research and the 
application of optical methods in the laboratory 
Demonstrations and dramatic performances, incor¬ 
porating various interesting optical illusions and 
projection effects, are being specially composed for 
presentation during the Convention, Particulars of 
membership of the Convention and forms of applica¬ 
tion may be obtained lrom the Secretary, 1 lx>wther 
Gardens, Exhibition Road, S W 7 

The technical programme has now been issued of 
the sectional meeting organised by the Swiss National 
Committee of the World Power Conference to be held 
at B&le on August 31-September 12 next. The work 
of the meeting will be divided into five sections dealing 
with the utilisation of water power and inland naviga¬ 
tion, exchange of electrical energy between countries, 
hydraulic and thermal production of electrical energy, 
electricity in agriculture, and railway electrification 
respectively Contributions will be regarded as 


National Papers (presented on the initiative of a 
national committee or of a member of the Inter¬ 
national Executive Committee) or Reporters' Papers 
(prepared by general reporters appointed by the Swiss 
National Committee, summarising national papers 
presented before April I and emphasising definite 
aspects of the subjects discussed) Papers and dis 
cussions are to be published in a volume of proceed¬ 
ings Communications for the British National Com¬ 
mittee should be addressed to the Secretary, World 
Power Conference, 36 Kingsway, London, W.C 2 

H.M Stationery Office announces for publica¬ 
tion at the end of the month a special edition of the 
“ Nautical Almanac 1928 ” bound in cloth boards , 
the edition in wrappers is also available The edition 
in cloth will be continued in future years if it is found 
to meet a public need Both editions may be obtained 
from Mr J D Potter, 145 Minones, E t. 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned ;—A 
lecturer in pharmaceutical and general chemistry at 
the School of Pharmacy of the Pharmaceutical Society 
of Great Bn tain—The Secretary of the Society, ib 
Bloomsbury Square, W C 1 (April 12). A professor 
of zoology in the University of Calcutta — The 
Registrar, University of Calcutta, Senate House, 
Calcutta (Apnl 12). An assistant lecturer m mathe¬ 
matics m the University of Leeds—The Registrar 
(Apnl 21) A principal for the proposed University 
College for Hull—The Secietary to the Board of the 
College, Guildhall, Hull (May 1) Lecturers in historical 
geography and physical geography at University 
College, Reading—The Registrar. An honours gradu¬ 
ate in physics as assistant under the British Research 
Association for the Woollen and Worsted Industries 
—The Secretary, Torndon, Hcadingley, Leeds 


Our Astronomical Column. 


Recent Sunspots. —In our issue of February 20, 
p 282, mention was made of the third appearance 
of a spot in south latitude 21 0 When more fully on 
the sun's disc, it could be seen with the naked eye, 
and should therefore be included in the list of naked- 
eye spots, as follows 

No Date on Disc Cent ^ s ^ diau Latitude Area 

4 Feb. 13-25 Feb. 191 21 0 S, 1/2000 

The spot was typical of a regular spot with well- 
defined filamentary structure of the penumbra and 
stable outline. It may be expected to return at least 
once again, though probably as a telescopic object only. 

As noted last week, the great spot of January 
returned, but it was only about one-sixth of its 
previous size It was accompanied, however, by a 
very extensive region of bright faculae, seen easily 
when near the sun v s limbs with a small telescope. 

Spot No. 3, which was on the sun's central meridian 
on February 15, decreased rapidly and was of less 
than naked-eye visibility by February 16 

The Temperatures of the Planets. —The issue 
qi the P^ysihalische ZtiUchnft for December 23, 1925, 
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contains a report by Dr E Schoenberg on the 
present state of our knowledge of the temperatures 
of the planets For planets still m the gaseous state 
there is as yet no satisfactory theory connecting the 
radiation sent out with the temperature distribution, 
but for those having solid crusts, either with or 
without atmospheres, Milankowitsch in his recent 
book has provided a satisfactory theory, which the 
author reproduces in the earlier sections of his report 
He then describes the radiometer measurements made 
during the past twelve years at the Lick and Arizona 
observatories, and gives as the most reliable values of 
the surface temperatures: Venus 45 0 C., Mars - 15° C., 
Jupiter and Saturn - 8o° C, the value for Venus 
being somewhat doubtful, but the others much more 
trustworthy Dr Schoenberg concludes his report 
by describing a method he has devised, and already 
applied to the visible portion of the spectrum, for 
determining the density and temperature of the 
atmosphere of a planet at any depth below the 
visible surface, by photometric measurements of the 
twilight band at the terminator, his theory being 
that the brightness of this band is due to diffusion 
only, and not to absorption. 
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Research Items. 


Megalithic Works in Fiji, —In Man for February, 
Mr, James Hornell figures and describes some of the 
megalithic sea works and temple platforms at Mbau 
in Fiji Mbau is the most historic place m Fiji and 
was the seat of government of Chief Thakombau, who 
in the middle of the last century brought many of the 
other chiefs under subjection The sea works which 
are described consist of a number of docks and piers 
into which the big outriggers and double canoes were 
run. Of these docks there are now twenty-five, 
some of which were made during the latter part of 
the last century by dividing up the larger docks 
The sides of the wharves are protected in three 
different ways, of which the most characteristic is by 
means of large slabs of rock set on edge, of various 
sizes running up to n feet 8 inches in height. Little 
attempt has been made to shape them The most 
important of these docks was probably the ceremonial 
landing-place of the head of the dominant commumty. 
Prisoners of war were possibly also landed here and 
brained for the ceremonial feast As regards the age 
of these structures, a comparison with a similar 
structure at Mua (Tongatabu), which may be con¬ 
nected with the sons of the Tongan king Tui-ta-tui, 
suggests the end of the thirteenth century as a possible 
date 

Psychical Methods in Medicine —In Psyche 
(January 1926) Dr F G. Crookshank contributes an 
interesting article entitled " Spiritual Healing in the 
Light of Modern Medicine/' He directs attention to 
the lamentably slack use of terms implied m such 
phrases as organic versus functional disease, suggestion 
and faith healing, physical versus psychical methods 
of cure, which phrases, he thinks, have long outlived 
their usefulness He pleads for a stabilisation of 
verbal symbolism on a basis of real values. Although 
physicians profess to have no metaphysical prejudices, 
much of tneir actual practice is based, not on any 
assured basis of observation, but on the dregs of the 
psycho-physical parallelism of the last century The 
result has "been a neglect of the functional neuroses 
by the orthodox physicians The antinomy between 
functional and organic disease was invented in order 
that “ we might say that organic disease is what we 
say we cure but don’t, while functional disease is 
what the quacks cure and we wish to goodness we 
could " ! Actually, the so-called physical and the 
so-called psychical methods are indistinguishable 
objectively, and the prescnber of drugs is often aware 
that faith plays no small part in procuring the 
efficacy of the drug. He believes that the scope of 
psycho-therapy is coterminous with the whole range 
of disease, though never to the exclusion of what we 
call physical methods. Wherever there is scope for 
psycho-therapy there is a mental conflict, and this is 
present far more frequently than is imagined in cases 
deemed to be suffering from organic disease only. 
But it is necessary to adopt a changed attitude in 
respect of the mind and matter controversy Dr. 
Crookshank protests against the assumption that the 
rational foundations of science are all well laid, and 
he maintains it is unscientific to reject testimony of 
strange occurrences just because such are thought 
incompatible with what we call science. The article 
is thoughtful and provocative, and is worthy of 
consideration by all those whose work involves deal¬ 
ing with people, whether in the capacity of physician, 
teacher, preacher, or employer. It is well at times to 
revise one's assumptions. 

Action of X-Rays on the Developing Chick 
Embryo —Drs. Colwell, Gladstone, and Wakeley 
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{Jour. A not. 60, pp. 207-28, January 1926) give an 
account of a series of experiments designed to test 
the effect of X-rays on the developing embryos of the 
fowl. In an earlier paper the authors concluded 
that, in embryos irradiated immediately before 
incubation and then daily for several days, the action 
was always inhibitory, the irradiated embryos being 
invariably smaller than the controls. Those which 
received the full pastille dose of X-rays were most 
affected, six out of nine showing no development at 
all In all those showing development, all tissues 
and organs which should normally be developed were 
differentiated but smaller m size. The effect was 
therefore one of retardation or diminution of growth. 
In the present paper the authors give the results of 
experiments in which the embryos were allowed to 
develop normally for four days and then subjected, 
in two groups, to daily irradiation of three and five 
days respectively. In these cases there did not seem 
to be any marked effect on the average length of the 
embryos compared with controls The principal 
action of the rays appeared to be their destructive 
effect on the tissues, exerted chiefly on the cutaneous 
ectoderm, the neural tube and its associated structures, 
the epithelium of glandular structures such as liver 
and mesonephros, and on the red blood corpuscles 
The effects showed themselves in detachment of the 
epithelium, in a diminution in the transparency of 
the cytoplasm, and in the formation of granules or 
vacuoles in the latter. 

Citrus Fruit in the Philippines. —According to 
A H. Wells, F. Agcaoili, and Maria Y Orosa of the 
Bureau of Science, Manila, there are about eight 
hundred types of citrus growing in the Philippines, 
including the valid indigenous species, the hybrids, and 
the introduced species. At the same time there is not 
a single citrus plantation on modern commercial lines 
in the islands, whilst, on the other hand, the Filipinos 
seem to appreciate the fruit as the returns of the 
importation of citrus into the islands demonstrate. 
The Lamao Experiment Station has now shown that 
quite good produce can be obtained upon trees of 
commercially valuable types when grown under 
Philippine conditions, and the authors urge that 
citriculture should be taken up by the inhabitants 
upon a commercial scale Their paper in the Philip¬ 
pine Journal of Science (vol. 28, No. 4, December 1925) 
contains particulars of the very complete selection of 
types of citrus under experimental cultivation in the 
Philippines, and also of chemical analyses of the fruits 
of selected varieties. 

Contributions to Plant Physiology. — The 
numerous investigations recorded in Year Book No. 
24, issued by the Carnegie Institution of Washington, 
include reference to the continuation at the laboratory 
of plant physiology at Tucson, Arizona, of work on 
desert succulents. V. Ulehla shows, by auxograph 
records of the swelling of succulent tissues in solutions 
of different concentration* that the methods developed 
by Ursprung and Blum for determining suction 
pressure, require supplementing by further experi¬ 
mental methods before valid conclusions as to suction 
pressure values can be drawn with safety. The work 
also emphasises once more the very complicated 
nature of the phenomenon of plasmolysis. H. A, 
Spoehr and Paul C. Wilbur show that in the presence 
of disodium phosphate and sodium pyrophosphate 
the aldose sugars are converted into the ketoses, and 
vice versa, A noteworthy feature of this form of the 
von Eckenstein reaction is the disappearance of 
reducing power with time; this suggests that the 
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reaction is not a true equilibrium but that the hexose 
molecule itself is being split. An interesting contri¬ 
bution to our knowledge of the absorption of carbon 
dioxide by leaf-powder is made by H A. Spoehr and 
William Newton. From an ether water extract of the 
leaf-powder an equal volume of 95 per cent, alcohol 
throws down a precipitate of a substance which 
absorbs considerable quantities of carbon dioxide, and 
of which some of the reactions are given. 

British Post-Pliocene Unionidje. —Owing to the 
fragile nature of their shells, the Uniomdae found 
fossil in the Pleistocene deposits are commonly 
fragmentary and the discrimination of the species is 
difficult. A. S Kennard, A E. Salisbury, and B. B. 
Woodward ( Proc . Malacol Soc. 16, 1925, p. 267) 
give an account, illustrated by twelve photographic 
plates, of the British species, which will be of value 
to workers in Pleistocene geology. The external 
form of the shell, owing to its variability, is of little 
use in distinguishing species. The features of 
specific value are seen in the muscle scars, the hinge, 
and the umbonal rugae 

Ammonites from the Upper Kimmeridge Clay.— 
A pleasing quarto-pubhcation by Dr. E Neaverson 
on the Ammonites from the Upper Kimmeridge Clay 
has been issued as one of the Papers from the Geo¬ 
logical Department of the University of Liverpool 
The memoir deals mainlv with the small group of 
the so-called Ammonites biplex (more recently referred 
to as Olcostepkanus pallastanus auct) of the Upper 
Kimmeridge Clay. They are now described in detail 
and with care for the first time, and they are referred 
to a number of genera and species , but Dr. Neaverson 
remarks that the large majority of specimens are 
flattened by pressure and form " hopeless ” material 
for investigation The characters relied on by the 
author for subdivision are the general form of the 
suture-line and the developmental stages shown by 
the ammonites. Unfortunately, the authpr has not 
bjeeri able to dissect any species of, for example, his 
first genus (Virgatosphinctoides), and he figures only 
one complete suture-lme, belonging to an undeter¬ 
mined species of doubtful generic affinity The genus 
Virgatosphinctoides, we are told, includes Mr 
Pringle’s Pseudovirgatites from the Oil Shales of 
Kimmeridge , and I>r. Neaverson, whilst expressing 
the 11 belief" that the phenomenon of horaoeomorphy 
is responsible for the similarity between the two 
groups, leaves the determination of possible relation¬ 
ship to future research. There is no indication that 
the author has studied the Volgian Virgatitids of 
Russia any more than the Mediterranean genera, 
except m published figures ; and recent literature is 
not sufficiently noticed. The arrangement of the 
various ammonites into separate lineages thus reflects 
a somewhat limited outlook. The work, however, 
was obviously done conscientiously, and the four 
plates are good. 

Grass Minimum Thermometers. —The Meteoro¬ 
logical Office, Air Ministry, m Professional Notes, 
No. 43 (London * H.M Stationery Office, 1925, 
price 6 d. net), publishes “ Some Effects produced by 
Protective Shields on the Readings of Grass Minimum 
Thermometers," by Mr. J. M. Stagg At cold periods 
in such winters as the present, the thermometer 
exposed at night to radiation over grass gives some 
low readings of interest, at times io° F. or even more 
below the reading of the ordinary air temperature 
in the Stevenson screen close by. The position of 
the grass minimum thermometer screened by a wire 
cqige is well shown by illustrations, and observations 
made of the thermometer screened and of a 
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similar thermometer outside the cage, but unscreened, 
near by. The results are obtained from five senes 
of expenments conducted at Kew Observatory, 
which is ample guarantee of correctness, and the 
observations are carefully collated. The paper sums 
up with final recommendations for observers. It is 
asserted that any form of screen in the vicinity of a 
grass minimum thermometer will result in an increase 
of the temperature recorded, and it deprecates a 
screen even situated entirely on one side of the grass 
thermometer, To those accustomed to obtaining 
radiation temperatures, it is well understood that 
lower temperatures and a greater difference between 
the Stevenson screen thermometer and the radiation 
temperature is obtained by placing the radiation 
thermometer, filled with clear white spirit, on short 
grass, with the bulb just touching the tops of the 
blades of grass, but on no account embedded m the 
grass. The stem of the thermometer should rest on 
a small fork of wood to raise the bulb. 

The Compton Effect. —The issue of the Journal 
de Physique for December 1925 contains a summary 
of the spectrographic observations of M de Broglie 
and A Dauvillier on this effect during the last two 
years Compton discovered in 1023 that when 
homogeneous X-radiation is scattered by a solid, the 
scattered radiation contains, in addition to rays of 
the same wave-length as those incident, rays of longer 
wave-length , he explained this effect as due to the 
impact of a quantum of the incident radiation on an 
electron, which recoils carrying with it some of the 
energy, and the decreased energy of the scattered 
quantum manifests itself m an increase of the wave¬ 
length of the radiation it emits Duane and his 
colleagues failed to verify Compton’s observations, 
but the researches of de Broglie and Dauvillier on 
the scattering of the K-radiations of tungsten, silver, 
tin, copper, and zinc by graphite, boron, glucinium, 
and aluminium confirm the original observations and 
are in agreement with the theory by which Compton 
explained them 

Separation of Platinum Group Metals —\ 
new method of separation of indium, rhodium and 
platinum, one of the most difficult tasks in chemical 
analysis, js published in the Scientific Papers of the 
Institute of Physical and Chemical Research , Tokyo, 
Titanous sulphate solution precipitates rhodium and 
platinum, while indium remains in solution with the 
titanium The indium is precipitated by reduction 
of the acid solution with hydrogen sulphide in the 
presence of a suitable amount of glycerol The 
platinum and rhodium mixture is treated with aqua 
regia, the undissolved rhodium filtered off, the solution 
reprecipitated using an aluminium plate, and the 
precipitate fused with potassium hydrogen sulphate, 
which on treatment with water leaves the platinum 
in an insoluble form. 

Mixed Crystals of Silver Halides. —The results 
of X-ray analysis of mixed crystals of silver chlonde 
and bromide and silver bromide and iodide by R, B. 
Wilsey have been published in the Journal of the 
Franklin Institute for December 1925. The powder 
crystal method of Hull was employed and showed that 
the chlonde-bromide mixtures have the simple cubic 
structure, while most bromide-iodide mixtures contain 
two mixed crystals, one the bromide with enlarged 
lattice spacing, and the other the iodide with a 
slightly smaller lattice constant. The enlargement of 
the bromide lattice predicted by Trivelli seems to be 
connected with the increased speed "obtained with 
photographic emulsions of silver bromide with small 
amounts of silver iodide. 
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The Report of the Medical Research Council . 1 


A FIRST perusal of the report of the Medical 
Research Council for 1924-1925 shows its many- 
sided activities . there appears to be scarcely a branch 
of medical science in which investigations have not 
been earned on by members of the Council's staff or 
by other research workers receiving whole- or part- 
time grants. The great volume of work performed is 
due in great measure to the utilisation of facilities 
provided by the universities and other institutions, 
by means of grants-in-aid to the investigators working 
therein. Research work, therefore, throughout the 
country is co-ordmated through the medium of the 
Council, and as specific problems anse, plans for 
their investigation can be formulated and the work 
entrusted to those most qualified to deal with it In 
addition, grants have been made for work within the 
programmes of the Department of Scientific and 
Industrial Research, the Miners' Welfare Fund, the 
Dental Board of the United Kingdom, the League of 
Nations, the Field Newspaper Distemper Research 
Council, and the British Empire Cancer Campaign 
The Council also makes the annual awards of 
the Rockefeller Fellowships, tenable in America by 
scientific workers in the British Isles, 

It must not, however, be supposed that any dis¬ 
tinction is made between 1 pure ’ and * applied ' 
research. Every advance in knowledge leads, sooner 
or later, to a practical application, even though the 
latter may not be at first apparent. 

It is obvious that it is impossible to deal with all 
the many-sided activities of the Council in the space 
at our disposal; stress will be laid on certain out¬ 
standing pieces of work, more especially those which 
have not been recently considered m these columns. 

An extremely important function of the Council 
is the regulation of biological standards. that is, 
standards for certain substances of unknown chemical 
constitution, or, if of known constitution, presenting 
difficulties in chemical estimation, or possibly showing 
a varying therapeutic potency, although apparently 
of the same composition Two important steps have 
been taken during the year . the Therapeutic Sub¬ 
stances Bill has received the Royal Assent, and the 
second International Conference on the standardisa¬ 
tion of biological products was held at Geneva in 
September under the auspices of the Health Section 
of the League of Nations, when a gratifying measure 
of agreement was reached as to the standards for a 
number of products ,The president of the Conference 
was Dr. H. H Dak, to whom, to a large extent, the 
success achieved was due. 

At present the only substances which are required 
to be biologically standardised in Great Britain are 
salvarsan and insulin; and this is only due to the 
fact that the patent rights are vested in a public 
department. The international conference agreed 
on standards for pituitary extracts, thyroid gland, 
digitalis and Fihx mas and other antnelminthics ; 
investigation is still proceeding with reference to 
standards for suprarenal preparations and adrenaline, 
ergot, and vitamin preparations It may be antici¬ 
pated that the compounds in the former group will 
shortly be scheduled under the Therapeutic Substances 
Act, so that preparations of or containing them will 
only be allowed to be marketed if they comply with 
the requisite standard. In this connexion it may be 
mentioned that Dr Hartley has prepared a standard 
sample of diphtheria antitoxin , this is the only serum 
for which a standard and a method of assay have been 

* Committee of the Privy Council for Medical Research Report of the 
Medical Research Council for the Year 1994-15. P© 164. {London. 
H M Stationery Office ) 3c. 6 d net, 
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accepted by international agreement at the present 
time. 

The Standards Laboratory at Oxford, under Prof. 
Dreyer's direction, has supplied standard agglutinable 
cultures and standardised agglutinating sera made 
with certain of the enteric and dysenteric organisms ; 
the quantities issued have been 195 litres of the former 
and nearly four litres of the latter. The National 
Collection of Type Cultures maintained at the Lister 
Institute under the direction of Dr. Ledingham has 
been increased during the year, and more than 4000 
type cultures have been distributed to research 
workers both at home and abroad. 

Research work has been carried out in a number 
of specific subjects by numerous investigators. The 
oxygen chamber at Guy’s Hospital has been in use 
again during the year, and great benefits are reported 
from this treatment m bronchitis and asthma. Dr. 
Edith Willock, working with Prof. Raper, has demon¬ 
strated the existence of an anoxaermc type of infantile 
atrophy, which is treated by means of oxygen- 
enriched air. 

The physiology of hemoglobin, the respiratory 
pigment of the blood, has been further investigated 
by workers under the direction of ITof, Barcroft. 
Anson and Mirsky have shown that haemochromogen 
—often called reduced alkaline haem atm—is really a 
conjugated protein, consisting of a base, named 
4 hsem, ’ and globm, and have been successful in 
synthesising it The base unites with many other 
nitrogenous substances besides globin, and gives a 
senes of pigments, some of which are found m in¬ 
vertebrate animals. Dr Keilin, investigating a 
respiratory catalyst called 1 cytochrome, 1 has found 
it to be present in the cells of all aerobic organisms so 
far examined, including animals, higher plants, yeasts 
and bacteria ; it appears to be formed of three haemo- 
chromogen compounds and so to be closely related to 
the respiratory pigment haemoglobin. 

Prof. Shaw Dunn, working with Drs Lovett, Dibfe 
and McSwiney, has investigated some aspects of acute 
experimental oxalate nephritis ; it was found that 
water diuresis in this condition favourably influenced 
the urea retention, producing a copious elimination of 
the latter by the glomeruli. No diminution in the 
rate of blood-flow through the kidney was observed in 
this type of nephritis Dr. Baker has described two 
cases of obstruction of the renal tubules caused by 
excretion of haemoglobin following the intravascular 
hcemolysis of transfused blood Experiments made 
later showed that haemoglobin, excreted through the 
glomeruli in solution m an alkaline medium, is pre¬ 
cipitated in the tubules, probably m the form of 
haematin, owing to the increase in acidity and salt 
concentration This mtrarenal obstruction probably 
occurs also in blackwater fever. The treatment 
suggested is the production of an alkaline diuresis. 
Prof Maclean ana Drs. Urquhart and Forest-Smith 
have been able to show that rabbits given an exclu¬ 
sively protein diet for long periods do not develop 
nephritis or, m fact, show any sign of renal impair¬ 
ment, provided they are also given small amounts of 
cabbage; previous results pointing to the opposite 
conclusion appear to have been due to a lack of 
vitamins or some other constituent of fresh food. 
Thus an excessively protein dietary does not appear 
to be harmful to the kidneys. 

Prof. Korenchevsky ana Miss M. Carr have been 
engaged in a research on the influence of the internal 
secretions of the sexual and prostate ’glands upon 
metabolism. They conclude that the former contain 
hormones which increase the nitrogenous metabolism; 
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the variable effects observed after injections of 
emulsions of either testes or ovaries are due not only 
to the specific hormones, but also to the presence of 
non-specific substances such as insulin, and to the 
varying efficiency of all the other endocrine glands in 
aiding or opposing the action of the hormones injected. 
Drs. Gardiner Hill, Jones and Forest-Smith have 
engaged in a study of different types of obesity and 
their relationship, to the various glands of internal 
secretion They consider that certain patients who 

E resent similar appearances to the diabetic receiving 
irge amounts of insulin may be suffering from an 
excessive production or release of insulin from the 
pancreas. 

Dr. Fletcher, working at Kuala Lumpur, has found 
that qumidine is as effective as quinine in the treat¬ 
ment of malaria, that the two alkaloids do not act 
specifically on one type of the malarial parasite, and 
that there is no difference in their toxicity The 
uestion of the effectiveness and toxicity of the 
ifferent cinchona alkaloids and their proportions in 
different species of bark is of considerable economic 
importance 

Drs Henry, Lewis, Chalmers and Harries have been 
investigating the toxin of the Streptococcus scarlatina ; 
a stable * preparation was obtained by precipitation 
with alcohol. Intradermal inoculation into human 
beings enables those who are susceptible to be dis¬ 
tinguished from those who are relatively resistant , 
most young children are in the former group, and 
most adults in the latter , but children who have had 
the disease are also resistant. An antitoxin has been 
prepared the clinical trials of which are at present in 
progress 

A short section is devoted to some of the mam 
aspects of the work of the Industrial Fatigue Re¬ 
search Board The direct practical applications of 
much of this work, carried out * in the field,' need 
scarcely be emphasised The scientific study of workers 
in the factories leads to the formulation of conclusions 
as to the most beneficial methods of carrying out the 
various types of work examined, which should lead 
both to greater comfort for the worker and also to an 
increased output. Thus Mr. Wyatt and Mr Fraser 
have shown that the judicious introduction of rest 
pauses almost always has a good effect, the workers 
unconsciously responding by increased efforts, so that 
the output is greater m spite of the shorter time 
worked. Thus shorter hours with higher wages seem 
to be no remote possibility 


University and Educational Intelligence. 

Cambridge —The death, in tragic circumstances, 
of Dr. M B. R. Swann, the senior demonstrator m 
the Department of Pathology, has been a serious 
blow to the University in general and the Department 
in particular. It is not yet a matter of common 
knowledge that during the last few years this par¬ 
ticular school, under Prof. Dean's guidance, has been 
the centre of renewed activity. In the first place, 
pathology has been introduced as a subject in the 
second part of the Natural Sciences Tripos. Students 
who wish to obtain a more detailed knowledge of 
pathological problems and a closer insight into modern 
research than is entailed by the crowded medical 
curriculum can now receive well-organised instruction. 
In addition, they have a definite status and also the 
advantage of receiving some acknowledgment for their 
trouble; as a result, competent research workers are 
being trained. The new pathological and veterinary 
building will, when completed, afford suitable accom¬ 
modation for more workers. The staff is very keen 
and not over-encumbered with elementary teaching, so 
there aro good prospects of considerable progress. 
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London, —A course of three free public lectures on 
" Hygiene " will be given (m English) by Dr. Gustave 
Monod, at the Middlesex Hospital Medical School, on 
March 2, 3, and 4, at 5,30 o'clock, and one of four 
(also m English) on "The Evolution of the Nervous 
System," by Dr. C. F Anens Kappers, at University 
College, on March 9, 10, 11, and 12, at 5 30 o'clock 

Manchester —Dr. John Samuel Dunkerly, senior 
lecturer m zoology in the University of Glasgow, has 
been appointed Beyer professor of zoology and 
director of the zoological laboratory in succession to 
Prof S J Hickson, who will retire in September next 
Dr Dunkerly, who was a student of Birkbeck College, 
London, graduated in 1908, and later studied under 
the late Prof. Minchin at the Lister Institute of Pre¬ 
ventive Medicine He became an assistant-lecturer 
at Birkbeck College, and m 1911 was appointed 
lecturer m zoology in the University of Glasgow. 
He was on military service from 1914 to 1918, and in 
1920 was appointed senior lecturer in zoology at 
Glasgow, obtaining the degree of doctor of philosophy 
there A number of Dr Dunkerly's papers have 
been published in the Transactions of the Royal Society 
of Edinburgh , the Quarterly Journal of Microscopical 
Science, and in other journals His investigations 
have dealt mainly with Flagellata and other Protozoa 


Three fellowships, each of the annual value of 
200/, and tenable for two years, are being offered to 
graduates of the University of Wales Particulars 
are obtainable from the Registrar, University 
Registry, Cathays Park, Cardiff. The latest date for 
the receipt of applications for the fellowships is May 31 

Applications are invited for the Grocers’ Com¬ 
pany’s research scholarships in sanitary science, each 
of the annual value of 300? and an allowance to meet 
the cost of apparatus, etc , in connexion with the 
research carried out The scholarships will be tenable 
for one year, but renewable for a second or third year 
under certain conditions. Forms of application 
(returnable not later than April 13) may be obtained 
from the Clerk of the Grocers' Company, Grocers’ 
Hall, E.C 2 

From the Universities Bureau of the British Empire 
we have received a 40-page pamphlet containing lists 
of students from other countries in the universities 
and university colleges of Great Britain and Ireland, 
and of interchanges of teachers in 1924-25 between 
the universities of Great Britain and Ireland and 
those of other countries A numerical summary of 
students from abroad discloses some interesting facts. 
The total number of the students m these lists is 
4669. To this total Asia contributes 1718 (including 
1301 from India, Burma, and Ceylon, no from China, 
102 from Japan, 77 from Siam, 42 from Palestine, and 
41 from Malaya), Africa 1150, America 815, and the 
Pacific 332. Of countries within the Empire, Canada 
and Newfoundland are represented by only 151, 
including 45 (chiefly Rhodes scholars) at Oxford ; 
the West Indies, having no university of their own, 
send a much larger contingent proportionally to their 
population, namely, 139, South Africa and Rhodesia 
send us more than any other part of the Empire 
except India—716; from Australia there are 217, 
and from New Zealand 114 From foreign countries, 
the most notable contributions, other than those 
already mentioned, are * Egypt 351, United States 434, 
Russia 99, Germany 78, Switzerland 64, France 47. 
Of the universities most frequented by students from 
abroad, London is easily first with .2158 (includ¬ 
ing 673 in the medical schools). Next come Oxford 
530, Edinburgh 525, Cambridge 493, Glasgow 207, 
Manchester 179. 
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Contemporary Birthdays. 

February » 7 , 1864. Prof. Arthur G. Green, F.R.S, 
February 28, 2858. Mr James Swinburne, F.R.S. 
March i, 1884. Prof. G H, Bryan, F.R.S. 

March 2, 1870. Sir Frederick W. Keeble, F.R.S. 


Prof. Arthur G. Green was educated at Lancing 
College and University College, London He was, 
from 1902-16, professor of tinctorial chemistry at 
the University of Leeds, afterwards director of 
research, British Dyestuff Corporation, resigning in 
2923. Early in his career he was research chemist to 
a firm of aniline colour manufacturers in London, 
leaving to take up the post of chief chemist and 
manager of the colour works of the Clayton Aniline 
Co., Manchester He has produced a number of 
new coal-tar colounng matters For some years he 
was examiner in coal-tar products to the City and 
Guilds of London Institute. 

Mr Swinburne was born at Inverness and edu¬ 
cated at Clifton College He was apprenticed at 
engineering works on the Tyne. Afterwards he was 
associated with Sir Joseph Swan in the erection and 
equipment of glow-lamp factories in Pans, and 
Boston, IT S A. In 1886 he took up the post of 
technical manager and designer to Crompton and 
Co , Ltd., becoming afterwards a consul ting engineer 
He was elected president of the Institution of 
Electrical Engineers for 1902-3 His inaugural 
address was entitled " Some Limits in Heavy 
Electrical Engineering.” Mr Swinburne remarked 
that ” the sort of tacit assumption that an engineer 
can never be a ‘ scientific man/ while a * scientific 
man * can teach the engineer his business, cannot 
fail to annoy the engineer, and this feeling of annoy¬ 
ance is largely the cause of a great deal of opposition 
to technical, that is to say, really scientific education. 
The work of the electrical engineer is manifold. We 
should understand steam-engines, gas-engines, tram¬ 
way matters, fuel questions, parliamentary matters, 
railway management ” 

Prof Bryan, who has just resigned the chair of 
mathematics in the University College of North 
Wales, Bangor, was born at Cambridge and graduated 
at Peterhouse, of which college he is an honorary 
fellow He was elected a fellow of the Royal Society 
in 1895 for his work and papers on thermodynamics 
and other branches of mathematical physics In 1900 
he was awarded the gold medal of the Institution of 
Naval Architects, for his paper ” The Action of Bilge 
Keels.” In the discussion on the memoir Mr. R E, 
Froude described it as ” most masterly ” and a 
valuable contribution to the theoretics" of rolling. 
Prof Bryan is particularly well known for his pioneer 
mathematical work relating to problems of aeroplane 
construction and stability. In “ Stability m Avia¬ 
tion,” he brought together much original work on 
this subject, and the conclusions reached were of great 
value in indicating how exact knowledge of the prin¬ 
ciples of dynamical stability could be applied to the 
movements of aeroplanes. He was awarded the gold 
medal of the Aeronautical Society in 1904. 

Sir Frederick Keeble, Sherardian professor of 
botany in the University of Oxford, was educated at 
Alleyn e's School, Dulwich, and Caius College, Cam¬ 
bridge Formerly he was Assistant Secretary, Board 
of Agriculture (2919); Director of the Royal Agricul¬ 
tural Society's Garden, Wisley (1914-19); and editor 
of the Gardener's Chronicle , 1908-19. 
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Royal Society, February 18.—A. Fowler : The 
spectrum of ionised oxygen (O II) The spectrum of 
oxygen in the region X 6750—x 1850 has been in¬ 
vestigated under different conditions, and particulars 
are given of about 400 lines which are attributed to 
the singly ionised atom (O II) ; 90 lines have been 
assigned to the doublet system and 68 to the quartet 
system On the supposition that three of the doublet 
p terms form a Rydberg sequence, with 4R for the 
series constant, the value 93952 has been assigned to 
the term 2 % p tt and the values of other terms have 
been deduced. The term 2 s thus derived suggests 
about 240,000 for the is term. The tabulated quartet 
terms depend upon an arbitrary value assigned to 
one of them So far as a comparison can at present 
be made, the spectra of O II and N I, as expected, 
show a close similarity, the wave-numbers of several 
of the groups of lines in O II being approximately 
double those of the corresponding groups of N I.— 
William A Bone, F. R Weston, R P Fraser, and 
D, M Newitt New experiments upon the combustion 
of well-dned carbon monoxide and oxygen mixtures 
Pts 1 and II As water vapour is progressively 
removed from a 2CO + O a mixture, the ' minimum 
spark energy ’ necessary to fire it by condenser dis¬ 
charge sparks increases until, with a calcium chloride 
dried mixture, it becomes twenty-or thirty-fold as 
great as that required to fire it when saturated with 
moisture at 15 0 C. A 2CO +O a mixture, dried by 
six months’ contact with pure phosphoric anhydride, 
can still be ignited and exploded, provided that a 
spark of sufficient energy be passed through it, 
although the gases display a much greater * resist¬ 
ance' to combination than when even a minute 
amount of moisture is present Phosphoric an- 
hydnde-dried 2CO + O a mixtures can be easily ex¬ 
ploded by increasing the pressure up to a certain 
point (5 to 10 atmospheres). The spectrum of the 
flame produced by the explosion of such a mixture 
at an initial pressure of 25 atmospheres, shows a 
continuous and diffused band spectrum, extending up 
to 2780 A U. in the ultra-violet without any 4 steam 
lines ’ being discernible. The conclusion is drawn 
that steam is not essential to the ignition and explosion 
of carbon monoxide and oxygen mixtures Probably 
the ionisation of oue (or both) of the combining gases 
is a necessary precedent to their combination, and 
the presence of even a minute quantity Of steam pro¬ 
motes such ' ionisation/—W A. Bone, D. M. Newitt, 
and D T A. Townend Gaseous combustion at 
high pressures. Pt VI. The explosion of argon-and 
helium-diluted knall-gases, In mixtures represented 
by 2H a + O a + 6R, 2CO + O a + 4R, and 2CO + 0 * + 6R, 
where R represents helium or argon, at initial pres¬ 
sures of 10-150 atmospheres, in the hydrogen series, 
helium and argon act as monatomic diluents only, but 
in the carbon monoxide series, helium is also exercis¬ 
ing some other influence.—P. A. M. Dirac : Quantum 
mechanics, and a preliminary investigation of the 
hydrogen atom. The quantum theory of multiply 
periodic systems is developed from the fundamental 
assumption that the dynamical variables do not 
satisfy the commutative law of multiplication, but 
satisfy instead certain quantum conditions. Applied 
to the hydrogen atom, it is necessary, in oraer to 
make the motion degenerate, to assume that the 
Hamiltonian of this system is the same function of 
the dynamical variables as on the classical theory 
when expressed in Cartesian co-ordinates, but not 
when expressed in polar co-ordinates,-**! S, Beals: 
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Quartet terms in the arc spectrum of copper. A 
series of observations of the magnetic resolutions 
shown by copper arc lines lias led to the identification, 
in the spectrum of copper, of a number of quartet 
terms, The combinations between the quartet terms 
give rise to a number of multiplets, and combina¬ 
tions also occur between some of the quartet terms 
and the previously determined doublet levels This 
is the first instance of the spectrum of an element of 
the first group of the periodic table containing terms 
of multiplicity higher than 2 It is thus an exception 
to the general rule, that the maximum multiplicity 
of the terms in the spectrum of an element is 1 greater 
than the group number of the element in the penodic 
table. It also raises the question as to whether the 
previously held ideas concerning the atomic structure 
of copper are correct,—J H Brinkworth . The ratios 
of the specific beats of nitrogen at atmospheric pres¬ 
sure and at temperatures between io° C and - 183° C 
The ratios of the specific heats are calculated from 
experimental measurements of the cooling effect in 
adiabatic expansion. By combining the results of 
experiments by Dixon, Campbell and Parker, on 
nitrogen at high temperatures, with Calendar's 
theoretical expression for the variation in the specific 
heats, values of those quantities at any temperature 
and pressure may be calculated —W R Dean The 
elastic stability of a corrugated plate The elastic 
stability of a shallow corrugated plate under thrust 
along its generators is considered The depth of a 
bay of the plate is assumed to be a small multiple of 
the semi-thickness of the plate , a formally correct 
solution of the equations of stability can then be 
found The critical stress is determined from the 
vanishing of an infinite, but rapidly convergent, 
determinant. When the ratios of depth of bay to 
semi-thickness are 5 and 10 respectively, critical 
stresses 30 and 130 times that of a plane plate of 
the same thickness and height can theoretically be 
obtained The solution breaks down if the ratio of 
depth of bay to semi-tluckness is too large, or if the 
corrugation is so rapid that the curvature is large 
—E, Newbery The controlling factors of transfer 
resistance The variations of transfer resistance due 
to condition of electrode surfaces and changes of 
current density have been investigated with copper, 
silver, gold, nickel, and platinum Transfer resistance 
is made up of two parts * (1) The resistance of a film 
of gas over the electrode surface, (2) the resistance of 
a layer of partially exhausted electrolyte surrounding 
the electrode It is almost independent of the 
chemical nature of the electrode, but is high with 
polished surfaces and low-current densities At very 
high current densities it is very low, due to the in¬ 
crease of conductivity of the gas film, but is greatly 
affected by changes of concentration of the electrolyte. 
Overvoltage is essentially a chemical, transfer resist¬ 
ance a physical, phenomenon.—R L, Smith-Rose and 
R H Barfield : An investigation of wireless waves 
arriving from the upper atmosphere Owing to the 
high conductivity of the earth, it was impracticable 
to distinguish between waves propagated horizon tally 
along the earth's surface, and others which might 
arrive in a downward direction, after deflexion from 
the upper atmosphere. By repeating the experi¬ 
ments on shorter wave-lengths, these directional 
measurements made it possible to establish directly 
that, under certain conditions, a portion of the 
wireless waves arriving at a receiver comes from 
the upper atmosphere. Systematic experiments have 
demonstrated the arrival of wireless waves at night 
at angles of incidence from 13 0 to 34 0 , for a wave¬ 
length of 385 m. and a range of transmission of 77 
miles. Assuming the simplest case of a wave sym- 
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metrically deflected from the upper atmosphere in its 
passage from transmitter to receiver, the height of 
the deflecting layer is about 88 km Evidence was 
obtained during the experiments of the arrival of 
waves after two and three deflexions from such 
layer 

Royal Statistical Society, January 19—R J. 
Thompson The productivity of British and Danish 
farming Statistical comparison shows that the 
average output per 100 acres of agricultural land is 
more than 50 per cent higher in Denmark than in 
Great Britain As compared with Great Britain, 
Denmark carries a heavier head of stock in combina¬ 
tion with a high arable area, and feeds this stock to 
a greater extent from her own soil; this is combined 
with higher yields Costs of production in Denmark 
may be lower than m Great Britain owing to the co¬ 
operative purchase of feeding stuffs, etc , and to greater 
personal labour by the farmer, while Danish labour 
may be cheaper owing to longer hours and greatei 
efficiency. The smaller size of the holdings (in 
Denmark some 56 per cent, of the cultivated area 
is in farms of between 37 and 128 acres, while m 
England and Wales some 53 per cent of the area 
is in farms of 150 acres and upwards), combined with 
the psychological effect of ownership, is the primary 
source of the difference in the agricultural systems 
of the two countries 

Mineralogical Society, January 19—C E Tilley: 
Some mineralogical transformations in crystalline 
schists Attention is devoted to the pelite iso- 
chemical rock series with special reference to the 
mode of origin of the index minerals biotite, al- 
mandine, staurohte, etc., in crystalline schists A 
fuller recognition of the element of progression m 
metamorphisin brings inevitably in its tram this 
genetic problem, hitherto greatly neglected Mineral 
and rock analyses are graphically represented m 
triangular plots Examination shows that the 
mechanism of the mineralogical transformations is 
something much more complex than is explained 
away by the customary simple equations Further 
insight into the prevailing reactions depends very 
largely on a closer chemical investigation of these 
common mctamorphic mineials occurring in the 

f round-mass of the crystalline schists —A, Brammall : 

’nmary gold and silver in the Dartmoor granite. 
Occurrences of minute flakes of native gold in the 
normal grey biotite-granite were shown to be 
independent of quartz-veins, tourmaline veins, and 
zones affected by pneumatolysis, and flakes occur as 
inclusions in felspar and quartz A suite of assays 
of apparently barren tor- and quarry-granites, graphic 
granite, pegmatites, and vein pyrites shows that 
both gold and silver are widely distributed throughout 
the granite, the values ranging from 1-10 grains 
of gold and 1-161 grams of silver to the ton. A 
sample of biotite yielded 108 grains of silver to the 
ton. Both metals are undoubtedly primary—A. F 
Hallimond : On the chemical classification of the 
mica group, (n ) The basic micas In continuation 
of previous work on muscovite, the analyses of 
biotite and phlogopite are recalculated in molecular 
proportions, SiO a oemg made equal to 600. The 
ratio of potash is approximately constant, as in the 
acid micas. Values for the R 3 0 3 and RO groups are 
plotted in a diagram which makes it possible to 
compare any new analysis with existing data. On 
this diagram biotite and phlogopite form a con¬ 
tinuous series, covering a very well-defined area 
and separated from muscovite by a, wide interval. 
The cepresentation of alumina in the form of basic 
groups, AlO, etc., leads to the classification of the 
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micas m a range of increasing acidity from muscovite 
to phlogopite. This arrangement corresponds gener¬ 
ally with the gradation in acidity of the rocks from 
which the respective micas were derived. The micas 
can be represented either by hexasihcic or trisilicic 
formulae ; evidence from certain phlogopites some¬ 
what favours the latter type —G Greenwood : The 
construction and use of an X-ray goniometer. 
Crystal-structure of glyoxaline compounds. A new 
form of X-ray spectrometer has been constructed 
It embodies the principles of the optical goniometer. 
The crystal is mounted on a goniometer head rotating 
about an upper scale, and the adjustments are made 
optically by means of a telescope and collimator. 
In using the apparatus, a source of X-rays is used 
instead of a source of light and an ionisation chamber 
instead of a telescope The ionisation chamber 
rotates round a second scale, concentric with the 
upper crystal scale. Small and transparent crystals 
are generally used and it is then possible to measure 
tlie crystallographic angles, i,e angles between 
crystal faces or lattice planes of the structure, and 
in this way to make the ordinary angle measurements 
even when the faces are not actually present It is 
also possible to measure glancing angles and spacings, 
and thus to make determinations of the space-group 
to which the crystalline structure belongs. Two 
substances were investigated : (a) Glyoxalme-4- 

sulphonic acid The space group was determined 
and the crystal class—previously determined from 
the alternating presence of minute faces—was con¬ 
firmed, (6) Glyoxaline This substance does not 
form complete crystals. It was possible to measure 
crystal angles, and deduce the axial ratios, etc The 
symmetry is monochmc. 

Geological Society, January 20 —* T O Morris and 
W G Fearnsides The stratigraphy and structure 
of the Cambrian slate-bolt of Nantlle (Carnarvon¬ 
shire) The Nantlle Slate-Belt is the south-western 
part of the outcrop of the Cambrian rocks of northern 
Carnarvonshire, which rest with appreciable un¬ 
conformity upon the late pre-Cambrian volcanic 
rocks running south-westwards from Llanberis A 
succession has been established by the mapping, 
and is constant in all its divisions along the length 
and strike of the district It is argued that the 
Lower Cambrian sediments arc land-waste from the 
pre-Cambrian rocks of north-western Carnarvonshire 
and Anglesey, whereas the latter Middle and Upper 
Cambrian material was biought m from an unknown 
source away to the east and south Ordovician 
sediments are faulted against the basal member of 
the Upper Cambnan A buttress of Ordovician 
volcanic rocks flanks the Nantlle area on the south¬ 
east side , but, within the area mapped, there are 
only altered dolente-dykcs, later than most of the 
impressed structures, to represent (and that a very 
late stage in) the cycle of Ordovician-Dcvoman 
igneous activity The Nantlle district was deeply 
involved in the making of the Devonian alpine range, 
the basal wreck of which is now Snowdonia, and all 
sedimentary material within the slate-belt was 
compelled to fold, and then to crush until, both in 
bulk and in detail, it began to shear and creep. 
Cleavage m the slate-belt is almost vertical. More 
boundaries of slate 1 veins * and quarry properties 
are determined by slides than by bedding-planes. 
Between slides the slate-beds have characteristic 
anticlinal structures, the synclmes being suppressed, 
With removal of load by denudation, joints and 
other tensional fractures have appeared. The latest 
cross-faults are master-fractures, which traverse all 
other structures as also the pre- and post-Cambnan 
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formations that flank the slate-belt. The direction 
of these is north of north-west, as the geometry of 
the half-dozen which cross the quarry-region suggests 
that block-movement was associated with northward 
shift on the eastern side of each. Petrographic 
evidence establishes the existence of secondary 
(authigenic) micaceous minerals with or without re- 
crystallised quartz in all the rocks of the slate-belt, 
and especially in those slates which are of greatest 
economic value. 

Optical Society, January 21—R KmgsUke : The 
interferometer patterns due to the primary aberrations. 
In order to obtain a rapid estimate of the quality of a 
lens by observing its behaviour in the interferometer, 
it is necessary for the observer to be familiar with the 
characteristic patterns of the various primary aberra¬ 
tions under various conditions of adjustment These 
patterns are easily calculated for any required case 
J. Guild (1) A trichromatic colorimeter suitable for 
standardisation work The three working primaries 
of the instrument are obtained by means of filters. 
The mixing of the pnmary colours is effected by a 
penscopic prism which rotates past three stationary 
sectors Provision is made for adding any of the 
primaries to the colour under test, where this may be 
necessary in order to obtain a match. In this way 
colours of higher saturation than it is possible to match 
directly may be dealt with (2) A criticism of the 
monochromatic-plus-white method of colorimetry 
From the practical point of view of quantitative 
colorimetry, hue and saturation are not the funda¬ 
mental elements of colour quality but must be 
regarded merely as denvatives of the trichromatic 
constitution of the colour. Whatever may be the 
advantage of specifying colour quality by hue and 
saturation, there are grave objections to practical 
methods of colorimetry involving the direct measure¬ 
ment of saturation (3) On a new method of colori¬ 
metry A new method and instrument are described for 
determining the quality of a colour, as defined by its 
position on the tnchromatic colour chart, m which 
only the colour-matching properties of the eye are 
involved The determination depends on two colour- 
matches m each of which the test colour is matched by 
a mixture, in unknown proportions, of a standard 
colour and a monochromatic colour obtained spectro¬ 
scopically, a different standard colour being used for 
the two matches 

Physical Society, January 22 —T. H. Laby • Critical 
discussion of the determinations of the mechanical 
equivalent of heat. The pnncipal recorded determina¬ 
tions of the mechanical equivalent of heat are critically 
discussed, and an attempt is made to correct them for 
errors not fully taken into account at the time when 
they were made. The results are weighted according 
to the relative importance attached to them by the 
author, and the weighted mean is given as 4 *184 joules 
per calone at 20°.—F. Ian G. Rawlins : The present 
status of theory and experiment relating to specific 
heats and the chemical constant. Possible lines of 
advance have been indicated for solids m view of the 
progress now being made in X-ray crystallography; 
further experimental work on compressibilities and 
elastic constants is suggested. Tentative views on 
the specific heat of liquids are given. In gases the 
quantum theory of rotational heat fails to account 
satisfactorily for the behaviour of hydrogen at low 
temperatures The chemical constant of monatomic 
and diatomic substances is discussed and current 
views on it9 nature are described. The theory of 
gaseous degeneracy and its bearing upon specific 
heats and chemical constants is reviewed. 
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Paris. 

Academy of Sciences, January 18.—Paul March&l : 
The conditions of aerial or subterranean life of the 
Aphides, and in particular of Eriosoma lanugmosum, 
—M. d’Ocagne : The classification of all the methods 
of calculation derived from geometry and mechanics 

E. Mathias: Contribution to the study of the 
fulminating material. The energy per cubic centi¬ 
metre and per gram at the moment of explosion 
The theory of globular lightning.—Charles Jordan * 
New formulae for comparing two probabilities a 
posteriori. —Julius Wolff. The iteration of limited 
functions —J F Ritt : Meromorph functions which 
admit of a theorem of addition of multiplication.— 
G. Valiron A theorem of M P Levy—A Lt^nard 
A generalisation of the spherical vortex of Hill — 
Andr6 Samuel . A new electrical insulator The 
condensation product of formaldehyde with cresol is 
arrested at the viscous stage and this product treated 
with sulphur chloride The substance thus obtained 
is nameti thiohte and can be polymerised by heating 
under pressure The material has a resistivity of 
300 x 10* megohms per cm and a dielectric constant 
of 4 5 —Gustave Beasi^re A method leading to the 
production of ' pcnstereoscopic 1 images.—L Vegard 
The interpretation of the spectra emitted by solid 
nitrogen and by solidified mixtures of nitrogen and 
inert gases —Pierre Bncout The production of 
ultra-violet light by the impact of electrons of low 
velocity on the surface of a metal A detailed 
account of an expenment giving evidence in support 
of the emission of ultra-violet rays of wave-lengths 
between 2300 A U and 2100 A.U as the result of 
the bombardment of a metal surface by electrons — 
P. Pascal • The magnetic properties of the carbonyl 
radical The diamagnetic exaltation produced by 
nitrogen is further accentuated when it is substituted 
by a negative radical, and is clearly attenuated when 
it is substituted by a positive radical From this 
it follows that compounds containing doubly linked 
oxygen are no longer inexplicable anomalies in the 
laws of additivity of diamagnetism —B Bogitch 
Iron - iron sulphide alloys From the experiments 
described it is concluded that no iron - iron sulphide 
mixture, melted in the absence of foreign substances, 
gives nse to the formation of two liquid phases — 
Francis Perrin Determinations of the average life 
m the activated state of fluorescent molecules —A 1 
Favorsky and Mile. A Tchilingaren . The dehydration 
of the a-glycols. Molecular transpositions of ketones 
into ketones. Phenylisopropylketone is transformed 
into methylplienylacetone under the influence of zinc 
chlonde —M Bourguel and J. Yvon The synthesis 
of some m-ethylemc compounds.—P. Fallot and R 
Bataller The tectonic of the southern border of the 
basin of the Ebre and of the mountains of the 
Mediterranean littoral between Tortosa and Castellon 
(Spain).—G. Mouret and E Raguin * The prolonga¬ 
tion to the west of the zone of dislocation of Boussae 

(Creuse).- Hey : The collection of a mineral 

water by the , method of reciprocal hydrostatic 
pressures.—H. Buisson and C. Jausseran : The ozone 
variations of the upper atmosphere. Spectrographic 
observations were made daily at Djgne (height 600 
metres) under good conditions of atmospheric purity 
between July 24 and September 29 The average 
amount of ozone, expressed as the thickness in 
centimetres of pure ozone at atmospheric pressure, 
was 0*3 cm., in agreement with earlier results. The 
extreme variation was about 15 per cent, from the 
mean. These changes cannot be connected with 
the atmospheric conditions. In particular, the local 
haromet^c pressure is without influence on the 
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variation in the ozone.—E Tabesse: Magnetic 
measurements in the Loire basin —Garsaux, Malaaaec 
and Toussaint: Vertigo due to rotation —C. F. 
Muttelet : A method for distinguishing preparations 
of ' regenerated ’ dried peas from preserved fresh 
peas —Jacques Benoit . Histological studies of the 
right genital gland of the fowl ovanotomised into a 
testicle —Jean C Faure The relative specificity of 
polyphage parasitic insects.—G Ramon and Ch 
Zoeller : The antigen value of the tetanus anatoxin 
in man The injection of the tetanus anatoxin in 
man is absolutely innocuous. As a result of the 
injection, some tetanus antitoxin is produced in the 
blood, but the amount vanes m different men The 
possibility of immunisation against the tetanus 
infection is discussed —C Levaditi, S Nicolau, and 
I. A Galloway The passage of the virus of foot-and- 
mouth disease through collodion membranes. 


Official Publications Received. 

Aeronautical Research Committee Reports ami Memotanda, No. 954 
(Ae )7S), International Trials. Report on Aerofoil Tests at National 
Phyaieal Laboratory and lioyal Aircraft Establishment. (A,3 s Inter¬ 
national Trials, 0 -T 1098 and T 1980) Pp 46+5 plates 2* net, 
Reports and Memoranda, No. 1000 The Lateral Control of Stalled 
Aeroplanes. General Report by the Stability and Control Panel. (D 1, 
Speafal Technical Questions, 18&—T 2110 ) Pp 48 + 15 plates. 2s net 
(London H M. Stationery Office ) 

The Newcomen Society for the Study of the History of Engineering 
ami Technology Transactions, Vul 4, 1023-10*24 Pp xii+153 + 2l 
plates (London The Secretary, Newcomen Society, Science Museum ) 

20 d 

Proceedings of the Royal Society of Edinburgh, Session 1026-1828 
Vol 40, Part 1, No 6 The Addition Theorem for the Legendie Function* 
of the Second Kind By Dr. T, M, Mac Robert l*p so 36 9d Vol 
4fl, Part 1, No 0 Ou the Theory or Graduation By Dr A, C Aitkon, 
Pp 30 45 1* Vol. 40, Part 1, No 7 The Theory of Continuants from 

1900 to 1920 By Sir Thomas Muir, Pp 40 70 2i. Vol 40, Part 1, No. 
8 JCleetrosyntheaH in the Series of Normal Dibasic. Acida By Dr. 
David A. Fafrweathei Pp 71-75 9A (Edinburgh Robert Grant and 
Son , London Williams and Norgate, Ltd ) 

The SoUntlllc proceedings of the Royal Dublin Society. Vol 18, N H 
Nos 10 1 b 10 The Variations In the Quantity ot Food requited by 
Cattle ior Maintenance and Production with dillerent kinds of Ration* 
(Second Papfti), by J Wilson, 11, Report of the Irish Radium Com¬ 
mittee for the Year 1924 ; 12 A Contribution to the Geology of Great 
Ormes Head, by Dr Louis B Smyth; 1U * The Action ol Radon on 
Mixture* containing Ammonia and an Oxide of Carbon, by Dr Kenneth 
0 Bniley; 14 Methods for Investigating the Vims Dlseasos of the 
Potato and some Results obtained by theh Use, by Dr Paul A Murphy 
and Robert M'Ksy . 15 An Examination of the Jiriors introduced by 
the various Approximate Methods used for Estimating the Total 
Quantities or Milk and Butter Fat produced during a Lactation, by E J, 
Mhnnhy , 10 Preliminary Note on the Physiological Aspects of certain 
Undescrlbod Structures in the Phloem of the Greater Yam, Diutcortta ttlafci. 
Linn , by Dr T G. Mason Pp 117 10S + pUites 0 11 (Dublin Royal 
Dublin Society , London Williams and Norgate, Ltd ) 10a, 

Agricultural Progress, the Journal of tlic Agricultural Education 
Association Vol 8, 1026 Pp 120 (Iiondon Krn«**t Beun, Ltd ) 
6a net 

Department of Commerce Bureau of Standards Miscellaneous 
Publication of the Bureau of Standards, No 07 Kilocycle Motor Con¬ 
version Table. 15H in, xll in (Washington Government Printing 
Office ) 6 cents 

R ComiUto Talassograhco Italians, lstttuto Geotlsico, Trieste. 
Momorla 110 La clorometna doll' acqua nolle ludngim UUssogratlche. 
Per Dott Mario Picottl Pp 84 (Venexla C. Ferrati ) 1 60 lire 

The Story of Minerals, By Humbert P Whitlock, (Tim American 
Museum of Natural History. Handbook Series No. 12 ) Pp 144 (New 
York American Museum of Natural History ) 

Istftulo Jdrograhco della R Marina. Kstratfo dagli Annali Jdrograflcl, 
VoL 11. Oampagna Idrografloo Scieutlflca nel Mar Rosso R.N, AmftiropUo 
Magnayhl 1928-24, Ricerche dl oceanografla tliica Parte 1»: Oorrcntl e 
rnaree Per Prof. Francesco Vervelll Pp v/ii+lSS. (Genova) 

Statens MeteorologUk-Hydrogratlska AnaUlt Arebok, «, 1924 5. 

Hjydrograft*ka miitnlngar l Sverige. Pp 20 +4 plamtcher (Stockholm ) 

Meddelanden Bin Statens Metoorologisk-Hydrogratlaka Anstalt. Banda, 
No 5. De Svenska ftodernas vatbenmkngder. Av Gustav Blettenmark. 
Pp 50+6 planscher (Stockholm ) 5 kr. 

The Carnegie Triist for the Universities of Scotland, Twenty-fourth 
Annual Report (for the Year 1024-25), submitted by the Executive 
Committee bo the Trustees on 10th February 1926 Pp. tv+ 121. 
(Edinburgh) 

Department of Commerce. Bureau of Standards. Technologic Papers 
of the Bureau of Standards, No 298 . Radio-Frequency Resistance and 
Inductance of Coils used in Broadcast Reception. By August Hund 
and H. B. l>e Groot. Pp. 649 068. (Washington . Government Printing 
Office.) 10 cents * . 

Ministry of Public Works, Egypt. Report of the Mission to Lake 
Tana, 3DS0-1921. By G. W. Brabham And it P, Black Pp xix+207+85 
plates. (Cairo: Government Publication* Office.) 
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Diary of Societies. 

SATURDAY, Kemiuakv S7. 

North or England Institute op Mm) no and Mechanical Enodikbm 
(Associates and Students’ Section) (at Neville Hall, Newcastle-upon* 
Tyne), at 8 a—K. J. Johnston The Use of Breathing Apparatus in 
Mines.— Paper open for Further Discussion— P. F. Hope. The Sinking 
of the Monkton Shaft. 

Royal Institution or Great Britain, at S.—Or. 0. Macdonald . 
Roman Britain (2). 

MONDAY, March 1. 

Victoria Institute (at Central Buildings, Westminster), at 4.30,— 
Rev. B. N, Switzer. Seme Biblical Discoveries relative to the Uulvsrad 
and its Origin. 

Royal Institution of Uheat Britain, at 0 —General Meeting, 

Society or Bnuinrkr* (at Geological Society), at 5 80.—W. M Beckett. 
Tidal Puwci on the Kiv«r fcstnorn—Some Notes and SuggeHtions on Its 
Utilisation 

Institute of Transport (at Institution of Electrical engineers), at 
H 30.—H D. Dickinson State Ownership of Waterways, 

Institution of Elko kk al En<gnrihih (Western Centre) (at South Walee 
Institute of Engineers, Cardin'), at 6 - T Carter . The Engineer * His 
Due and Ills Duty in Life 

Royal Institute or British Architects, at 8 —Lieut Col. H W. G, 
Cole - The Pm Is Exhibition of 11)26 

Aristotelian Social y (at University or London Club), at 8.—G. D. H 
Colo Loyalties A Study in Social Obligation 
Royal Society or Artm, at 8 -Dr G W C Kaye : The Production and 
Measurement of High Vacua (Cantor Lectures) (8) 

Society or Chemical Industry (London Section) (jointly with Oil 
and Colour Chemists’ Association) (at Chemical Society), at 8 —Prof 
J. W Hlnchley, Dr G Martin, Dr C Beavia, C A. Klein, and others. 
Discussion on Methods of Grinding, 

Royal Society or Medicine, at 0 30.—Dr, G, Monod , From Cugliostro 
to Gout 1 ; or, Imagination as a Method of Treatment. 

TUESDAY, March 2 

Royal Society or Artb (Dominions ami ColonieH Section), at 4.SO — 
Sir Basil Clarke Publicity in relation to the Problems of Kmplro 
Settlement aud Trade. 

Royal Colleoe or Physicians or London, at 6 —Prof W. W. C Topley • 
Experimental Epidemiology (Milroy Lectures) (l) 

Royal Institution of Great Britain, at 6 16 — rrof J. Barcroft. 
The Egg (3) The YoJk 

Institute of Marine Engineers, at 6 80.—J M Lewis Electrical 
Deck Machinery 

Institution of Electrical Engineers (East Midland Sub-Centre) 
(at Derby Technical College), at 0 46.—J A. Alton . Steam Pipes for 
Extra High Pleasure and Temperature 
Instituiion or Automobile Engineers (at Royal Society of Arts), 
at 7 

Institution or Electrical Kmuikmh# (North-Western Centre) (at 17 
Albert Square, Manchester), at 7.—J L Thompson and H Wahwdey . 
Note# on the Testing or Static Transformers 
Institute of Mkials (Birmingham Local Section) (at Chamber of 
Commerce, Birmingham), at 7 —Dr L Aitchlson * Light Alloys 
Royal Photographic Society (Pictorial Group), at 7. 

Institution or Automobiik Engineers (Coventry Graduates' Meeting) 
(at Broadgatn Cafe, Coventry), at 7 16. — L H Dawtrey . Home 
Pioblema we Meet 

Institute or Metals (North East Const lineal Section) (at Armstrong 
College, Newcastle ou-Tyne), at 7 30.—II T Rolfe* Bearing Met.alH 
Rotal Anthrofolocucai Institute, at 8.11 —Mrs J, 3 J. M. McGovern 
the Head Hunters of Formosa 

RBntoek Society (at Crnieer Hospital), at 8.16 —Major G\ E S Phillips 
A Method of Increasing the Contrast of Shadows on Fluoresceut 
Screens 

WEDNESDAY, March 3. 

Royal Anthropological Institute (Edinburgh and the Lothian# 
Branch) (at Hoyal Scottish Museum, Edinburgh), at 8, —R. Kerr 
Demonstration on Recent Acquisitions in the Ethnographical Section 
of the Royal Scottish Museum 

Institution or Civil Engineers (Informal Meeting), at 0 —H E. 
Llghtfoot Road Construction. 

Inbtitution or Elkcteioal Engineers (Wjreieas Section), at 0 —It. A 
Watson Watl The Directional Recording of Atmospherics.—R, A 
Watson Watt and J. F. Held' An Instantaneous Direct Reading 
Rad logon hne ter 

Institution of Heating and Ventilating Engineers (at Caxton Hall), 
at 7 — J, Meech * The Design and Application of Electric Motors 
relating to Heating and Ventilating Installations. 

Institution or Automobile Engineers (Derby Graduates’ Meeting) (at 
Cavendish Caf6 t Derby), at 7.80.—L. A. Selvey: Permanent Mouldings 
and Die Castings 

Glasgow Untvkksitt Alchemists* Club (at Glasgow), at 7.89—Prof. 
J U Currie iodine and Goitrtf. 

8001 kt\ ok Publio Analysts and other Analytical Chemists (at 
Chemical Society), at 8,—H, Droop Richmond and J. A, Eggleston : 
The Analysis of Acetic Anhydride —A, L pacharach • Note# on the 
Determination of Moisture, Calcium, and Phosphorus in the Bones 
of Rats —Dr B. 8 Evans and S. G Clarke; An Accurate Method for 
the Deteiminatton of Mercury in Solution —Dr., B. S Evans: Ah 
Apparatus for Continuous Percolation and for Filtration in Neutral 
Atmospheres 

Royal Society of Arts, at 8—P. Dunsheath : Science in the Cabl 
Industry. 

KNTOMOLOfllOAL SOCIETY of Lohdon, at &—B. N. Schwauwitsch: On 
the Evolution of the Wing Pattern in Butterflies. 
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Royal Society on Medicine (Surgery, Medicine. Electro- Therapeutics, 
and Therapeutics Sections), at 8.80 —Prof. Mellanby, Prof. Fraser, 
Mr. Dunhill. and Dr. Balmond : Discussion on The Treatment of 
Exophthalmic Goitre 

Royal Microscopical Society (Biological Section). 

THURSDAY, March 4 . 

Royal Society, at 4,80.—Sir Ernest Rutherford and others.* Discussion 
on The Electrical State of the Upper Atmosphere. 

LinnEan Society of London, at 6.—The President • Abnormal Specimen 
of Typfta UUifolla — E. Heron-Allen: The Iconography of a Myth; The 
Barnacle Goose.—0 J Stubblefield; Development of a TrllobJte, 
sJtufunrdirt -Dr, H G Cannon • Development of the Fairy Shrimp.— 
H W Pugsloy : Revision of litipicapnaa and Fumartit, 

Royal College of Physicians of London, at 6.—Prof. W. W, C. Topley: 

Experimental Epidemiology (Milroy Lectures) (2), 

Royal Society or Medicine (Balneology and Climatology Section), at 

6 16. — Dr. F, G Crookebank : Air#, Waters, and Places. 

Royal Inbutution of Great Britain, at 6.16,—Dr. C D. Ellis; The 
Atom of Light and the Atom of Electricity (2) 

Child-Study Society (at Royal Sanitary Institute), at 6 —Dr. F. B. 
Ballard and Mrs, B. Drake. Tlie Ourrlonlum for Children from 11 to 
14 years 

Institution or Electrical Ehoimkers, at 6 — R B. Matthews ■ Electro- 
Fanning ; or the Application of Electricity to Agriculture. 

Institution or Mechanical Engineers (Glasgow and West of Scotland 
Branch) (at Royal Technical College, Glasgow), at 7,80.—S. H. W. 
Dawson The Oil Engine: Its Weaknesses and Advantages. 
Institution of Sthuctural Engineers, at 7.80.— fl. ByUnder; Bteel- 
work Specification# 

Chemical Society, at 8 —8. Sugden and H. Williams * An Experimental 
Study of Protective Colloids Part I. The Influence of Concentration. 

F1UDA Y , March 6. 

Royal Society ok Medicine (Laryngology Section), at 5. — W. M. 

Molliaon aud others Discussion on Atrophlo Rhinitis 
Society of Chemical Industry (Liverpool Section) (Annual Meeting) 
(at Liverpool University), at 0 —Prof I. M Hcilbron. Recent In¬ 
vestigations on Fish Oils. 

Society of Chemical Industry (Manchester Section) Oolntly with 
Institution of Rubber Industry) (Manchester Section) (at 10 St. Mary's 
Parsonage. Manchester), at 7.—W J. 8. Naunton: The Accelerator 
Action of the Dl-uM Tri-Aiylguonldines 
Royal Photographic Society (Pictorial Group) (Annual Meeting), at 7. 
—M. O. Dell , The Use of Filler# and Panchiomatlc Plates in Land¬ 
scape 

Thotom 1 CROCra phi c society (at 4 Fetter Lane), 1 at 7 —E A. Robiua : 

Paiasites . a 

Junior Tnemtution or Engineers, at 7.80 — J. M. Seddon : lendenoiea 
in Modern Electric Practice. 

Junior Institution of Engineers (at Engineers' Club, Birin Ingham), 
at 7.80 —C. H Wood Held : Hoisting Appliances 
North-East Coast Institution of Engineers and flniPiruitpRR* 
(Middlesbrough Branch, Graduate Section) (at Middlesbrough), at 

7 80. 

Geologists' Association (at University College), at 7 30,—A L Leach : 

The Dolmen Region of South-Western Unttany (Lecture). 

Royai, Institution of Great Britain, at fl — Sir Henry Maybury; 
London Traffic 

SATURDAY , March 6 

Royal Institution or Great Britain, at 3 .— Sir Ernest Rutherford: 
The Rare Oases of the Atmosphere and their Importance in Atomic 
Theory (l) 

Gn BERT Whit* Fellowship (at 6 Queen Square, W.O.I), at 8.—Annual 
Conversazione 


PUBLIC LKCTUVtBS. 

SATURDAY, February $ 7 . 

Hornikah Museum (Forest Hill), at 8 80—G. C. Hobson: Squids, 
Cuttlefishes, and their Allies 

MONDAY, March L 

University College Hospital Medical School, at 5.—Dr. R. A, 
O'Brien : Active and Passive Immunity. (Succeeding Lectures on 
March 6 , 8, and 12) 

University Colleoe, at 6,16.— Prof. W, H. Lang: The Morphology of 
the Vascular Cryptogams in the Light of Pre-carbonlferous Plants. 
(Succeeding Lectures on March 8 aud 6.) 

TUESDAY, March 8. 

Middlesex Hospital Medical School, at 6.80.—Dr. G. Monod: Hygiene, 
(Succeeding Lecture# on March 8 ana 4.) 

WEDNESDAY, March 8. 

Imperial Colleoe or Boibncr and Tuchnolooy, at 6.80.—Prof. A. 
flommerfeld: Atomistic Physics. (Succeeding Lectures on March 
9 and 10.) 

THURSDAY, March 4. 

Kurd's College, at 6.80 —0. J. Gadd : The Science of Divination (2). 

SATURDAY, Manor 6 . 

Horniban Musnur (Forest Hill), at 8.60 .—MIm M. A. Murray; the 
Other World of the Ancient Egyptians. 
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A British Science News Service. 

U NDER the auspices of the British Association 
and the British Science Guild, a conference was 
recently held to consider the advisability of establishing 
a science news service in Great Britain, and after dis¬ 
cussion a small committee was appointed to carry the 
matter further. For some time such a service has 
existed in the United States, and the success achieved 
m that country encourages the belief that there is 
room in British newspapers also for accurate information 
on scientific subjects, narrated in such a manner as to 
be interesting to the average educated but unscientific 
reader Matter which is suitable for the American 
reader is not necessarily suitable for the British : each 
nation has its own idiom and its characteristic outlook. 
But what American science can do for America, British 
science should be able to do, in its own appropriate 
way, for Britain Already the Morning Post and one 
or two other British papers make a feature of admirable 
reports on scientific subjects, while a few specially 
gifted men of science are doing excellent work by 
furnishing the press with informative articles : but 
apart from these exceptional cases it is a commonplace 
that the great majority of newspapers fail to dis¬ 
tinguish between science and magic in anything but 
name, that the space they allot to science, as distinct 
from sensational charlatanism, is negligible, and that 
such paragraphs as they do devote to scientific topics 
arc for the most part meaningless and in many cases 
untrue. The sporadic efforts of a few gifted journal¬ 
ists are not adequate to meet the situation What is 
needed is a systematic supply of news the accuracy 
of which shall be guaranteed by recognised scien¬ 
tific organisations, while its form renders it easily 
digestihle by at least the better educated newspaper 
readers. 

It is a curious fact that while it is considered socially 
disgraceful to be entirely ignorant of literature, a man's 
conception of the material universe he lives in may be 
that of a primitive savage, without his thereby incurring 
the smallest social stigma. Yet it is of vital im¬ 
portance to a modern State that its people should 
appreciate the value not only of the past achievements 
of science but also of its current enterprises. In his 
recent presidential address to the British Electrical 
and Allied Industries Research Association, Mr. LI. B. 
Atkinson dwelt on the fact that Great Britain, which 
can claim credit for the fundamental discoveries in 
almost all the principal branches of science, has little 
or no vision of what could be achieved for it, in the 
material sense, by the adequate encouragement of 
scientific research: only by the cumulative effect of 
reiterated reminders, in the form of scientific news 
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items in the daily press, can the lay public be brought 
to recognise the untapped resources of command over 
Nature to which scientific research holds the key. 
The material advantages conferred by science are, 
however, to some minds its least valuable gifts. As a 
means of culture, as a perennial source of interest and 
wholesome enjoyment, scientific knowledge is a boon 
which the layman is entitled to share up to the limit 
of his mental capacity, and the specialist who makes 
discoveries is guilty of unsocial tonduct if he fails to 
impart his good fortune, so far as is practicable, to the 
rest of the community to which he belongs. Moreover, 
if the results of research are of value, its methods are 
of far greater value Scientific knowledge differs from 
unscientific in its quantitative character rather than in its 
essential nature It is pursued more systematically, it 
depends on inferences which are mure cautiously drawn, 
its propositions are held as having assigned degrees of 
probability rather than as being ‘ true/ it is characterised 
by more complete candour, and it is more resolutely 
guarded against the influence which habit and emotion 
exert on the judgment Most of the administrative 
problems of the world could probably be solved by the 
application to them of similar standards of thought, 
and the more fully the general public comes to under¬ 
stand the methods of science, the better will it apply 
them in the conduct of its own affairs. The value of 
scientific method as an intellectual model and a mental 
discipline is at least as great as the value of its industrial 
achievements. 

It must, of course, be recognised that scientific topics 
are not all equally suitable for popular consumption. 
The bulk of the matter to be supplied to the press 
would presumably consist of descriptive accounts of 
the results of research. Such subjects as the relation of 
animals and plants to man, or the phenomena observed 
during an eclipse, can with a little trouble be made 
interesting to readers of quite moderate education. 
Into the jam provided by such attractive items could 
be inserted, with tact and discretion, a reasonable 
proportion of pills in the shape of references to ex¬ 
perimental methods (these would be of particular 
interest to skilled mechanics) and to reasoning processes. 
The rather disproportionate interest which the lay 
public takes in scientific hypotheses might also be 
gratified with safety, provided that the nature and use 
of a hypothesis be repeatedly explained. In all cases 
an attempt should be made to give the facts in true 
perspective, the relative degrees of probability attaching 
to various results being carefully distinguished, and the 
relation between observation and conclusion explained 
wherever possible. 

There is already a keen demand for trustworthy 
information of the type described, and it is a demand 
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which could be greatly increased by the provision of a 
suitable supply. Probably if there is one subject less 
suitable than the rest for popular exposition it is 
Einstein's theory of gravitation, yet when this was 
* featured 9 by the Times some years ago, the public 
responded with a thirst for information which created 
an excellent market for popular books on the subject* 
If, then, the most esoteric subject that could possibly 
have been thought of met with such an enthusiastic 
popular reception, there can be no doubt as to the 
f news value 9 of really suitable material. One or two 
of the higher grade of newspapers already find it worth 
while to provide accurate science news, and this fact, 
combined with the experience of the United States, 
indicates that a science news service need expect little 
difficulty in creating a market for its wares. 

Doubt is sometimes expressed as to whether satis¬ 
factory popular exposition is seriously possible, and 
whether a scientific truth can ever pass into the mind 
of an unscientific reader without undergoing such 
distortion as to render it a fallacy This objection 
might be sufficiently met by mentioning a few of the 
names which have made the Royal Institution famous, 
but the matter deserves somewhat closer attention. 
Newspaper readers are not a homogeneous class. 
Some will only be capable of following the simplest 
descriptive matter, but for the rest the improved 
teaching of science in schools is bringing into existence 
year by year a growing class of men who are quite 
familiar with the fundamental conceptions underlying 
modem science, and only need the stimulus of a daily 
news paragraph to enable them to resist the atrophy 
of their intellectual equipment. 

Further, the difficulty of understanding scientific 
books and papers arises only in part from the intrinsic 
difficulty of their subject matter. It is beyond dispute 
that the published records of research are often extremely 
badly written. They abound in slovenly sentences 
giving rise to ambiguities which can be solved only by 
special knowledge on the part of the reader. They 
present ideas in a haphazard order which makes 
assimilation difficult. They omit to elucidate con* 
ceptions which are familiar to the author, but require 
explanation for the benefit of the less specialised reader. 
They fatigue the mind with the elaboration of minor 
details, and fail to focus attention on the really im¬ 
portant parts of their subject matter. 

The skilled scientific journalist, who mixes with the 
world in general sufficiently to understand his public, 
will avoid these faults. He will also know what to 
take for granted and what to explain, when to use a 
technical term and when to translate it. He will 
illustrate general principles by particular examples, arid 
explain obscure conceptions by means of such analogies 
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as are helpful and not misleading. Above all, he 
will repeat his more important statements, varying 
their form and context, often enough to make sure 
of their being fairly grasped, Charles Darwin showed 
what can be done by a man who is himself clear-headed 
and takes the trouble to wnte simply, directly, and with 
a sympathetic regard for his reader’s difficulties in 
comprehension. The “ Origin of Species ” consists 
largely of close and difficult reasoning, yet it is probably 
one of the most widely read and best appreciated 
books of its century. It should be the duty of any 
news service which may be instituted to provide day 
by day the kind of authentic yet digestible interpreta¬ 
tion of science which such writers as Darwin have 
definitely shown to be attainable. 

The committee which has been formed will be con¬ 
fronted with a number of difficult problems, which 
will have to be solved before success can be achieved 
Perhaps one of the most difficult will be that of guarding 
the news against mutilation by unscientific sub-editors. 
On the other hand, there is little to be feared from 
the alleged hostility of the pioneer journalists who are 
already in the field. It is to the interest of all concerned 
to co-operate in creating an increased demand for 
science news, and it is therefore reasonable to hope 
that the parties in the case will agree to pool their 
assets, which are, on one side, experience and an 
established reputation, on the other, the prestige of 
scientific authority. 

Without the willing assistance of scientific workers 
and institutions, no organisation for the preparation 
and distribution of science news can possibly be 
successful, and even with it, there is little hope that 
the agency would be self-supporting for several years 
As regards finance, it may be mentioned that the 
American service pays for itself to the extent of about 
60 per cent of its expenses, the remaining 40 per 
cent, being provided by endowment. It has been esti¬ 
mated that a British service, selling news at standard 
rates, would need an endowment of at least 5000/. to 
ensure its being able to run for three years, at the end 
of which time it should be possible to decide whether 
the support secured was sufficient to justify the con¬ 
tinuance of the service. One of the questions before 
the committee which has been set up is that of the possi¬ 
bility of raising this sum by contributions from public- 
spirited donors or other sources. It is unnecessary to 
discuss here the contrivance of machinery for obtaining 
and supplying news, but on the assumption that this 
and the other tasks confronting the committee can be 
successfully carried out, the scheme in its broad outline 
is one which must commend itself to every man of 
science who appreciates the significance of the discipline 
with whit^ he is associated. C. W. H. 
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The University of London. 

University Reform tn London . By Thomas Lloyd 

Humberstone. Pp. 192 + 4 plates. (London: 

George Allen and Unwin, Ltd., n.d.) 7 s. 6net. 

HE signing of the Locarno Pact and the settle* 
ment of the Boundary question in Ireland can 
scarcely have failed to raise hopes m sanguine minds 
that, in such days as these, even the University of 
London difficulties may at last meet with some satis¬ 
factory solution. A Departmental Committee of the 
Board of Education, appointed in 1924, is at work. 
It is sitting behind closed doors, but it is understood 
that evidence has been taken and that before long 
we may have the Report It is certain that when the 
Report does come, it will be read with the utmost 
interest and examined with the closest scrutiny by all 
who are interested in British university education. 

With this prospect before us there comes to hand 
in the most timely way a book that will be invaluable 
in Supplying to all who seek it a compact and readable 
account of the history of the University of London. 
Mr Humberstone calls his book “ University Reform 
in London,” and he writes not merely as a chronicler 
but as one imbued with a zeal and a policy for reform. 
In such circumstances, it is not easy for a writer to 
present an undistorted tale of history, but, though the 
reviewer differs from Mr. Humberstone on a number 
of questions, he has no single word of complaint to 
make of prejudice or distortion On the contrary, he 
is grateful for an historical summary that is at once 
accurate and alive, far removed in style from the 
monotonous correctitude of the civil service essays m 
which so much of our authentic educational history 
is—perhaps necessarily—enshrined One is impressed 
but not oppressed by what Mr. Wells calls the high 
sincerity of the writer; he has a literary gift, a light 
touch, and an engaging fiankness that greatly help 
the march of his story. Where he is adding his own 
comments or expressing his own views, it is plain to 
the reader, and it is quite refreshing to have here and 
there some serious proposal stigmatised as preposterous, 
The size of the book, the print, and the three aircraft 
plates of Bloomsbury, South Kensington, and King’s 
College, are admirable. 

For an adequate appreciation of Mr. Humberstone’s 
outlook, the reader must be referred to the book itself; 
it must suffice to say here that he expresses strong 
opinions about the restoration of the Royal College of 
Science at South Kensington (the “ Imperial College ” 
being left for technology), and he is strongly in favour 
of full development of Bloomsbury as a university 
quarter. On the whole his counsels are those of 
moderation, and he seems quite hopeful of harmonious 
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co-operation being achieved in the University without 
any subversive constitutional change. 

The University of London is so complex, the in¬ 
dividual knowledge and interests of those who criticise 
so varied and often so partial, that it appears less 
presumptuous to speak about it in the first person 
singular than to usurp an editorial “ wc,” and in what 
follows that course will be taken. 

I have had for nearly half a century a close interest 
in the University of London, As a student of chemistry 
at Owens College, Manchester, I became indebted to 
it as affording me the sole available means of obtaining 
a university degree. In early life I was thrown much 
among men with whom, in the days of religious tests 
at Oxford and Cambridge and the neglect of science 
there, the University of London stood for emancipa¬ 
tion, freedom, and progress. It gave a university 
franchise to a vast section of the community suffering 
from a genuine grievance ; it was subserving the 
development of the new universities that have arisen 
in our great cities, and it gave university privileges 
to women. It must be difficult for the younger genera¬ 
tion to-day to understand the intensity of feeling 
which lay behind and still in a measure survives in 
the external examining service of the London Univer¬ 
sity. People have wondered how, for example, 
Convocation can ever have claimed so great a say in 
the University affairs; but it is easy enough for 
Victorians to understand—whether they approve it 
or not. 

During the modern period of university development, 
the new universities in the provinces have, of course, 
been watching one another very closely, but they have 
been watching, not less closely, the University of 
London. What London does matters very much to 
them. There are two chief reasons for this In the 
first place London seems from a distance to stand in 
more danger than any other university of coming into 
the toils of Government and bureaucratic control. In 
the second place, there is the possibility of London 
having ascribed to it duties or privileges of a metro- 
politanism and even an imperialism for its University, 
because London is the capital of England and the 
chief city of the Empire. 

Of these questions I will only refer to the first, and 
on that little need be said in the columns of Nature, 
for most of its readers will know how deep and intense 
in the English university world is the feeling that 
freedom and autonomy are beyond all else vital to a 
true university They know that they>ossible encroach¬ 
ments of Government or other bureaucratic authority 
on university preserves even in England have called 
for constant vigilance. They know also the peculiar 
position the University of London has occupied in rela- 
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tion to the Government—or if they do not they wftt 
learn it from Mr. Humberstone’s book. 

Apart from the two special questions that I have 
named, there has naturally been great interest among 
those engaged m the newer universities in watching 
the efforts that have been made in London to achieve 
the stupendous task of welding into a genuine uni¬ 
versity the array of varied institutions which were 
providing studies of the university type. As a problem 
of organisation and administration, it is unique in 
magnitude and complexity, and in the purely educa¬ 
tional aspect it is fraught with complications and 
difficulties of a quite peculiar kind A smooth course 
of construction, a rapid achievement of unity, could 
not be expected by any reasonable person 

The University of London is bound, tpso facto , to 
be great m one sense, and it may easily be made great 
in external appearance by the aggregation of buildings 
and the creation of an imposing University quarter 
hut of course the real difficulty is to supply not the 
body but the soul to a University of London. We 
can conceive what might have been now if there had 
been in early times a true University of London, and 
if this University, growing up pari passu with the 
growth of London itself, had become scattered into 
such discrete and distant parts as those now comprised 
within the University. The parts would have had a 
genetic relationship, and there might well have been 
preserved among them, even within this modem com¬ 
munity of more than ten million people, a reality and 
sense of University fellowship, a pride strengthened 
by time and tradition in being members of a great 
learned and humanising corporation in the metropolis 
of the Empire. We may conceive that in its specialist 
institutes and single schools, in its social amenities of 
dubs and parks, there might have been strong agencies 
for promoting a collective university spirit. But the 
University, even if in substance and action little more 
than a name, might have remained an august and 
genuine Alma MaUr , 

To bring together the constituent parts, as they were 
at the inception of what is known as the teaching 
University of London, and to imbue them instantly 
with any of the spirit which has just been referred to, 
was certainly not to be expected. I confess to having 
considered the problem to be well-nigh hopeless and 
to have been inclined to think that the most likely 
solution of the University question in London would 
Lie in the creation of several completely independent 
universities. This state of mind arose from my 
experiences and instincts as a university teacher and 
the apprehension 1 felt in observing how strong seethed 
the faith in some minds that a University of London 
was to be created by mere aggregation—by catching 
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and binding institutes and teachers into an examina¬ 
tional nexus, and by creating a machinery of oiganisa- 
tion, co-ordination, and administration that together 
promised to make the life of a university teacher in 
London scarcely worth living. 

I am happy to say that recent events have modified 
my opinion. The decision of King’s College to remain 
where it is and to abide by limitations of space and 
numbers whilst making itself as good as it can be, was 
announced in June last in the Times by a letter from 
the Principal, Dr. Ernest Barker, which rang with a 
clear and arresting note. The Imperial College, under 
its new Rector, Sir Thomas Holland, has also apparently 
by a shrewd stroke reached a condition of contented 
life within the University circle. This trend of opinion 
and action seems to give good hope for the future 
I am one of those who believe that a strong individual 
life of colleges must, in London as in Oxford and 
Cambridge, underlie any real strength of the univer¬ 
sity, and that it will be m keeping the official bonds 
within the university as light as possible that we may 
hope to see them grow strong. The Lekrfrcihett , of 
which perhaps we are rather tired of hearing, is after 
all a very serious aspiration, and equally serious are 
the susceptibilities of important public men, who give 
time and labour voluntarily to the management of 
individual colleges. 

I believe that here, as in so many other corners of 
our educational world, the root of trouble is to be found 
in the false attributes which have been put upon 
university degrees. The apprehension that the freedom 
of a college will be associated with a laxity of academic 
standards is of course the natural view of the man 
in the street, but it is still felt also to some extent 
within the teaching world itself. People seem to 
forget how wide and influential an educated public 
opinion has arisen in the course of the last generation. 
It is perhaps more difficult in London than elsewhere 
to realise what an array of educational officials, what 
multitudes of headmasters and other teachers trained 
in the modern universities, are now watching all the 
universities and colleges, and how quick and effective 
is their detection of any shortcomings, Not much is 
said aloud, but there is a closeness of scrutiny and a 
silent appraisement in existence that make little of 
examination syllabuses or lists and go right to the 
heart of things. I am certain that the new universities 
in the provinces are sensible to-day of an intelligent 
and mute surveillance which is constantly and justly 
estimating their sterling value and letting it be known 
wherever such knowledge matters. I believe that the 
danger of London colleges under-bidding one another 
in their courses for a degree need in these days cause 
no anxiety. The question that will more and more 
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be asked of London graduates will be, as it now is 
with the initiated, not whether they have an honours 
degree, but how, where, and by whom they were 
trained. 

It was my fate to work for seventeen years in the 
bonds of a federal university wherem three colleges 
were acting together, linked closely in a degree system 
intended to preserve a uniform academic standard 
and a just classification of graduates. The condition 
was of course a great improvement on that of wholly 
external examination, and no doubt the teachers of 
the different colleges gained a good deal from inter¬ 
course and discussion in Boards of Studies and in 
their joint examining. But many of us felt the 
restrictions to be very serious, and in the following 
years of liberty the University of Leeds, and I think 
it is equally true of Manchester and Liverpool, has 
worked to more valid and really higher standards 
and has dispensed its honours with much greater 
justice I see no reason why the disbanded colleges 
might not have obtained much, if not all, of this 
freedom and still have remained in name members 
of a Victoria University if there had been any strong 
practical or sentimental motive for such a union. 
But the case is of course different with the colleges 
and institutions in London Here, there are both an 
obvious and compelling argument lor inclusion under 
one university name and the geographical possibility 
of collective university action in the creation of special 
institutes and m bringing into common account the 
great and unique treasury of resources which London 
can contribute to university studies The prospects 
for the teaching University of London appear to me 
to-day to have grown very sensibly brighter. 

For the externally examining agency I can see a 
useful place if it be disentangled from the teaching 
university Until the provision of universities in the 
country is completed, there will still be some develop¬ 
ing colleges seeking the mark of a degree for qualified 
students. They had surely far better come to London, 
as of old, instead of trying to stir the new universities 
in the provinces to begin upon the work in which 
London is so well practised. Besides this there are, 
no doubt, and may be for a considerable time, a good 
many individual hard cases that are met by the 
externally examining system. But there is one thing 
that even the most devoted of the old guard of the 
external side of the University of London must now 
recognise ; it is that the strength of opinion which has 
been steadily growing against completely external 
examining from top to bottom of our educational 
system, is now overwhelming, and that the external 
degree of London cannot escape the consequences. 

The short preface which Mr. Wells contributes to 
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Mr, Ilumberstone’s book is written in a vein of striking 
earnestness. Mr. Wells is of course one of the most 
distinguished beneficiaries of the old examining agency 
that bore the device of a university. The outlook 
which he now takes is, I think, very much the same as 
is taken m this article If all of us who owe so much 
to the system that had its day and is ceasing to be, 
can readjust our loyalty as fairly as Mr. Wells has done 
to the system that must now succeed it, we should be 
doing a great good turn for a true University of London. 

A Smithells 

Industrial Distillation. 

Principles and Practice of Industrial Distillation. By 
E. Hausbrand. Translated from the fourth, new and 
enlarged, German edition by Dr. E. Howard Tripp. 
Pp. xx4-300 (London: Chapman and Hall, Ltd., 
1925.) 215. net. 

^T^IIIS translation of Hausbrand’s “ Die Wirkung- 
X weise der Rektifier und Destillier Apparate ” is 
a welcome addition to the comparatively small number 
of text-books on distillation which are available in the 
English language. As the original work has attained 
the rank of a standard treatise in the country of its 
origin, where it has reached the fourth edition, and as 
it is well known in other countries to those who can 
read German, it is rather surprising that a translation 
has not been attempted before now. As publication, 
however, although delayed, supplies an obvious want, 
there is no doubt that the book will find its way into 
the hands of many readers to whom it should prove of 
great service and interest. 

Hausbrand’s analysis of the various processes which 
occur m the distillation apparatus has the peculiar 
merit of avoiding any use of the calculus, and in this 
respect his presentation of the subject will appeal 
especially to those readers who are confounded by the 
integration which is so frequently employed by other 
writers. On the other hand his methods, although 
easily understood by the non-mathematical student, 
would appear to involve a great number of calculations. 
It is true that the results of such calculations for eleven 
of the best known mixtures are given in tabular form 
with great detail and for a variety of conditions such 
as are met with in practice, yet for other pairs of 
liquids than these, the necessary work would be both 
tedious and time-consuming compared with that 
required in the graphical integration which is such 
an important feature in other methods of analysis. 
Throughout by far the greater part of the book, the 
author has very wisely employed percentages by weight 
instead of the molecular percentages so much beloved 
of other writers. In the small section devoted to the 
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calculations of the vapour composition curve, molecular 
fractions and percentages are employed quite correctly 
because they are essential, but their introduction into 
any analysis which purports to be of a more or less 
practical nature is not only confusing but also in the 
majority of cases quite unnecessary. 

The extensive tables and accompanying graphs which 
form such an important feature in the book are very 
instructive when studied in connexion with the text. 
It must, however, be remembered that, as with all 
other methods of analysing distillation processes, it is 
necessary to assume that equilibrium conditions hold 
between a mixture and its evolved vapours. As such 
conditions do not exist in the working column, it is 
necessary to apply a correcting factor to the results 
obtained by using either Hausbrand *s or any other 
method. This does not detract in any way from the 
great value of the book to all those engaged in practical 
or academic work connected with distillation. It does 
point to the need of establishing the relationship 
between the number of plates in a perfect and in a 
working column for different values of the reflux ratio 
and different initial and final concentrations of the 
mixture to be distilled. 

There are some parts of the book where the author 
has preferred to calculate tables by first evolving some¬ 
what fearsome formulae, whereas a simple example 
would have saved time and trouble. For example, to 
arrive at the alcohol content of the residual liquid 
(Section 11, pp. 36 et seq) several pages are devoted to 
evolving two equations by which the data given m 
Table 4 are calculated. The necessary calculations are, 
however, so brief and simple that the section seems 
redundant or, at least, could be severely compressed 
and explained by one example occupying a few lines. 
In some other directions similar remarks might be made. 
Viewed as a whole, the work is of considerable practical 
utility and contains a wealth of information which can 
be studied with advantage in connexion with plant on 
the works scale. In the first part of the book the under¬ 
lying principles are explained, and in the second part is 
given the application of these fundamentals to the 
calculations of the required dimensions of fractionating 
columns. The work is a classic which has found great 
honour in its own country. In its English version it 
should be read by all those interested in the subject of 
distillation. 

The translator, while remaining faithful to the sense 
of the original, has succeeded in his object of producing 
an English work free from the style and the long 
involved construction which are so peculiarly German 
and must considerably perplex those who are imperfectly 
acquainted with the language. The reviewer, having 
read the original, can appreciate the excellent way m 
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which the lengthy periods so common in German 
scientific and technical literature have been rendered 
into easy flowing English. The original work contained 
a great number of mistakes especially amongst the 
suffixes, but these have been carefully corrected. In 
the translation very few are to be found and none of 
importance ; 0*35 instead of 9-35 in Table 4 would not 
lead any reader astray. On p. 12 on the bottom lines, 
“ must rise with ” would be more correctly translated 
as “ must rise within ” (innerhalb) or “ as part of.” 
All such criticisms are, however, of very slight weight. 
Printing, binding, etc., are excellent, and improvements 
on the original. C. Elliott. 


Biology of Cancer. 

Tumors and Cancers : a Biological Study. By Hastings 
Gilford. Pp. xii + 703. (London: Selwyn and 
Blount, Ltd., 1925.) 425. net. 

R. HASTINGS GILFORD has approached his 
subject as a biological study, a point of view 
which has received comparatively little attention from 
those engaged in cancer research. In a very ex¬ 
haustive survey, the author discusses the natural 
history of tumours and their relation to normal and 
abnormal growth and development. Development is 
considered as a cyclical movement, a progression 
followed by regression, and Mr. Gilford believes that 
cancer ensues when certain cells complete their develop¬ 
mental cycle prematurely and are roused into regressive 
activity by stimuli; it is thus essentially of intrinsic 
production and a disorder of development. 

It is a little unfortunate that this book was published 
before the description by Gye and Barnard of their 
recent work in cancer research, to which at first sight 
Mr. Gilford appears to be in direct opposition. Had 
the book appeared a year later, more consideration 
might have been given to the possibility that micro¬ 
organisms could play a part in stimulating cells into 
regressive activity. In all diseases which are due, or 
probably due, to bacteria, there are two factors to be 
considered: they are the causal microbe and the 
relative immunity of the body. Lack of methods for 
better understanding of the latter has driven research 
in infective diseases into search for and study of the 
nature of the microbe, and it is only recently that 
predisposing causes have begun to be thoroughly 
investigated* 

To some extent Mr. Gilford's book provides a review 
of the predisposing causes of cancer, and so far he is 
not at variance with other workers on the problem. 
Where he definitely departs from the trend of modem 
research is in considering the real source of cancer as 
essentially intrinsic. Tuberculosis is just as much 
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a reaction of the body as is cancer, though we now 
know it to have an external cause, which, however, 
is negligible if the body is completely immune. The 
problem of cancer will not be solved until there is full 
understanding of the exciting causes as well as of the 
steps by which healthy cells change to form a malignant 
colony. 

Mr. Gilford's view of cancer as essentially a develop¬ 
mental error leads him through an interesting survey 
of the sins of personal and racial life which predispose 
to such error. Thus he sees at the root of malignant 
disease our national state of “ accelerated or premature 
senescence,” and associates it with a spirit of diffidence 
and indifference in facing our social problems. While 
the cure of our political ailments and the removal of 
our personal errors of living may not eradicate cancer, 
nobody will fail to agree with him in his plea for a 
better form of civilisation and conformity to the rules 
which promote a higher standard of individual and 
national health. 


Our Bookshelf. 

Practical Physical and Colloid Chemistry: for Students 
of Medicine and Biology. By Prof. Leonor Michaelis. 
Authorised Translation from the second German 
edition by T. R. Parsons. Pp. x -f 195. (Cambridge: 
W. Heffer and Sons, Ltd.; London * Simpkin, 
Marshall and Co., Ltd , 1925.) 7s. 6 d. net. 

Thk English translation of this very useful book is to 
be cordially welcomed. Although it is intended for 
students of medicine and biology, and many of the 
examples in it are selected accordingly, the student of 
eneral colloid chemistry will derive considerable 
enefit from working through the greater number of 
the exercises. The very first chapter gives a much 
clearer account of the principles of serial experiments— 
which play so important a part in the study of electro¬ 
lyte coagulation and of adsorption—than is to be 
found in the existing laboratory manuals. The 
application of these principles is thoroughly illustrated 
in the subsequent exercises on electrolyte coagulation 
and on the Hofmeister series. The author, in common 
with all European authors, appears to be quite con¬ 
vinced of the reality of the anion effect, in spite of 
J. Loeb's criticisms, and, following Wo. Ostwald's 
example, demonstrates it with haemoglobin instead of 
the usual egg or serum albumin. The chapters on the 
determination of hydrogen ion concentrations are 
excellent, and a student who has mastered the one 
entitled “ Units and nomenclature ” ought to have no 
illusions on the accuracy of statements like “ pK 4*3 to 
4-6,” and should be able to state either offhand in 
gram-ions per litre. Viscosity is treated somewhat 
briefly, and some exercises on sols other than that of 
gelatin would have been instructive. On the other 
hand, the sections on surface activity and on adsorp¬ 
tion—on which subjects the author has done much 
original work—contain a number of vfcry ingenious 
experiments not to be found in other manuals* 
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The translation is unusually good, and it ib a pleasure 
to read an English rendering of a German text in which 
no hyphenated nouns and compound adjectives have 
been allowed to intrude The translator might, how¬ 
ever, have considered it part of his functions to restore 
a victim of the German mama for phonetic spelling 
like " Tindall ” to its correct form, and even in these 
degenerate days he should have given the participle of 
adjuvare its proper termination instead of making it 
“ adjuvent ” 

Principles of Genetics: an Elementary Text > with 
Problems. By Prof. Edmund W Sinnott and L. C. 
Dunn. (McGraw-Hill Publications in the Agricul¬ 
tural and Botanical Sciences) Pp xviii + 431. 
(New York. McGraw-Hill Book Co Inc., London 
McGraw-Hill Publishing Co Ltd., 1925.) 175 6 d net. 

This book is intended to be used by first-year students 
taking an introductory course in genetics, and appears 
to be well adapted for the purpose. It is pleasantly 
and clearly written, the numerous illustrations are 
well executed, and the authors have succeeded in 
obtaining a fair proportion which are not already over 
familiar. An innovation in this class of book is the 
introduction at the end of each chapter of a number of 
Questions for Discussion/’ of “ Problems/’ and of what 
are termed “ Reference Assignments.” Of these, the 
problems arc on the whole excellent, and, to the student 
who conscientiously works through them, should 
provide a good test as to whether he has fully grasped 
the subject matter on which they are set. They 
should also prove useful to the teacher. The reference 
assignments are perhaps intended for more advanced 
students, for many of them seem too difficult for 
elementary ones. 

If, as is likely, a second edition of the book is called 
for, the authors should pay a little more attention 
to their historical sketch, and to the crude diagram on 
p. 6. Genetics is here shown emerging from the “ Dark 
Ages ” with the discovery of spermatozoa by Hamm in 
1677, as though the names of Harvey and de Graaf had 
no significance for students of this science. Nor was 
the function of the sperm discovered by Spallanzani 
about 1700, for at that time he was not even born. To 
Cameranus too should be given some credit in the 
discovery of the process of fertilisation in plants. And 
why should not Buffon and Erasmus Darwin be 
mentioned m connexion with theories of evolution ? 
The dates after some of the names evidently refer to 
a famous publication such as Darwin, 1859, Mendel, 
1865; but why should 1779 be assigned to Knight, 
who was then a young man of twenty years with 
nothing particular to his credit ? We agree that a 
brief historical sketch might well be both interesting 
and illuminating, but to be of any real service, it must 
be more accurate and more comprehensive than what 
is given here. 

Graphical Methods of Plotting from Air Photographs , 
By Lieut.-Col. L, N. F. I. King. Pp. 92. (London : 
H.M. Stationery Office, 1925.) 35. net. 

The rapid development of aerial navigation has opened 
the door to a number of new subsidiary possibilities, 
not the least of which is the mapping and surveying of 
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large areas from air photographs. Generally speaking, 
the problem is twofold. It is concerned in the first 
place with the scientific conditions under which the 
photographs are to be taken and the scientific machin¬ 
ery, camera, lens, plates, etc., for effecting this. In the 
second place, it is concerned with the principles and 
methods that have to be devised for the accurate inter¬ 
pretation of these photographs in terms of an exact 
geometry of the landscape. The present collection of 
notes deals with the second aspect of the question, not 
as a dogmatic treatise on the subject—it is too early 
for that—but as a record of graphical processes that 
may be utilised in the analysis and synthesis of such 
photographs and the geometrical principles upon which 
such processes depend. It is not claimed that for this 
purpose graphical methods are necessarily superior to 
other possible methods of a mechanical or a photo¬ 
graphic nature, but that many cases must occur both 
in peace and war where individual and tilted photo¬ 
graphs must be made to yield their secrets, and the 
graphical processes described in this work will 
do it. 

There are many parts of this interesting subject that 
might with advantage be incorporated into a course 
on perspective and descriptive geometry, and teachers 
of this subject would do well to examine this little book. 
One word of criticism One does not require to be a 
purist to object to the word “ photo/’ especially when 
it alternates with “ photograph,” so that no new 
significance is attached to it. Its frequent appearance 
on every page of this Government publication does not 
convert it into the King’s English, 

Chemistry to the Time of Dalton. By E J. Holm yard. 

(Chapters in the History of Science, 3.) (The World’s 

Manuals.) Pp 128. (London: Oxford University 

Press, 1925.) 25. 6 d . net. 

To the majority, perhaps the vast majority, of trained 
chemists, the history of their subject is practically a 
closed book, partly because they lack the historical 
sense, but also because they have been repelled by the 
manner in which the subject has been presented. To 
write a readable history of chemistry that will appeal 
to the practically-minded is no easy task; alchemy, 
with its lure of gold, has always a certain fascination, 
but the symbolical writings of its devotees are painfully 
dull to all except the specialist; and the long-drawn- 
out controversies of later times on views that are now 
held to be mainly erroneous are no less wearisome. To 
those who have passed through the mill, or have been 
arrested at its threshold, Mr, Holmyard’s little book 
will be heartily welcomed as a successful attempt to 
present in bold outline a history of the development of 
ideas which have played a great part in the elabora¬ 
tion of modern chemistry, notably those on the con¬ 
stitution of matter and on the nature of combustion; 
and the author’s original work on the gropings of the 
early Muslims will add a spice of novelty to what is 
usually regarded as dull and indigestible. Specialists 
will naturally ask for a more detailed treatment than 
that here presented, but they also will read with pleasure 
and profit this valuable introduction to the subject. 
The book is well written, profusely illustrated, ahd 
remarkably cheap. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other pari of Nature No notice is 
taken of anonymous communications .*) 

The Loculus of Archimedes, 

In the course of study, of a totally different sub¬ 
ject, I recently came across reference to a pastime of 
the ancient Greeks and Romans, which was of the 
same nature as the Chinese puzzle, or Tangram, 
though more elaborate Curiosity being excited, the 
scattered references were hunted up, and it was found 
possible to reconstruct this puzzle with practical cer¬ 
tainty, though I have not been able to discover that 
this has previously been done. From the manner in 
which this has been received, by those who have seen 
it, the subject appears to be of sufficient general 
interest for the result to be placed on record. 

To this puzzle the Romans applied the name of 
loculus Architncdnts , the first worn meaning a small 
receptacle divided into compartments, the second 
referring to the name of the reputed inventor. The 
Greek name is uncertain, the lexicons give it as 
ostomackta, but the only authority quoted is the 
Latin writer, Ausonius, and this is the form usually 
adopted by the editors of the printed texts, though the 
word is sometimes given as stomachia. The question 
of the choice between these two forms was discussed 
at length by Prof J L Heiberg, in 1907 (Hermes, 
Zettsch f class PhiloL , 12, p 240), who concluded 
that the first named, usual, form is a mistaken 
emendation of the editors, and that the other is the 
correct one , it is also the form found in a palimpsest, 
deciphered by him m 1006, and the only known 
occurrence of the word m a Greek manuscript If 
ostomachia is correct the interpretation would be a 
battle or struggle of bones, while stomachia, or 
stomachion, would mean the thing that drives one 
wild. 

The descriptions of the Latm writers, being m each 
case a parenthesis, in illustration of a very different 
subject, are naturally incomplete, but they show that 
the puzzle consisted of fourteen pieces of ebony or 
ivory, mostly m the form of triangles of various 
kinds and descriptions, with some pieces of a Larger 
number of sides, which were combined to form 
pictures of fearsome elephants and barking dogs, of 
ships, castles, and many other objects, but, adds 
Ausonius, though the compositions of the skilled are 
wonderful, the efforts of the novice are ridiculous. 
To this all that can be added is that the whole set was 
contained in a forma quadrata, an expression which, 
like its English equivalent, square, in geometry 
implies equality of the four sides, but, in literary or 
colloquial language, need mean no more than a 
rectangle * 

These descriptions, though they give a good general 
idea of the puzzle, are no help to a reconstruction of it; 
of this the first information became generally available 
in the publication, by H. Suter, of the text and trans¬ 
lation of two Arabic manuscripts, preserved in Berlin 
(Abh. x. Geschichte d Mathematik , 9, 1899, pp. 493 “ 
499), The Arabic text is itself a translation from the 
Greek and is entitled the book of Archimedes on the 
division of the Stomachion into fourteen parts; it con¬ 
tains a description of the construction, followed by a 
demonstration of the relation of the area of each 
separate part to the whole. The translation is illus¬ 
trated by a figure, reproduced in Fig. 1, which appears 
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to be a reconstruction by the translator, as no mention 
is made of any figure appearing in the manuscript, 
and two similar manuscripts, in the India Office and 
Bodleian libraries, are both wanting in the figure, 
for which a space is left. The construction may be 
briefly described . the figure ABGD, drawn as a 
square but described in the Arabic as a parallelo¬ 
gram , is divided into two equal parts by the line * 
EZ, parallel to AB ; the diagonals AG, BZ, ZG are 
drawn ; AL is bisected in M, and BM joined ; BE 
is bisected in H, from which HT is drawn parallel 
to AB, and HK as part of the line joining HA , ZG 
is bisected in C, and DG in N, and EC, CN are drawn ; 
finally CO is drawn m continuation oi BC ; the whole 
figure being thus divided into fourteen parts 

This interpretation appears to have been accepted 
by scholars as a representation of the loculus, but an 
examination throws doubt on this conclusion. First 
there is the practical difficulty that it gives a number 
of very acute angles, which would not only need 
skilled and careful workmanship to produce, but the 
razor edges resulting, in one only just over n°, would 
be too brittle to stand usage, and would rapidly 
become damaged. Secondly, a comparison 01 the 
translation with the Arabic text shows that while, 



Fu. 1 


in the former, the outer figure AG is described as a 
square, and the two halves AE, Ei) as rectangles, the 
latter consistently uses the same word, which means 
no more than a parallelogram , and in this the Arabic 
is logically correct, for it treats the subject as an 
exercise in pure geometry, and the construction, 
together with the subsequent discussion, is equally 
applicable to any parallelogram, irrespective of the 
magnitude of the sides or angles 

These doubts have been largely cleared up by the 
discovery, in 1906, by Prof J L Heiberg, of Copen¬ 
hagen, that a palimpsest, preserved m Constantinople, 
was overwritten on a copy of the works of Archimedes, 
which has not only yielded very important additions 
to the previously known body of his writings, but also 
contains, at the end, part of a book of the Stomachion, 
the existence of which had been unknown. This frag¬ 
ment was first published in 1913, tn the second edition 
of the works of Archimedes, edited by Prof Heiberg 
for the Teubner Classical Library (vol. 2, p. 416 ff). 
The opening paragraph of this fragment says that as 
the thing called the Stomachion presents examples 
of the method of transposition of figures, he thinks it 
well to treat of these and to show how it is divided 
and how the parts resemble each other, so that, in 
forming them mto pictures, one may see how the 
angles may be combined to form two right angles, 
and whether two sides, which appeat to he in a 
straight line, do so, or depart slightly from it; though a 
picture is not necessarily to be rejected on account of a 
small gap resulting from this. It is evident from this 
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summary that the complete book would have made 
a very interesting treatise on the game, but only two 
short passages remain The first, following immedi¬ 
ately on the introduction, demonstrates that the angle 
AMB (Fig 2) must be an obtuse one, and the second, 
following on a gap, is part of the description of a 
‘construction, similar, so far as it goes, to that 



described in the Arabic manuscript, with the instruct¬ 
ive addition that, after the first division of the whole 
figure into two equal halves, each half is a square 
From these passages two conclusiors may be drawn * 
that the pastime was really an invention of Archi¬ 
medes, and not merely fathered on him, and that the 
initial figure of the loculus was not a square, but a 
rectangle composed of two squares, set side by side 
This makes it possible to reconstruct the pattern of 
the divisions, as shown in Fig. 2, where the firm lines 
show the construction, so far as the text of the 


triangles, based on this line, and the angle between 
them con readily be matched, as can the combined 
triangle ABL. The other exception is the triangle 
OCN, and this is a very different case; if drawn 
according to the Arabic construction, with CO as a 
continuation of BC, it would have the angles of the 
diagonal of a rectangle of sides three by one, and the 
common side CO, the two sides NO, OD, and the four 
angles at O and C would none of them be matched with 
an}' other sides or angles. If, however, DN is 
bisected in O, we have a construction more in tenor 
with the rest, and get a triangle with angles of the 
diagonal of a two by one rectangle, though the Length 
of the side CO, being one quarter of AG, would still 
be impossible to match with any other side. For 
these reasons it seems probable that, whatever may 
have been the original construction, designed as an 
exercise m geometry, the modification would soon 
have been introduced when it was adopted as a 
pastime, for, so far as may be judged from a slight 
experience, it is a marked improvement 

However this may be, it seems clear that, with this 
possible, though not probable, exception, we have, in 
Fig 2, the actual pattern of the pieces forming the 
loculus mentioned in Latin literature As examples 
of what can be done with it I may give a few ridiculous 
efforts of a novice (Fig 3) , the elephant (1), the 
ship (11) and the two figure studies, which I owe to Sir 
Richard Paget, of the Pied Piper (in) and the Pundit 
(iv) will give some indication of the wide range of 
subjects which can be depicted, in a somewhat cubist 




palimpsest goes, and the dotted lines the completion, 
taken from the Arabic text I ha\e, however, made 
one departure from the Arabic, in drawing the tnangle 
OCN, which appears necessary if the thing is to be 
used m the manner described, and not as a mere 
exercise m geometry. 

If Fig 2 is examined it will be seen that the angles 
are either right angles, or the angles made by the 
diagonal of a square, or those made by the diagonal 
of a rectangle twice as long as it is broad, or the sum 
or difference of some two of these, so that there are 
many possible combinations by which either two or 
four right angles can be built up. Also, for length of 
side, we have the whole, half or quarter of AB, the 
half, third or sixth of BZ, and the third or sixth of 
AG, so that there are a number of sides which can be 
matched with each other, either singly or m combina¬ 
tion. To this there are two exceptions: the line 
BM cannot be matched with any other side or com¬ 
bination of sides, nor can the angles at B and M be 
matched with any others to complete either two or 
four right angles, but the other sides of the two 
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style it is true The last-named figure, it may be 
noticed, contains one of those Bmall gaps, which, the 
palimpsest expressly declares, need not involve the 
rejection of the figure. In each case the whole 
fourteen pieces are employed, this being, presumably, 
of the essence of the game ; it happens at times that 
a satisfactory figure may be buut up, with one or 
two pieces to spare, and then the fitting m of these 
superfluous pieces becomes the thing that drives one 
wiId * R. D Oldham. 


Use of an Artificial Horizon in Photograph ic 
Measurements of Buildings or other Structures, 

It is sometimes required to know whether certain 
lines intended to be vertical or horizontal in buildings 
or other structures are really so, and if not, by how 
much they deviate from these directions, All such 
measures can, of course, be made by a theodolite 01 
level, but when many details have to be examined 
this is a long process. 
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A photographic method* however* which I made 
use or during the construction of the Tower Bridge* 
and elsewhere* compresses in a few negatives in¬ 
formation which it would take weeks to acquire by 
direct instrumental observation on the spot. 

This method* which I have had occasion to use 
again recently* consists in photographing the object 
to be measured, together with its image in an artificial 
horizon. If the lens used is free from spherical 
aberration and the plates are suitable, each negative 
will yield all the information which could be obtained 
from a theodolite of the same focal length. 

Collodion plates give the best results. In all 
gelatine emulsion plates the coarseness of the grain 
is against the use of high power in the analysis of 
the image, and the more sensitive the plate the 
coarser the gram 

If a x a 2 , etc * are points in the direct image and 
a\ a\, etc., corresponding points in the reflection, 
then straight lines joining a ^ a\ t a a a\ are true 
verticals, and the straight line through their bi¬ 
sections is a true level, and indicates the line in which 
the plane of the artificial horizon cuts the object 
photographed. 

Measurements made on the plate, therefore, will 
indicate how much out of 1 plumb ’ any line may be, 
and also the angular altitudes of any points (above 
the plane of the artificial horizon) as well as their 
azimuths Photographs of this kind might m many 
cases be substituted with advantage for plane-table 
work 

The only adjustment which must be made with 
any degree of accuracy is the levelling of the camera, 
that is, ensuring the verticahty of the photographic 
plate If the plate makes an angle a with the 
vertical, the images of true vertical lines will converge 
to a point on the plan of the plate distant from the 
centre by a quantity proportional to cot a, and the 
image of a line joining the direct and reflected image of 
a point the azimuth of which is p and altitude 7 makes 
an angle tan a tan p tan 7 with the true vertical. If 
a is small (a quarter of a degree or less) the error 
introduced is for most purposes negligible. 

It is unnecessary to describe in detail the reduction 
of the measurements taken from the negatives, but 
a few notes on the general result may be of interest 
at the present time when there seems to be a widely 
spread notion that modem forms of traffic have an 
injurious effect on adjacent buildings. 

Those who are acquainted with the subject do not 
require to be reminded that such disturbance of the 
ground as is caused by traffic has no effect on the 
stability of buildings, but the belief to the contrary is 
still common, and cracks and subsidences due to very 
different agencies are often imputed to ‘vibration/ 

Such experience as 1 have had leads me to believe 
that it is rare to find any building, whether old or 
new, m which lines intended to be vertical are not 
measurably out of 4 plumb/ In what may be called 
domestic architecture-—cottages and small houses— 
the errors sometimes approach i°. For large build¬ 
ings and factory chimneys, which have presumably 
been built under some sort of supervision, the in¬ 
clinations to the vertical are much smaller, often only 
a few minutes of arc. In mining districts (in which 
I have not yet had any experience) the effects of 
subsidence would probably give much larger angles. 

In the few old churches to which the method has 
been applied, I have not found more than 10' or 12' 
deviation from the perpendicular in the towers, For 
the interior columns, however, this is sometimes 
exceeded. 

Referring to a few particular buildings, I could 
fta4 00 error in the verticality of the western towers 
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of Westminster Abbey or in the Clock Tower of the 
Houses of Parliament. 

The top of Salisbury spire is abqut 13 inches to 
the south of the position it should occupv, and the 
columns which carry its weight have been bent 
inwards by the thrust of the vaulting of the aisles. 
Their maximum horizontal displacement is only about 
4 inches, but the effect as seen from the west end of 
the nave is conspicuous. There is, so far as I know/ 
no evidence as to whether the bending took place at 
the time of the completion of the spire or later 
Something of the same kind happened at Wells, and 
the inverted arches in that cathedral were introduced 
as a safeguard, * 

It is not uncommon to find that foundations have 
sunk locally as the load placed on them increased, 
and that building on the sunk foundation has been 
continued in a more or less true vertical direction, 
thus introducing a ‘ kink' in what should have been 
a straight line The east end of the church iti Smith 
Square, Westminster, is a good example of this In 
St Paul's Cathedral also there is similar evidence of 
a local sinkage of foundation during construction, but 
this cannot be seen from any ordinary point of view. 

It would be worth while to obtain, for future refer¬ 
ence, a regular senes of artificial-honzon photographs 
of the principal existing buildings both at home and 
abroad, and these would be particularly interesting 
for earthquake and mining countnes and also for 
towns built on pile foundations 

I expect it would be found that where buildings 
have remained unchanged for a few years after 
completion they would remain unchanged for cen¬ 
turies, provided that the conditions of the ground 
about the foundations were not interfered with as 
regards drainage and distribution of pressure, and 
that where subsidence occurs it is m these directions 
that the cause should be looked for 

A. Mallock. 

9 Baring Crescent, 

Exeter, January 16 


Acidity of the Medium and Root Production 
in Coleus. 

In order to test the effect which the reaction of the 
medium has upon root-production by cuttings, experi¬ 
ments have been made during the summers of 1924 
and 1925 with Coleus. It is the practice at the Royal 
Botanic Garden, Edinburgh, to root in cocoa-nut 
fibre cuttings which require heat. It was found that 
the fibre gave a reaction of pH 4*5-4«7, and was very 
strongly buffered, large additions of acid or alkali 
being necessary to shfft the pH appreciably (The 
testing was done with the B D.H Capillator, the 
brown colour of the water squeezed from the fibre 
causing little trouble in the capillary tube ) In view 
of tins marked buffer action, it is not possible to use 
this natural fibre for experiment, though it is excellent 
in practice, being of a light texture and holding a good 
amount of water without becoming sodden An 
artificial medium, comparable to the natural fibre m 
sical state, of which the reaction can be controlled, 
yet to be found. Sand, cotton-wool, and glass- 
wool, with water, and water alone were tried , only 
the last proved satisfactory. Experiments were 
accordingly made with tap-water, adjusted to the 
required pH by the addition of traces of hydro¬ 
chloric or sulphuric acids or of sodium carbonate, the 
normal pH of the water being about 7*3. While 
these results cannot be directly transferred to the case 
of fibre, owing to the great differences in oxygen 
supply, they are at least suggestive. 

The cuttings were made at random from plants of 
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a form of Coleus Blumei . They were placed in large, 
carefully cleaned gas-jars, with about two inches of 
water. The water was changed as often as the in¬ 
dicator showed a marked departure from the initial 
fH —at least once in 24 hours (All the solutions 
oecame more acid, owing to respiratory carbon 
dioxide : this was proved to be the chief source of 
acidity by the ease with which a current of carbon 
dioxide-free air restored the initial pH The follow¬ 
ing indicators were used thymol blue, phenol red, 
brom-phenol blue, di-ethyl red, methyl orange, brom- 
cresol green At the dilutions used they were not 
toxic to the plant in seven days ) The cuttings were 
thus fully turgid, and no time was lost through pre¬ 
liminary flagging At the end of the experiment 
(after seven or fourteen days) the roots of each batch 
were cut off, and roots and cuttings weighed separately 
after being dried to constant weight at ioo° C. The 
weight of root corresponding to 1 gram of cutting 
was taken for comparison 

It was found that rooting would only take place 
between pH 4-0 and pH 9-2 Below pH 4*0 the 
ends in contact with the water quickly became soft 
and died Within these limits pH j'O-y-2 was the 
most favourable for root production , and pH 4*5 
was more favourable than pH 9-2 The results for 
one experiment were 

pH 45:1 gm cutting corresponds to 0-05540 gm root. 
pH j 2. 1 „ ,, ,, 0-08138 ,, 

j>llQ 2' I „ ,, „ OO4318 ,, 

Even without weighing, the batch at about pH 7 o 
was easily seen to be ahead the roots appeared from 
one to three days earlier and were usually longer 
than the others 

The condition of the carbohydrate reserves had a 
marked influence on the rooting Two lots of the 
same form of Coleus were used, one growing m full 
light and the other in a shaded house The first 
had brightly coloured leaves and short red internodes, 
and the reserves were largely starch, with traces of 
reducing sugars The second plant had larger and 
paler leaves, and longer internodes with no red colour, 
and the chief reserve was reducing sugar. The 
' starch ’ plants produced more roots and produced 
them more quickly than the 4 sugar' plants, regard¬ 
less of the reaction of the medium In all cases there 
was a basipetal concentration of reserves in the cutting 
after a few days 

The pH values of the tissues of the stem w T ere 
examined by placing thick sections of fresh material 
(first washed 111 neutral water) in dilute solutions of 
di-ethyl red, methyl red, brom-cresol green, brom- 
cresol purple They were found to be as follows 
pith 5 2, xylem 4*4, cambium 5-86*0, phloem par¬ 
enchyma, 5-8~6-2, cortex 5-2 

In fibre the cut end of the stem shows an intense 
reaction with Sudan III , indicating that the cut cells 
are blocked with fatty substances, and a basal 
nienstem forms callus to a depth of three or four 
cells. In water the cut end stains only slightly or 
not at all with Sudan III., and callus formation is 
inhibited, but in spite of this rooting goes on freely. 
These results indicate that the free admission of 
air is one of the most favourable aspects of the fibre, 
and suggest that (for this plant at least), given equal 
supplies of oxygen, a reaction of the medium near 
neutrality would be preferable. 

These experiments are being continued on quantita¬ 
tive lines, in the hope of ascertaining more exactly 
the optimum reaction of the medium for this plant. 

E. Philip Smith. 
Laboratory of Plant Physiology, 

Royal Botanic Garden, 

Edinburgh. 
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Genes and Linkage Groups in Genetics. 

In making a final reply to Prof, Huxley on the 
subject of linkage and genes, I should like to say 
that I resent very strongly his accusation that I 
refuse to keep to the point which he has raised. I 
may remind Prof Huxley that he began the discus¬ 
sion by attacking my review m Nature of Haecker’s 
" Plunpotenz ” , that he asked me for my views on 
the nature of linkage groups and unit-factors; and 
that when I answered him as briefly and clearly as 
possible, he replied by giving a lengthy exposition 
of the well-known ‘ results * of the Morgan school 
of Mendehans 

Prof Huxley knows perfectly well that I could not 
deal with such an exposition without examining 
critically the evidence on which the ' ratios ’ were 
based, the value of the mathematical formulae, and 
above all, the criteria for discriminating unit-factors, 
and that to accomplish all these things would be 
altogether impossible within the ambit of a letter to 
Nature All I could do was to indicate my general 
scepticism as to the value and soundness of Morgan’s 
methods and to attempt to give my reasons for 
regarding the whole method of 4 factorial analysis ’ 
as a futile way of attempting to solve the problems 
of heredity and mutation Of course, I never denied 
that segregation of paternal and maternal characters 
occurs when a ‘ mutant * is crossed with the type, 
and in the "glad confident morning” of Mendelism 
twenty years ago, it appeared as if it would be an 
easy task to analyse this segregation into 'factors.’ 
The attempts at this analysis, continued during the 
resent somewhat overclouded afternoon of the theory, 
ave led to such absurd and impossible results that 
they have induced many besides myself to regard the 
whole analysis as radically unsound in principle. 

By a singular coincidence I have just received 
from Prof K Woltereck a copy of a paper which 
he has written on the gene for the * eyeless f mutation 
in Drosophila (Zur neuen Genetik II. Eimges fiber 
die Augenmutanten von Drosophila und besonders 
uber die Mutation "eyeless,” Die Erde, vol 3, Heft 
9, 1925) In this paper Prof. Woltereck examines 
all the work that has been done on this so-called 
gene He points out what enormous individual 
variations are classed together under the head of 
the single ‘ unit-factor' ; he states that to endeavour 
to account for these variations by introducing addi¬ 
tional unit-factors only obscures the question by 
bringing in further ‘ unknowns * into the problem ; 
and he concludes by observing that the only satis¬ 
factory way of dealing with the problem is a physio¬ 
logical one] which he enunciates in language almost 
identical with my own. He says that there is a 
normal grade of developmental energy in every 
animal which expresses itself m the typical develop¬ 
ment of every organ (thus the ommatidia of the 
Drosophila eye increase to a certain number and 
then stop) , that in the eyeless mutants this energy 
encounters an increased amount of resistance varying 
m amount from individual to individual, due to the 
condition of the ' internal environment.’ I should 
have preferred to say that the developmental energy 
had suffered different degrees of weakening, but that 
is a minor point. 

As Prof Huxley still seems to be in doubt as to 
my meaning, let me state again that I regard a 
linkage group as caused by a definite form of Con¬ 
stitutional weakness, or as I should term it germ- 
weakness, the linked genes being ” outward and 
visible signs 1 ' of this weakness. A good example of 
a definite type of germ-weakness is afforded by 
ammotic pressure in the developing vertebrate. This, 
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differing from case to case in its intensity, duration 
and period of onset, can manifest itself m the most 
varied groups of * factors' showing different degrees 
of 1 linkage,' Prof. Huxley says that he does not 
know what I mean by calling a umt-factora * change.’ 
A unit-factor can only be defined and has always 
been defined by its deviation from the type : that is 
what I meant by calling it a change 

Prof. Huxley refers to the attempts of Stre&emann 
to account for specific differences between birds on 
the basis of supposititious mendelising mutations 
Stresemann is not the only Mendehan who has 
attempted this futile task. no good systematist 
known to me will have anything to say to it, and if 
readers of Nature wish to convince themselves of 
the utter bankruptcy of all such efforts, 1 recommend 
them to read the latest and most elaborate of them 
by Goldschmidt (" Untersuchungen zur Genetik der 
geographischen Variation," Arch. f. mtkr. Anat. u 
lintw.-Mech., vol. ioi, 1924), in which he deals with 
the geographical races of Lymantria dispar . After 
trying in vam to account for his results by assuming 
(pace Prof Huxley) Mendelian factors, he is driven 
back to the assumption of maternal and paternal (!) 
cytoplasmic influences, and even then does not arrive 
at a satisfactory solution He thinks it could perhaps 
be done by assuming ‘ modifying factors ' (Morgan's 
patent), but deems such a procedure beneath his 
dignity Really, when Prof Huxley says that 
Mendehan factors are not 1 assumed' one cfoubts if 
he realises the meaning of words. 

The central fact of biology is adaptation . its 
central problem is the origin of this adaptation, and 
until Prof. Huxley recognises this he will continue 
to flounder m a quagmire of imaginary ‘ factors,' 
the number of which will require continual augmenta¬ 
tion, as Nature exhibits herself more and more un¬ 
willing to be comprised within the narrow formulae 
of the geneticists Really, the top-heavy structure 
already evolved in the imagination of these gentle¬ 
men reminds us of nothing so much as the Ptolemaic 
conception of the heavens " with cycle and epicycle 
scribbled o'er," which preceded the views of Kepler 
and Galileo. E W MacBride. 

Imperial College of Science and Technology, 

South Kensington, London, S.W.7. 


The purpose of my letter published m Nature of 
January 16, p. 86, was to support, by an example, 
Prof. MacBnde's view that mutations that appear 
together have some common developmental cause. 
From Prof. Huxley's letter it seems that the term 
* linkage-group * is to be used only if this cause be 
unknown, when the hypothesis that the characters 
are associated because their factors are in the same 
chromosome is less easily disproved, 

C. Tate Regan. 


The Paleolithic Drawing of a Horae from 
Sherborne, Dorset. 

In Nature of February 13, p. *33, Mr, C. J. 
Bayzond describee how his leg was pulled by certain 
bove of Sherborne School (for whose conduct, on their 
behalf, t wish to apologise to him) with respect to the 
finding of this inscribed bone. 

As X probably know most about the circumstances 
of the find, I may be allowed to state the facts. 

la, at I remember rightly, September igix, among 
the hew boys who visited the school museum for the 
fitat tyae were A. Cortesi and P. C. Grove, who asked 
wnere fesy' could obtain fossils like those in the 
them to a certain quarry wh^e. 
a* worked, they could find ammonites, 
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etc. In this quarry, on a heap of broken stone, which 
the workmen told me had come from the opening to 
an adjacent fissure, still visible, where the rock was 
much broken, Cortesi, in the presence of Grove (who 
died in the War), picked up, among other things, a 
bone, which he handed to the latter, asking if it was a 
fossil. Grove said " No "; but m giving it back he 
noticed a drawing upon it. So Cortesi took it to his 
boarding-house, where in the evening it was examined 
and thought little of; but when Cortesi was about 
to throw it into the fire he was stopped by Jefferson 
(then a boy who had been a year in the school), as 
stated by him in a recent letter to the headmaster, 
winch I am permitted to send for publication. The 
bone was accordingly brought to me for inspection, 
and afterwards given to the school museum by 
Cortesi. 

That two new boys should have made such a dis¬ 
covery was, as any public school boy will understand, 
not looked upon favourably by many of the older 
boys, and very soon sides had been taken, for and 
against, and as " fama viret eundo," the latter party 
soon changed the locality of the find to a town refuse 
heap, and would-be recruits were shown how Cortesi 
must have drawn it, though this was not very effective, 
for he could not draw " for nuts," as boys say, and 
the Town Council of Sherborne burned their refuse 
and do not allow inhabitants to keep hone bones on 
their premises till they are as brittle as this one. 
Eighteen months later the quarrymen broke into 
a narrow cave forming the lower part of the same 
fissure, and it was then evident that the heap on 
which the bone was found was composed of the debris 
from the quarrying away, some years before, of the 
entrance to this cave, which pointing south-west was 
situated near the summit of a short narrow valley, 
now dry from the working back of some of the 
Somerset streams draining the low land between 
Sherborne and Glastonbury and the Mendips, and m 
which, lower down, we have discovered remains of 
the mammoth and woolly rhinoceros 

Cortesi was always very jealous for his find to be 
attributed to himself alone, so it is improbable that 
any one else at Sherborne drew it, and he certainly 
could not himself As a hoax on a master, a new boy 
in a public school, with all Ins troubles before him and 
without for 9ome years any privacy, would scarcely 
think of hoaxing masters he knew nothing about ,] m 
fact, Cortesi’s letter to the headmaster disposes of 
anything of that kind 

1 have done my best to unravel the mystery of its 
production, if it is a * fake,' and I have come to the 
conclusion, which I hope Prof. Sollas will accent, that 
it was not manufactured at Sherborne School. Like 
Mr, Bayzand, I always felt its similarity to Sir W. 
Boyd Dawkins’ Creswell Crag specimen must raise 
doubts; but since 1, as in duty bound, submitted it to 
the inspection Of the members of the Geological Socfety, 
my doubts have been somewhat allayed and I have 
laced my trust and confidence in them* seeing that 
am not in a position to be able to express an opinion 
myself. May I therefore, in conclusion, ask some 
member of that learned society to explain how they 
got over this difficulty of similarity to the Creswell 
Crag inscribed bone ? R. Elliot Steel. 

Stalbridge, Dorset, 

February r8. 

Copy of Part of the Letter of Mr . E. A . Ross Jefferson . 

17 Kensington Palace Mansions, 

De Vere Gardens, W.8, 

12.2.26. : 

Dear Headmaster —Perhaps I may be able to 
throw some light on the " Palaeolithic Bone. 11 Cortesi 
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showed it to me when he was about to throw it in the 
day-room fire, and I told him not to be such an Ass ; 
as I had been reading about the Palaeolithic Period, 
and saw at once that the bone was a real find 

I told him to show it to Bob Steel, which he did; 
and for that reason it is m the museum to-day. 

The idea of the bone not being genuine was a 
rumour started by that arch-humourist, Mr. X — 
Yours sincerely, E A Boss Jefferson 


A Single Electrode Arc. 

The accompanying photographs (Fig i) represent 
a somewhat extraordinary manifestation—a single 
electrode arc The discharge is produced by the 
application of alternating voltage of the order of 
5 kv. at frequencies higher than about 10,000,000 



(a) Copper 



(b) Molybdenum 


Fro. i, 

cycles to an electrode consisting of a short length of 
wire. It may occur spontaneously if the wire is 
sufficiently thin (o«i millimetre) , with a thicker 
electrode it must be started by touching the end of the 
wire with a glass rod, which ib then withdrawn. The 
discharge has the appearance of a flame or arc having 
one or more tongues up to 15 centimetres long and is 
coloured faintly by the electrode material. 
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If the arc is drawn from the end of the wire it forms 
a globule of molten metal from which it burns until 
the temperature of adjacent portions of the wire 
and/or the diameter of the globule indicate that it 
should move elsewhere. This movement has just 
taken place in the photograph (Fig. 1 (a), copper 
electrode) in which the molten globule can be seen 
In general the movement of the flame is controlled 
by the melting of the wire. Under the conditions of 
the experiment the arc consumed about half a 
kilowatt 

Presumably the production of the arc depends on 
the frequency being so high that ions of one sign are 
not wholly collected by the electrode during one 
half cycle, and that de-iomsation is small during the 
period when the potential is changing sign. 

N Ryland Davis. 

C, R. Burch. 

Research Laboratories, 

Metropolitan-Vickers Electrical Company, Ltd., 
Trafford Park, Manchester, January 23. 


The Herrings of the Eastern Part of the 
English Channel. 

During the great East Anglian hemng fishery 
which takes place during October, November, and 
part of December, almost all of the fish taken are 
either spawning or are m the condition which just 
precedes spawning 

It has been shown that the main areas in which 
eggs are deposited are near Smith's Knoll L V., near 
the Gabbard L.V , and also in the neighbourhood of 
the Sandettie L V , and, with the exception of the 
latter place, that the spawning fish are in the minority. 
This must mean, then, that there is some other area 
in which spawning takes place. 

In 1923 and 1924 an attempt was made to locate 
these hsh after their disappearance from the Southern 
Bight in December. Herrings were obtained from 
Brighton in the winter of 1923-4, and from Swanage 
in 1924-5, but, on examination, it was shown that they 
were of a very different type from those of the 
southern North Sea. These fish, according to the 
maturity observations, belonged to a shoal which 
spawned in December-January, but the nature of 
their annual growth as shown by their scales proved 
without doubt that they were not fish which had 
migrated from the North Sea 

In the paper recently published by the Ministry of 
Agriculture and Fisheries, I have pointed out that 
there are two groups of herrings in the southern 
North Sea, and these are classified according to their 
first year's growth as calculated from the first winter 
ring on their scales. One group was found to be 
approximately 8 cm. at the end of its first year, and 
the second 10 cm. This difference is probably due 
mainly to the difference in the time of year in which 
they were spawned. 

The fish from the English coast of the Channel were 
found to be approximately 12 cm. at the end of their 
first year, ana, age for age, were larger than those of 
the North Sea. The fact that these fish were found 
m two successive years along the southern English 
coast made it appear at first very doubtful that the 
remainder of the East Anglian herrings migrated into 
the Channel to complete the spawning. It was known 
that there was a fishery along the French coast during 
December and January, and also that after this pefioa 
it was possible with suitable gear to obtain larval 
herrings in the neighbourhood of Cap d'Antifer; So 
with this information an investigation was carried 
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out at Boulogne in January this year, with the view of 
establishing the identity of these herrings. 

Below I give an outline of the results obtained. 

Fish which were actually spawning, and also some 
which were newly spent, were obtained, and an 
examination of their scales was made. Here is the 
age composition of one of the samples of spawning 
Ash : 

Age (years) .. 345678910 

No. . . 20 64 17 32 8 — — 3: Total 144 

There are, it will be seen, two main groups, the four- 
year-olds and the six-year-olds. From the scales of 
the * 4 ' group I have calculated the length of the 
fish to the end of each year of their life, and the 
averages of l v / a , l s are found to be 8*55, 16 42, and 
20-88 cm respectively, which, according to the work 
already published, classes them as southern North 
Sea herrings 

The peak at 4 6 ' is of different composition Here, 
without calculation, it is possible to detect two 
different kinds of growth in the scales—the large 
Channel type of l v and the smaller southern North 
Sea type—so it is safe to say that while North Sea fish 
are found spawning along the French coast in winter, 
there are also Channel fish in the shoal which are 
spawning at the same time 

W C. Hodgson 

Fisheries Laboratory, 

Lowestoft, 

, February 2 

Domestic Heating. 

1 fully agree with Mr. Gheury de Bray in the letter 
on this subject in Nature of February *6 . open fires 
in a house are immeasurably preferable to electric or 
gas fires. 

For some time past I have studied not only the 
microscopic structure of coal, but also its vital effects, 
and I am absolutely convinced, and desire clearly 
to enunciate, that it - is sociologically most important 
as well as scientifically interesting that the valuable 
vital effects of a glowing coal fire should be realised 
A glowing coal fire gives out something subtle, yet 
intensely ‘ nourishing * to the system, ’ nourishing * 
in a way that vitamins and ultra-violet rays are 
4 nourishing.' Whatever this stimulating influence 
may be, it is either absent or very weak in radiation 
from anthracite stoves or gas and electric fires Hence, 
for health, a brightly glowing coal fire should be 
present in every nursery, and m the chief living-room 
in every house. 

Further than this, the curative powers of such a 
fire are great. An illustration may emphasise this. 
After a very severe illness, when I had been at death's 
door, and still suffered with a high temperature and 
intense weakness, I insisted, to the horrified amaze¬ 
ment of the hospital nursing sisters m charge of me, 
on being lifted from my bed and, protected by screens 
from draughts, lying naked before a specially prepared 
brightly glowing ooal fire for half an hour So rapid 
were the beneficial effects, that in fifteen or twenty 
minutes even the nurse in charge recognised them as 
indicated by the steadying and rate of the pulse, the 
temperature, and a marked improvement in the feel 
and appearance of the skin, to say nothing of the 
sense of returning health and increased vitality to 
which the patient alone could testify. The regular 
use of the coal fire in this way greatly contributed 
to my rapid recovery and returned vitality. When 
overtired or threatened with a cold in the head, when¬ 
ever possible, I use the satne measure, always with 
results. This is not due simply to the 
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airing of the skin (most valuable also in its way), as 
the effect does not result from stripping in a room 
equally warmed by plated hot pipes and electricity. 

At present, when so many homes are being built 
regardless of the value of the coal fire, or with im¬ 
properly constructed coal fires, it is important that 
the plain common-sense man and woman should not 
allow their common sense to be crushed out of them 
by pseudo-science which professes that the sub¬ 
stitutes offered by gas or electricity are equally 
effective The question of fires seems to me at 
present to be parallel to that of the * scientific ’ 
provision of substitutes like margarine for butter 
some years ago, when farm women and servants were 
laughed at by scientists for preferring real butter to 
marganne, and have since been proved by profounder 
scientists to be qmte right, butter containing vitamins 
absent in marganne 

What the 7 nourishing ' substance m a bnghtly 
glowing coal fire is, I do not yet know, but it will be 
found out some day. There are many extraordinarily 
interesting and subtle points about the composition 
of coal which are not yet fully investigated. For 
example, the vitrain bands in an ordinary banded 
bituminous house coal affect a photographic plate in 
the dark so as to imprint themselves as a clear image 
upon it (see Stopes, Phil . Trans Roy Soc , 1919, 
p 470) 

Our race is being weakened by innumerable inter¬ 
ferences with our natural physiological processes, and 
therefore, in the interests of the race, of the health 
and happiness of the individual, as well as in the 
name of science, may I emphasise the immense 
importance of not flouting the natural instinct of 
the British people to use bright coal fires 

Marie C. Stopes 


Givons Grove, 
Leatherhead, Surrey, 
February 15 


Conservation of Momentum and the Doppler 
Principle. 

Since on the relativity theory mass and energy 
are related by the equation Me* - W, the different 
energy states of an atom may be thought of as being 
different mass states of the atom. For example, on 
the quantum theory when an atom changes from an 
energy state W 9 to an energy state IV Qt a quantum 
hv is radiated such that hv~W p - \V q {W p being 
supposed greater than W^j, and hence hv may be 
supposed to be produced by a loss of mass in the 
atom as a whole. We shall therefore consider an 
atom to have a mass M P before the emission of a 
quantum hv and a mass M 9 after the emission. 
Each of these masses consists of the rest masses of 
the various parts of the atom together with the 
mass due to the kinetic and potential energies of 
the various parts. Further, although parts of the 
atom may be moving relatively to each other, we 
shall suppose that M p and M t are the rest masses of 
the atom as a whole in the two states 

Let us now consider the case where an atom of 
rest mass M p is travelling in the direction 9 with 
respect to the OX axis with velocity p p c. At a 
certain instant of time the mass M p changes to 
mass M, and a quantum hv is emitted in the OX 
direction, the atom of rest mass M q then moving 
with a velocity in the direction <j>. The principle 
of conservation of energy requires 
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while the principle of conservation of momentum 

requires 

M v p v c cos 0 hv M COb $ 

Vi - /»,* c ' Vi - P 1 . 

• < 2 ) 

and 

• ( 3 ) 

sin t> sin <t> 

v'i • ?V V1 - fV 

Solving 

for h» we find 



(AV-TW.V Vi-V 

2 M v * 1 — ftp COS O' ’ 

• ( 4 ) 


Now, if p v c, the velocity of the atom before the 
emission of the quantum, is zero, then the quantum 
emitted is hv 0 , where 

Ar.* . . (5) 

so that equation (4) may be written 

* = /(i - /*„ cos 0) . . (6) 

If P, is small, then writing fi v ~v/c we have 

v = v 0 x cj{c - v cos 0), . . (7) 

the formula for the Doppler principle. It seems 
therefore that the Doppler principle may be deduced 
without recourse to a wave theory 

If jS^o, we may solve for the velocity of recoil 
p 9 c and find 

p,c - c(M p * - M„ a )/(AV + M\) 

-2M> 0 /(M p 2 + M f V (8) 
For light of about 4000 A U. emitted by tluf hydrogen 
atom: 

I 8 9 c 100 cm./sec , while (M v - M q ) ~ 5 x 10"" gm. 

G E. MJJauncey. 

Washington University", 

St. Louis, U.S.A., 

January 22. 


An Australian Fossil Jelly fish. 

Quite recently a remarkable discovery of a fossil 
jelly-fish has been made in the fine-grained blue mud¬ 
stone of the lower part of the Silurian at Brunswick, 
Victoria. It was m the same locality, but at a higher 
horizon, that another unique discovery was made 
about twenty-four years ago, of an exquisitely pre¬ 
served crinoid, Helicocrinus plutnosus , of which the 
entire organism was found, including the coiled distal 
end of the column 

The present fossil occurrence is unique for Australia, 
so far as I am aware, and the only other related form 
is a Discophyllum (D. peltatum) figured and described 
by James Hall in 1847, from the Hudson River Senes, 
below Troy, New York. 

It is especially noteworthy that our basal Mel¬ 
bournian stage of the Silunan comes, in point of 
geological time, immediately after the American 
sediments, so that these two widely separated occur¬ 
rences practically agree both in morphological affinity 
and in age 

The Victorian Silunan jelly-fish is shown in strong 
relief on the two halves of a slab. The umbrella 
is radiately ribbed and concentrically fnlled. The 
genital pockets are distinct and there is a zone of 
comparatively short tentacles more or less clearly 
marked 

Notwithstanding the paucity of definitely preserved 
skeletons of invertebrates, such as mollusca and 
arthropods, in the Victorian mudstone, very much* 
ongmal structure has been retained m fossils that 
would not, in the ordinary way, be regarded as good 
museum specimens. From similar fine-grained mud¬ 
stones in Victoria, the soft gill-plumes of the Serpula- 
hke Trachyderma have already been described, in 
which even the eyes are still visible as carbonised 
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spots. There is little doubt that a careful and pro* 
longed search amongst these supposed unfosailiferous 
mudstones would result in many thrilling discoveries, 
and it is fortunate that the above fossil fell into the 
hands of so careful a collector as its discoverer, 
Mr R. Evans. Fredk. Chapman, 

National Museum, Melbourne, 

January 12 


Measurement of Radiation Intensities by 
Photographic Methods. 

Dr. Houstoun, referring in Nature of January 30, 
p 1 <59, to Dr Toy’s note on the above, deprecates 
the use of ‘neutral’ absorbing screens, and re¬ 
commends that the intensity of a beam of radiation 
be reduced by increasing the distance between source 
and screen and applying the inverse-square law. In 
view of the simplicity of action and ease of calibra¬ 
tion of neutral screens or wedges, it is surprising that 
at this stage in the development of photometry, a 
method possessing so many disadvantages as that 
suggested by Dr Houstoun should be seriously con¬ 
sidered If large variations in the intensity of radia¬ 
tion are required, say of the order of 2000 to 1, any 
instrument depending on the direct application of the 
inverse-square law must necessarily be extremely 
cumbrous Further, the effect of reflected radiation 
from adjacent surfaces is difficult to eliminate, and 
the necessary correction for the absorption of the 
intervening medium detracts from the apparent sim¬ 
plicity of the method 

The ' neutral ’ wedge, on the other hand, provides 
an accurate and compact means of altering the 
radiation intensity throughout a very wide range. 
Wedges can be obtained which are practically neutral 
over a large portion of the visible spectrum Even 
if the absorption varies with wave-length, as it does, 
for example, in the ultra-violet, the wedge is easily 
calibrated in its actual position m the apparatus, so 
that its lack of neutrality is not really detrimental to 
its use. -Again, the wedge produces a continuous 
change of intensity, whereas any method depending 
upon the inverse-square law can in practice only 
change the intensity by finite amounts. Optical 
wedges have been used here in many different types 
of researches and have proved both convenient and 
accurate. 1 . O. Griffith, 

Clarendon Laboratory, 

Oxford. 


What is a Beam of Light ? 

Prof. Gilbert Lewis’s views (Nature, February 
13, p. 236) stretch far, but will he, or any one etee, 
begin at the first stage ? 

As any group of incandescent atoms must be at 
every variety of phase of distance, why does any 
beam of light behave as if it all started from an 
identic single phase ? How can interference appear 
if two streams of waves moving at every phase 
interact? There cannot be lamination of space at 
a wave-length apart, as wave-lengths are varied, and 
incandescence is the same m all directions. 

Another difficulty ; in a bundle of waves vihri^hg 
in all azimuths, how does polarisation separate tM 
whole light into two parts vibrating at right angles ? 
A selective action might only transmit waves neatly 
in the same plane, but polarising appears to take all 
light up to 45 0 from its plane, Is every separate 
vibration, or quantum, or corpuscle split into two 
components ? v 

To the outer layman it looks as if the deaaptfqr 
of these fundamental questions would be a nseml 
preliminary to further theories. 
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The Species Problem and Evolution. 

By 0 . W. Richards and G. C. Robson. 


I. 

HE object of these articles is to describe and 
discuss some of the chief attributes of closely 
allied species in so far as they may cast some light on 
the process of evolution. The method by which the 
latter has been brought about is still a matter for 
discussion, and one of the chief lines of inquiry to 
which great importance is attached to-day is the 
intensive study of the early stages of specific divergence. 
Darwin and the biologists of last century did not, 
of course, neglect this question; but within the last 
twenty-five years much has been discovered concerning 
animal ecology, genetics, and the intensive study of 
distribution, so that a review of the evolutionary 
position from these points of view may be of service 
The problem will be here discussed principally from the 
zoological point of view ; but some attempt will be 
made to indicate to what extent the method of evolu¬ 
tion in plants is likely to differ from that in animals. 

In the course of this discussion it will be seen 
that no absolute criterion of species can be given 
Such distinctions have been sought in structural 
differences or in some special type of sterility. With 
regard to the latter criterion, stenlity between many 
forms is well known, but it is uncertain whether there 
is a special type which can be called specific. Structural 
discontinuity has been supposed to be a good criterion 
of species; but the number of characters in which such 
discontinuity may occur and the degree of discontinuity 
itself are variable. 

In any genus, when the taxonomically described 
species are compared one with another, it is found that 
the latter differ in a variable number of structural 
characters and that no fixed amount can be proposed 
by which they must differ in order to be called species 
rather than varieties. Structural discontinuity between 
such species is sometimes very evident within the limits 
of a single area; but it frequently becomes much less 
marked when a complete range of such forms is in¬ 
vestigated. In the majority of cases specific distinction 
is based on the examination of a few characters only 
which are selected for convenience, and, as a result, 
the actual amount of difference between species is often 
doubtful in a particular case. However, in spite of 
the lack of an absolute criterion, the majority of forms 
recognised as species by taxonomists represent within 
broad limits a certain grade of divergence in struc¬ 
ture and habit, and are frequently sterile, when 
crossed. 

Some paleontologists have shown that certain forms 
occurring in successive strata are continuously con¬ 
nected by * intermediates/ and have thought that the 
species concept, as it is employed by zoologists, is 
inapplicable to series of forms in which only the lineage 
of single characters can be traced. In the first case 
our knowledge of the relationship of different specimens 
must be confused by the effects of the environmental 
conditions which they have experienced; while the 
second phenomenon has not been shown to be widely 
spread, and in many groups species may remain well 
defined over long periods of time. 
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Specific Characters. 

Specific differentiation may show itself in several 
ways, namely, in (i) structure,^) physiological activities, 
(3) reproduction, (4) habitat-preference, (5) food, (6) 
special types of behaviour. When species differ in 
habits or structure it is probable that they differ 
physiologically as well, though it is difficult to show a 
correlation between such differences and any particular 
physiological process. The result is, therefore, that 
in practice species are distinguished by differences in 
their habits and structure because it is not yet possible 
to do so by reference to their more fundamental 
properties. The term physiological difference is here 
used in the narrow sense of difference in metabolism. 

1. Structure. —Constant structural differences 
between species occur in all organisms from the simplest 
to the most complex with the exception of the Bacteria, 
in which, according to the present view, the physiological 
differences are those which can be best employed for the 
recognition of species. In the Spirochaeta structural 
and physiological characters seem to be of equal import¬ 
ance A comparison between the species or races of 
Bacteria and those of higher organisms is of doubtful 
value because of the more rapid multiplication of the 
former In the higher plants, structural characters 
may show a remarkable amount of plasticity , among 
animals, some, such as the corals and particular genera 
of other groups, are equally plastic. Not enough is yet 
known to enable us to say whether the degree of 
plasticity is a real difference between animals and 
plants If such a difference exists it is more likely to 
occur between motile and sessile organisms 

When closely allied species in vanous phyla are 
examined, it seems to result on the whole that no 
particular organ or system is especially differentiated. 
The differences that occur usually consist of slight 
divergencies in size, proportion, and colour and in the 
number of individual parts, such as the cusps of teeth 
or ' ornamental ’ bosses and lines on shells. On the 
other hand, in certain groups there is no doubt that 
secondary sexual characters stand out as being affected, 
though in some these are scarcely differentiated at all, 
for example in the Polychaeta, the Lamellibranchia, 
and some Prosobranchiate gastropods. 

Of those forms which show such differences, some 
exhibit them in the organs connected with copulation, 
for example many of the Platyhelmia, a large pro¬ 
portion of the Arthropoda, Pulmonate gastropods, and 
many groups of mammals; while in birds other 
secondary sexual characters are affected. No other 
generalisation as to the structural characters which 
distinguish closely allied forms can be made ; but the 
following points are worthy of attention. Species often 
differ in the frequency with which certain characters 
occur together; thus the common limpet (Patella 
vulgata) differs from the “ flither ” or low-water limpet 
(Patella athletica), with which it has many features in 
common, in that it possesses more frequently a broad 
shell ^nd a grey foot, while the flither Usually has a 
narrow khell and an orange-yellow foot. Many allied 
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Jorms differ in total body size, though if their sizes were 
plotted graphically the frequency curves would overlap 
considerably. 

It has been pointed out frequently that allied species 
tend to throw parallel variations ; but it is equally true 
that one of two closely allied forms may be distin¬ 
guished by its ability to throw some particular variant, 
for example, the fly Dorntphora abdomtnahs always has 
two antcro-dorsal bristles on the hind tibia, while D , 
fiorea may have two or three (Lundbeck, 1922). 
Furthermore, species may be polymorphic in one part 
of their range and not in another, so that their races 
may differ in the ability to produce certain variants 

Colour differences between species are often held to 
be of great importance, but many cases are known in 
which such differences do not obtain, and it is uncertain 
whether colour is markedly affected at the onset of 
divergence. Some colour differences, for example 
melanism, constitute special problems which cannot 
readily be explained. 

2. Physiological Differences —Differences be¬ 
tween species of the same genus have been reported in 
many activities and properties which we define as 
physiological and biochemical; for example, in actual 
metabolic processes and their products (including 
special secretions such as venoms), in the fertilisation 
reaction, and in the behaviour of grafts. In a wide 
sense physiological distinction is ultimately implied in 
all differences of structure and habit. If we consider 
measurable differences in metabolism only, it is very 
difficult to say whether a physiological differentiation 
parallel to that of structure is at all universal The 
study of such processes is usually limited to different 
genera, and the differences between species are not 
often considered Furthermore, when species of the 
same genus are examined, no allowance is made for 
individual idiosyncrasy, sexual and seasonal difference, 
and other factors important from the taxonomic point 
of view. There remains, however, some evidence 
which suggests that taxonomic species may be as 
clearly differentiated m their metabolic activities and 
products as in their structure; for example, in carbon 
dioxide output, certain properties of haemoglobin, 
amount of blood-sugar, starches of plants, and the 
precipitin reaction of vertebrate blood. The data on 
most of these points, however, require investigation 
from the taxonomic point of view, and there is further¬ 
more a real need for the study of the physiological 
differentia of closely allied species. 

3. Reproduction. —The phenomena to be con¬ 
sidered here include (a) breeding season, (b) mating 
habits, (c) coitus, (d) sterility, and may be considered 
in two ways, first as enteria of species and secondly 
as means of isolation. The latter will be more fully 
considered in a later section. 

(a) Breeding Season .—In those parts of the world where 
there is marked seasonal change in physical conditions, 
the breeding period of animals and plants is more or less 
determined by such change, but within the somewhat 
wide limits of the general breeding period allied species 
may breed at different times. These differences may 
be absolute so that such forms cannot interbreed, or 
the two breeding seasons may have a larger or smaller 
amount of overlap. Some species, however, breed 
throughout the year even in temperate regions, while 
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some allied forms breed at the same time of the year. 
We do not think there is at present enough evidence 
to determine whether differences in the breeding season 
are frequent in closely allied Species. 

(b) Mating Habits .—There are two main divisions of 
this subject—differences in mating-place and differences 
in mating-behaviour. Neither of these exist in many 
animals (e.g. sessile forms), and in others there is no 
definite mating-place as distinct from the general 
habitat. 

Mattng-Place —In many cases physical conditions, 
such as light and temperature, control mating to a 
considerable extent, and it is quite possible that allied 
species may be isolated by definite requirements. Very 
little exact evidence, however, is available on this point. 
Many species choose particular mating-places which 
may or may not coincide with the nesting site. Thus 
Kemp (1915) records that while in Palcemon malcohnsi 
the male probably fertilises the female in fresh water 
outside the Chilka lake, mP. rudis the male accompanies 
the female into the lake. Both these species perform 
their migration when the lake is full of fresh water, 
while a third species, P lamarret } migrates into it in 
the brackish season Comparable cases occur in fishes 
and birds. When the choice of mating-place involves 
migration the latter may take place from one particular 
area to another, so that allied forms are separated 
throughout the year ; or it may take place from an area 
in which many species live together to a special area. 
In particular cases this choice of breeding-area may lead 
to isolation ; though how often this results is uncertain. 

Mating-Behaviour —The complex behaviour that 
often occurs in this connexion may be divided into 
(1) expressions of excitement, (2) incitement and 
suggestion, and (3) various types of preliminary mani¬ 
pulation of the female. The second may include either 
specially developed ceremonies, for example the display 
by spiders of a special coloured patch, or the abortive 
use of behaviour included in (3) ; for example, in many 
insects the male will jump on the female’s back long 
before coitus Instances of specific differentiation may 
be found in all these types, but it is possible that it may 
be more marked in the second. When differences occur 
they are often as diagnostic as structural characters. 

(c) Copulation ,—The mechanics of coitus involve a 
complicated adjustment of the musculature and skeletal 
parts. Differentiation of the latter may be very fre¬ 
quent in intromittent and receptor organs and in parts 
developed for clasping. Connected perhaps with 
structural differences are differences in posture and the 
duration of coitus. 

(d) Sterility .—The sterility which occurs when two 
species are crossed has often been supposed to be a 
special characteristic of such crosses. The incidence 
of sterility is, however, capricious, and no absolute 
correlation between it and structural diveigence can 
be shown. There is, therefore, a danger of arguing in 
a circle as to the relationship of species, according as 
one or the other criterion is used. At present it is only 
the structural criterion which can be employed satis¬ 
factorily ; for by this method the degree of sterility 
and other phenomena difficult of interpretation can be 
referred to a standard more easily fixed. 

The capricious incidence of sterility was knowfc to 
such an early worker as Kolreuter, and was further 
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emphasised by Darwin and later workers. While 
sterility is well substantiated among species-crosses in 
general, the evidence is at present insufficient to decide 
whether closely allied forms are usually sterile. Various 
forms (for example, species of Drosophila and Poeci- 
lopsis), which must be regarded as very closely allied, 
show a high degree of sterility when crossed. On the 
other hand, fertility of varying degree may occur 
between structurally distinct forms which have even 
been placed in different genera, eg, the mallard and 
pintail (Philipps 1915); Xiphopkorus strtgatus and 
Platypoecilius maadatus (Gerscheler 1914) In the 
Teleost crosses made by Newman (1916) one effected 
between different orders was as successful as that 
between species of the same genus. Thus it is evident 
that sterility does not necessarily precede structural 
divergence and is probably produced in many cases as 
the sequel to a certain degree of general differentiation 
This view is substantiated by the occurrence of many 
degrees of sterility, of which the following are some 
examples *— , 

1 Absolute sterility (Poectiopsis Isabella and 
lapponana , Harrison.) 

2. F 1 produced but with disturbed sex ratio, low 

vitality, or other abnormality. (Lymantria, 
Goldschmidt ; certain Bistonin®, Harrison.) 

3. F 1 normal but sterile. (Mule.) 

4. F 2 produced but weak. ( Drepana cwvatula and 

falcatarta, Standfuss.) 

5. F* healthy. (Antirrhinum, Baur, Bistonime, 

Harrison.) 

Between most of the categories no definite distinction 
can be drawn; as, for example, two forms can only 
logically be called absolutely sterile if the sperm is 
unable to enter the egg, yet in practice they will he 
called sterile if the embryos are produced but die in 
early stages If the embryos live a little longer they 
will be regarded as a sickly F 1 In addition to the 
categories listed above, it is sometimes found that the 
result of a cross between species depends on which of 
them provides the male and which the female 

In discussing sterility there is a danger of identifying 
phenomena which are only apparently similar (cf 
Bateson 1912) and also of confusing sterility produced by 
unnatural condition with that due to genetic incom¬ 
patibility, It is sometimes found that crosses at first 
unsuccessful are, under different conditions, quite fertile, 

4. Habitat-Preference —In plants the habitat 
depends mainly on the physical and chemical factors 
of the environment, but in many animals an active 
search for more or less diverse foods determines the 
exact habitat almost as much as the other factors 
Thus two species occurring in one plant habitat, but 
seeking diverse foods, may be exposed to very different 
conditions of competition and experience a certain 
measure of isolation. 

Closely allied species of animals and plants may be 
found in different geographical areas or in habitats 
differentiated within the same area, and, so far as 
animals at least are concerned, our knowledge of their 
distribution is largely founded on the former. The 
importance of such geographical isolation is, however, 
uncertain unless at the same time the actual habits and 
mode of life are known. No two habitats in different 
countries perhaps can be identical, at any rate in the 
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conditions of competition; yet conditions may be 
sufficiently similar for the amount of divergence 
attributable to them to be unimportant. 

The occurrence amongst the majority of animals of 
specific differences in habitat between close allies is not 
easy to show at present The geographical range of 
speues may be known, but even in the commonest 
forms the number of plant-habitats, for example, in < 
which they occur may be very uncertain. Amongst 
the forms of which the distribution is satisfactorily 
known, some species occur in the same habitat as their 
close allies, and some occur in separate ones. The 
common view that allied species always occur in 
separate habitats is by no means true. In many 
mammals the separation seems to be fairly complete, 
but this is not the case in some insects and Mollusca. 
When a species occurs in a particular habitat, it is often 
not restricted to it by a general adaptation but by a 
reaction to a particular factor. A habitat is usually 
defined by many factors, and the occurrence of a 
species in a particular habitat may be determined by 
different factors in different parts of its range .Struc¬ 
tural modifications shown to be adapted to particular 
habitats or modes of life seem to be more characteristic 
of genera or groups of higher rank than of species. 
Thus, when allied speues do occur m different habitats, 
it may not be because of any simple difference in them 
which could be the result of a single variation 

5. Differences in Food. --When animals live on 
organic debris or on food in solution, it is obviously 
impossible to say whether there is any difference of diet 
between species When the feeding habits are more 
specialised, the food eaten by any species may consist 
of the members of a single species or genus, or of a 
larger range of forms. Differences m diet are not easily 
detected unless the range of foods is small, for when 
the diet is more varied a difference between allied 
species may relate only to a few components of the diet. 
In the latter case, the food-habits are rarely known well 
enough to differentiate species. Among insects there 
are many closely allied vegetarian forms which can be 
distinguished by the food-plant, though it is probable 
that such cases are not frequent in the rest of the animal 
kingdom. With a few exceptions, there is very little 
satisfactory evidence as to differences between closely 
allied species m this respect When parasites are 
limited to specific hosts their distribution is probably 
determined by many factors besides food 

6. Miscellaneous Differences —Many differences 
in habit between species will be recalled winch are not 
considered in the previous discussion The following 
are a few well-authenticated examples in closely allied 
forms. In the moths of the genus Nepticula, the larvae 
of which are leaf-miners, the species are sometimes 
distinguished by the shape of the mine and sometimes 
by the way in which the larvae dispose of their dung 
(Tutt 1899). G. T. Lyle (1925) records differences 
in closely allied species of Apanteles in the method of 
making cocoons. Closely allied forms of birds may 
differ m the degree of their timidity towards man (for 
example, the British and Continental robins) and in 
their alarm notes (meadow and tree pipits). Such 

' cases show that habits just as structure are liable to 
differ specifically. 

{To be continued .) 
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*TpItE range and variety of the problems connected 
A with the provision of safe and suitable buildings 
and structures have recently been brought to the 
attention of the British public in many ways, notably 
by a lack of housing accommodation, the insecurity of 
Waterloo Bridge, and the dangerous state of St. Paul’s 



fir. i — Stresti distribution and linee. of principal stress at the bane of a wall 

Cathedral. During the post-War period, the provision 
of new materials and improved methods of construc¬ 
tion have also engaged the attention of eminent archi¬ 
tects, engineers, and firms of constructors Commercial 
buildings are in the main proceeding apace, where 
great capital interests are involved, as in Regent Street, 
London, or where private munificence is supplying the 
urgent needs of hospitals and educational institutions 
New technical problems are in consequence arising, and 
will no doubt continue to present themselves under a 
condition of affairs in which methods of construction 
arc rapidly changing and new materials are being 
pressed into service. 

Some elementary problems of this kind presented 
themselves recently during the partial completion of 
the engineering wing of University College, London, 
upon foundations built thirty years ago. These diffi¬ 
culties were dealt with successfully as they arose, but 
the absence of definite data in existing literature led 
to an experimental investigation on transparent models, 1 
in which stress is measured by the temporary double 
refraction produced by load. One of these primary 
problems is the stress at the junction of a main wall 
with an enlarged base spread out in the usual fashion 
shown by Fig. i, a, to afford a safe load on the earth 
below it. 

It is at once apparent that, at the first sudden 
enlargement in such a wall, the stress at the angles 
must be extremely great, as experiments show, but 
for experimental purposes it is necessary to avoid an 
excessive concentration of stress at such places in 
order to measure the distribution. All such angles 
were, therefore, completed by a small circular arc in 
this case of radius i/24, where b is the breadth of the 


Stresses in Buildings, 

By Prof, E. G. Coker, F.R. 5 . 

wall. With this modified arrangement, it was found 
that the stress at the horizontal cross section due to a 
mean vertical stress p m rose to approximately 3*5 p m 
at the junction with the wall, but is even greater at a 
point on the circular fillet just below this where it 
rose to 3 04 p m (Fig, 1, b). The general vertical dis¬ 
tribution p over this cross section is also 
accompanied by a variable cross stress q as 
indicated, while at C f well below the 
change of section, the tendency of the - 
stress is to concentrate towards the centre, 
as my colleague, Prof. Filon, had already 
shown, mathematically, must be the case. 
It will also be noted from Fig. i, a, that 
in the wall the tendency is exactly opposite. 
Monolithic walls are not usually constructed 
with stepped footings, but are connected to 
the base by sloping sides such as may be 
obtained when the projecting angles, Fig. i,a, 
are removed, as in Fig 1, c . This is found 
to result in a diminution of the maximum 
stress at the face of the wall to 2-79 p m . 

Another problem of frequent occurrence 
is the stress effect due to a line of window 
openings, and represented here by two 
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rectangular openings with rounded angles, Fig. 2, 
in a wall of limited width, such as might occur with 
some modifications and many more windows in 
a monolithic concrete wall of a buildmg. The stress 
distribution here shows that at the cross section AB f 
the central part of the wall is under practically uniform 
stress, while the side walls are under nearly uniformly 
varying stress with maximum values at the window 



Fig, a.— Stress* distribution and lines of principal strain due to 
window openings 


openings, accompanied by great local concentrations 
01 stress at the rounded angles, and variable' tension 
along the upper and lower’ boundaries of the "window 
openings. This latter stress is unsuitable tor masonry, 
brickwork, or concrete to bear, unless reinforced fay 
steel, or, as in a high building, dealt with by a Steel 
framework, which transmits the main load to. the 
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foundations, leaving the mils a mere protecting cover 
of no structural importance. 

Structural weakness in a building may also be 
produced by an excess of material placed there from 
purely artistic considerations, and a good example of 



Fig 5 — Stres* effect of a cornice 


this is an ornamental cornice, Fig. 3, such as may be 
found in, say, a Gothic cathedral structure. The effect 
of the projecting part is to cause a considerable change 
in the vertical directions of the lines of stress, as Fig. 3 
indicates. Such lines are also found in the free pro¬ 


jecting part and direct attention to the stress there. 
An examination of the stress across the horizontal 
joints shows that there is a great local increase of load 
at the face of the wall, which in this case causes an 
increase of stress of about 75 per cent, of the mean 
stress at this face, and is also approximately the same 
at the outermost point of the lower joint. It may 
happen, therefore, due to sinking of the foundations 
at one place, that a good deal of extra load may be 
thrown on another part of a wall, and the extra stress 
on a cornice may then rise to so great a value that the 
material at the face is crushed locally and cracks 
develop, which ultimately lead to the cornice falling 
down, as occasionally happens. The reason for this 
concentration of stress is not difficult to understand, 
if it is remembered that, in a simple rectangular block 
of masonry with plane joints and without projections, 
the compression stress is uniformly distributed, and 
the two horizontal faces approach one another by a 
small definite amount. 

The effect of a projection such as a cornice is to 
resist alterations of the form of the block, more espe¬ 
cially in its own neighbourhood, and m consequence 
the plane surfaces of the joints deform into slightly 
curved surfaces resulting in a higher stress develop¬ 
ing at the ends and more especially at the face of 
the wall. 

This example is one of many instances in construc¬ 
tion where an addition of material causes increased 
stress, which must be taken into account where archi¬ 
tectural or other requirements compel the use of excess 
of material in disadvantageous positions. Experiment 
in this case shows that some slight improvement in 
stress conditions is obtained when the cornice is itself 
of much less depth than the masonry block. 


Obituary. 


Prof. A. Perot 

nHHE death of Prof. Alfred Perot on November 28,1925, 
1 was a serious loss to French science. Perot was 
bom at Nancy in 1863, and after completing his studies 
at the ficole Polytechnique at Paris, returned m 1884 
to the University of his native town, where he under¬ 
took research upon the density of saturated vapours, 
obtaining experimental confirmation of the thermo¬ 
dynamic formulae. In 1884 he commenced teaching 
at the University of Marseilles, where he also undertook 
investigations on the properties of dielectrics, and on 
Hertzian waves, and ultimately became associated with 
Charles Fabry in a series of researches on optical inter¬ 
ference, particularly between plane parallel semi-silvered 
surfaces. The methods developed by Perot and Fabry 
have formed the basis for the precise determination of 
the values of the reference lines in the international 
system of wave-lengths now universally employed 
In i£Oi Perot was entrusted with the task of 
organising a “ Laboratoire d’Essais ” in connexion with 
the Conservatoire des Arts et Metiers. While engaged 
on this task he continued his association with Fabry, 
and with the further collaboration of the late Dr. R. 
Benqit, then director of the Bureau International des 
Poids et Mesures, carried out by new methods a funda¬ 
mental determination of the value of the metre in 
terms of the wave-length of the cadium red line, the 
result 06 Which confirmed with truly remarkable pre- 
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cision the earlier determination of Michelson and Benoit. 
This determination remains the recognised standard of 
departure for wave-length values to the present time. 

In 1908 Perot left the Laboratoire d’Essais to become 
professor at the Ecole Polytechnique, and physical 
astronomer of the Observatory of Meudon, resuming 
his spectroscopic studies, particularly with respect to 
very small displacements of lines in the solar spectrum 
due to various causes. He continued to occupy himself 
with questions of measures and units, and succeeded 
M. B. Vioile as president of the Commission de Mdtro- 
logie Usuelle, in connexion with the French weights 
and measures service. He also took an active part, 
as president of the Special Commission de Refonte des 
Ragles, in the preparation of the new French law on 
the subject (1923) whereby the definitions of the 
metric system were extended and amplified (for 
example, by the introduction of a system of units 
based on the metre, tonne and second fM] [T] [S]), 
with the view of increasing their applicability to the 
ordinary transactions of commerce and industry. 

Perot was not only a sound theoretician and skilled 
experimenter, but also an excellent mechanic, who was 
well able to construct with his own hands the very 
delicate apparatus used in some of his investigations. 
During the War his time was mainly devoted to 
confidential researches connected therewith. 

J, E. S. 
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Prof. H. Kamerlingh Onnes, For. Mem. R.S. 

Prof* Heuce Kamerlingh Onnes, whose death on 
February 21 will be widely regretted, was born on 
September 21, 1853, in Groningen. As a youth he 
attended a school zn that town, of which J. M. Van 
Bemmelen, who later became professor at Leyden, 
and whose name will always be remembered in 
connexion with colloid chemistry, was principal 

In 1870 Onnes became a student at the University 
of Groningen, and from 1871 until 1873 he worked under 
Bunsen and Kirchhoff at Heidelberg. He remained 
in Groningen until 1878. His doctoral dissertation was 
entitled u New Considerations on the Axial Changes of 
the Earth/' and was marked by the combination of 
theory and accurate ex¬ 
periment which is charac¬ 
teristic of all his later 
works In 1881 he be¬ 
came influenced by the 
theories of Van der Waals 
and wrote an important 
paper in which he de¬ 
duced the law of corre¬ 
sponding states from con¬ 
siderations of statistical 
mechanics 

In the following year 
Onnes became professor at 
Leyden. In his inaugural 
address he insisted that 
the laws of physics could 
be determined by accurate 
experiment alone. His 
motto “ From measure¬ 
ment to knowledge M was 
then stated for the first 
time, and his remarks 
upon the necessity of the 
then recently designed 
pumps of Cailletet and 
Pictet for the attainment 
of low temperatures were 
almost prophetic. It was 
about this time that Onnes 
planned his cryogenic pro¬ 
gramme, which has since 
made his name famous 
throughout the world. In 1894 he published his 
first paper on the design and equipment of the Leyden 
laboratories, and in his inaugural address in 1894 he 
laid down the importance of accurate measurements 
at very low temperatures, 

The formation of the cryogenic laboratory at Leyden 
was only made possible by the extraordinary energy 
and tenacity, combined with organising talents of a 
very high degree, which Onnes brought to bear on this 
subject As a preliminary it was necessary for him 
to train mechanics and glass-blowers, and as a result 
of many years of patient work he obtained an organisa¬ 
tion which is still unique In 1904 Onnes was able to 
control large supplies of liquid air. By 1906 he had 
developed the technique of the liquefaction of hydrogen 
on a large scale. In 1908 he attained the triumph of 
his career by liquefying helium This feat, taking into 
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consideration the limited supplies of helium and the 
difficulty in obtaining it in those days, was little short 
of superhuman. 

The amount of careful organisation and planning 
necessary before the experiments were started can only 
be appreciated by those who have seen the laboratory 
in action. It is worthy of record that the whole staff 
was so tired out by their exertions that they could not 
see the helium even after it was liquefied. The 
presence of the liquid was pointed out to them by 
Prof. F. A. H. Schreinermakers, who was in the 
laboratory at the time. 

The boiling-point of helium enabled Onnes to reach 
a temperature only 4-22° above absolute zero. By 
reducing the pressure he was finally enabled to arrive 

at a temperature of 0-9° 
absolute. The writer had 
the privilege of seeing 
Onnes attempt to solidify 
helium. A battery of 
fifteen large Langmuir 
pumps were put into con¬ 
nexion with a supply of 
liquid helium whereby the 
pressure was reduced to 
about 0-2 mm. ; in spite 
of this, however, the 
helium did not solidify. 

The ability to control 
really low temperatures 
enabled Onnes to make the 
astonishing discovery of 
supra - conductivity. It 
had always been assumed 
that the conductivity of a 
metal would run out to 
nil at the absolute zero. 
Onnes discovered that 
quite a number of sub¬ 
stances showed a sharp 
discontinuity in their con¬ 
ductivity curves at a 
temperature of about 4 0 
or 5 0 absolute Typical 
examples are lead and 
cadmium He passed 
a current of 1000 
am./sq,mm. through a 
conductor under these conditions without being able 
to detect the slightest change of E.M.F. 

Onnes’s work is well summarised in the volume pre¬ 
sented to him on the occasion of the fortieth anniversary 
of his holding the chair at the University of Leyden. 
Most of his work was published in the Proceedings of 
the Physical Laboratory of Leyden , and it is due to the 
comparative inaccessibility of this publication that 
Onnes’s work is not so widely known as it should be. 

It is impossible, within the limits of a brief notice, 
to give more than an idea of the scope and range of his 
activities. The division of the above-mentioned work 
into thermodynamic, magnetic, optical, magneto¬ 
optical, radioactive and electric sub-sections, in each 
of which he published numerous papers, is an indica¬ 
tion of the magnitude of his work, 1 

In later life Onnes received the fullest recognition 
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of his great talents. His own country awarded him a 
Commandership in the Order of the Lion of the Nether¬ 
lands. Similar decorations were conferred upon him 
by the Governments of Poland and Norway. In 1913 
he received a Nobel Prize for physics. He was an 
honorary member of practically every learned society 
in the world. Onnes was awarded the Rumford 
medal of the Royal Society in 1912 and was elected 
a foreign member of the Society in 1916 

Turning to his personal side, it is impossible to speak 
of him without emotion Onnes was one of the most 
genial, kind-hearted, and accessible men who ever lived. 
He made unremitting efforts towards the feeding of 
children in the destitute areas of Europe in the years 
immediately following the War. To young men, he 
was an inspiration The writer will always remember, 
with gratitude, his extraordinary kindness and hos¬ 
pitality. He practically kept * open house.’ 

Onnes’s scientific memory is imperishable, and his 
personality will never be forgotten by%ny one who had 
the privilege of knowing him. 

F. A. Freeth. 

Prof F Y. Edgeworth. 

By the death of Prof Francis Ysidro Edgeworth, 
fellow of All Souls College and emeritus professor of 
political economy at Oxford, on February 13, at eighty- 
one years of age, economists and statisticians alike have 
suffered a heavy loss Bom at Edgeworthstown, 
Ireland, in 1845, he was educated at Trinity College, 
Dublin, and Balliol College, Oxford, and was called to 
the Bar in 1877, Always a man of the widest interests— 
classic, mathematician, and philosopher—he was some 
time in finding his matter. Ethics and logic first gave 
scope to his abilities, but with his appointment as Tooke 
professor of political economy at King’s College, London, 
in 1890, and his migration to Oxford as Drummond 
professor in 1891, the trend of his life’s work was fixed. 

On the foundation of the Royal Economic Society in 
1890, Edgeworth became editorof its organ,the Economic 
Journal , and but for one short interval remained co¬ 
editor until his death. His early volume, “ Mathe¬ 
matical Psychics ” (Kegan Paul, 1881), dealing with 
the application of mathematical methods to economics, 
is in many ways very characteristic, not only in sub¬ 
ject but also in style ; in the fact that nearly half the 
small volume consists of appendices, as many of his later 
papers bristle with footnotes, and in the adornment of 
the text by quotations irom the Greek. Olympian Zeus, 
Here, and Athena are but rare visitors to the pages of 
most economists ! His numerous economic writings, 
for the most part on abstract theory and covering a 
very wide field, were recently reprinted by the Society 
in three handsome volumes (Macmillan and Co., 1925), 
and well exhibit the detached and acutely analytical 
character of his mind, A fellow of the Royal Statistical 
Society since 1883, he was awarded the Guy gold 
medal of the Society in 1907, and in 1912-14 held the 
office of president. 

In statistics, Edgeworth’s work was mostly concerned 
with the theory of error, averages, the normal distribu¬ 
tion and its generalisations, and—as mundane a subject 
a* perhaps he caned to touch—index-numbers, He was 
Secretary of the British Association Committee 44 ap- 
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pointed for the purpose of investigating the best methods 
of ascertaining and measuring variations in the value of 
the monetary standard ” and responsible for its classical 
reports (1887-90) The subjects chosen fpr his two 
presidential addresses to the Royal Statistical Society, 
“ On the Use of the Theory of Probabilities in Statistics 
relating to Society ” (1912) and “ On the Use of 
Analytical Geometry to represent Certain Kinds of 
Statistics ” (1913), show the bent of his mind. From 
the first paper he contributed to the very last—a note 
on “ The Element of Probability in Index-numbers ” in 
the Journal of the Royal Statistical Society for last July 
—all exhibit his lively but distinctly difficult style, 
leaping from one illustration to another : fluctuations of 
sampling in human statistics elucidated indifferently by 
counts he had made of the numbers of wasps entering 
and leaving a nest, or the numbers of dactyls in Virgilian 
hexameters. Young to the last, in spite of his years, 
courteous, humorous, and kindly, he will be greatly 
missed. 


Rev. S. J Wiiitmee. 

The Rev, Samuel James Whitmee, who died in London 
on December to, was born at Stagsden, Bedfordshire, 
in 1838, and went to Samoa on behalf of the London 
Missionary Society in 1863, where he remained until 
1877 Dunng this period he contributed many notes 
to Nature, including 44 Earthquakes m the Samoan 
Islands, South Pacific,” 44 Origin of Cyclones,” 44 Meteors 
in South Pacific,” 44 Fauna and Flora of New Guinea 
and the Pacific Islands,” and m vol. 12 (1875) a 
criticism of Prof Dana’s review of Darwin’s 44 Coral 
Reefs,” entitled 44 Mr. Darwin and Prof Dana on the 
Influence of Volcanic Action in preventing the Growth 
of Corals ” His other publication included a list of 
Samoan birds in Ibis , vol 5, “On the Manifestation 
of Anger, Fear and other Passions in Fishes ” in the 
Proceedings of the Zoological Society for 1878 , and a 
paper on 44 The Ethnology of the Pacific ” m the 
Victoria Institute Journal , vol. 14 (1881). 

Mr. Whitmee collected and forwarded to Kew 
numerous botanical specimens, the ferns of which 
formed the subject of two papers by Dr. J. G. Baker m 
the Journal of Botany for 1876, in which fourteen new 
species were described. His other natural history 
specimens were sent to the British Museum, 

Returning to England in 1877, Mr. Whitmee engaged 
in ministerial work, but returned to Samoa m 1891, 
where he became the close friend of R. L. Stevenson, 
to whom he taught the Samoan language. Whitmee 
finally returned to England in 1894 and settled down 
at Barnet. C, H. W. 

Wk regret to announce the following deaths 

Prof. A. R. Cushny, F.R.S., professor of materia 
medica and pharmacology in the University of Edin¬ 
burgh, on February 25, aged sixty years 

Ptof. F, Roth, emeritus professor of forestry in the 
University of Michigan, known for his work on the 
technical properties of timber, on December 4, aged 
sixty-seven years, 

Mr. W. F, Wells, president in 1911 of the British 
Pharmaceutical Conference and twice president of the 
Pharmaceutical Society of Ireland, bn January 28, 
aged seventy-six years. 
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General satisfaction will be felt at the fact that 
the Board of Trade has appointed to the Comptroller- 
ship of the Patent Office a man who is qualified for the 
post by definite scientific training. Mr. W S. Jarratt, 
the new Comptroller, after becoming an Associate of 
the Hoy a) College of Science spent some time m 
research under Sir Norman Lockyer. He next went 
to Trinity College, Cambridge, as a scholar, became 
a wrangler, and also obtained a first class in the 
Natural Sciences Tripos He then entered the 
Patent Office as an assistant examiner, and eventually 
was appointed Assistant Comptroller for Trade Marks. 
He was called to the Bar in 1910 This is the first 
time that a Comptroller having scientific qualifications 
has ever been appointed Since it became known 
twelve months ago that ill health was likely to compel 
the retirement of Mr Temple Franks, who has done 
so much by the soundness of his judicial decisions to 
raise the legal status of the Patent Office to a high 
level, the problem of the selection of a successor has 
caused considerable anxiety in circles representing 
applied science and invention 

The importance for industry of the principle that 
the head of the Patent Office should be a scientific 
man was pointed out some time ago in our columns, 
and much public interest in the whole question has 
been aroused. It is believed that the wise step taken 
by the Board of Trade has given widespread satis¬ 
faction, for although strong pleas have been put 
forward for the policy of raising the salary of the 
Comptrollership to a substantial figure and throwing 
the appointment open to general competition, the 
present demand for public economy must have pre¬ 
cluded the adoption of such a plan, and the Treasury 
may be considered singularly fortunate to have 
obtained by more conservative measures a man with 
such excellent qualifications for the post. The 
position of the new Comptroller is not likely to prove 
a bed of roses, for there is an urgent demand for 
various reforms in the patent system, and it will fall 
to him to advise the Government as to any new 
legislation which may be necessary m this connexion 
It seems safe to assure him, however, of the sympathy 
and support of the scientific world in handling the 
intricate and difficult problems which confront him. 

Following the application of the surgeon's knife 
to the excessively swollen capital of the British Dye¬ 
stuffs Corporation, Ltd., the patient is beginning to 
show signs of convalescence and new energy. On 
February 26 it was officially announced that the 
Corporation had acquired a majority of the share 
capital of Scottish Dyes, Ltd,, and that the manage¬ 
ment of the latter company would continue in the 
same hands, Mr, James Morton remaining chairman 
and Dr. J. Thomas, managing director. The board of 
the Corporation, which was recently strengthened by 
the appointment of Dr. A R6e, will now receive the 
expert assistance of Mr. Morton; and the accession of 
Sir William Pope to the board of Scottish Dyes, Ltd., 
will be hailed with satisfaction by the many who 
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believe that no board of this kind is complete unless 
science is adequately represented upon it. It is also 
announced that in future the manufacture of vat 
dyestuffs will be concentrated at the works of Scottish 
Dyes, at Grangemouth 

The process of aggregating brains and capital and 
of segregating manufacture to chosen works, which 
seems to be the policy of the British DyestuffaCorpora¬ 
tion, Ltd., is familiar to us from the history of the 
Interessengememschaft , and we see no reason why its 
success in Germany should not find a parallel in Great 
Britain. Dunng the War, Mr. James Morton showed 
great enterprise in embarking upon the perilous sea of 
dyestuff manufacture, and by successfully specialising 
in the production of * shades/ he acquired a well- 
deserved reputation. Since then he has initiated and 
developed the manufacture of vat dyes at Grange¬ 
mouth ; in fact, his policy has been almost the 
reverse of thart pursued by the Government-aided 
corporation, which, in its endeavour to monopolise 
the home industry, entered indiscriminately upon the 
manufacture of a host of products, with the result that 
it brought few of them to a state of perfection At 
the time when demand greatly outran supply, the 
latter policy was intelligible, but now that dye-pro¬ 
ducing capacity is everywhere in excess of consumers' 
needs, the only way of salvation is to concentrate upon 
quality, low production costs, and efficient salesman¬ 
ship 

In August last, a gentleman who desired to remain 
anonymous, called at the London Hospital and 
stated that he.wished to make a gift for some charitable 
purpose and asked advice as to the best way of doing 
so Eventually it was agreed that most good could 
be done by endowing medical research in connexion 
with the Hospital It was explained to the donor 
that such research is badly handicapped in that there 
is little possibility of a man taking it up as a life-work 
unless he has means of his own. Finally a trust deed 
was agreed on stating that the income should be 
spent in salaries, and not on * bricks and mortar 1 
or laboratory equipment, which it was thought the 
Hospital itself ought to provide. Later, the donor 
presented 50,000/. and the fund has been named the 
Freedom Research Fund. Its working is managed 
by a small committee consisting of a nominee of the 
donor, the head of the Clinical Laboratory, and the 
House Governor of the Hospital. Provision has 
been made for an annual scholarship in pathology 
of 10 oh open to students of Oxford and Cambridge, a 
research studentship of 400/. a year for three years, 
to which Mr L Hewitt has been appointed, and the 
remainder of the fund between two senior patho¬ 
logists to enable them to devote their whole time to 
research. Dr. S. P. Bedson, of the Lister Institute, 
and Dr. W. Howard Florey, of the University of 
Cambridge, have been appointed for this latter 
purpose. These workers will have the advantages 
that they will be engaged entirely on research work, 
but shoulder to shoulder with the Hospital Laboratory 
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staff doing the routine investigation work; of the 
Hospital; they will be in touch with the clinical work 
of the Hospital and especially with the Medical Unit; 
and they will be working m a centre where unlimited 
clinical material is available. It is hoped to enlarge 
this fund. 

M* H. Pauodi, the chief engineer of the Pans- 
Orleans Railway Company,,read an interesting paper 
on railway electrification to the Institution of 
Electrical Engineers on February 18. Since the War, 
the development of electric railways and the suburban 
supply of electricity has been very rapid in France. 
The scheme on which M. Parodi is working is to 
substitute electric for steam traction on a line where 
the traffic is very heavy, and to provide a power 
transmission system for all the districts through which 
the railway passes. In France, the electrification of 
the railways forms part of a general network for 
power supply. This network will be built up gradu¬ 
ally by linking together many of the existing distri¬ 
bution systems. The policy adopted by France of 
co-ordinating the supply of electric power to the 
railways with the general supply of power is different 
from that adopted by Germany, Switzerland, Austria 
and other countries, where the electric traction 
problem is considered without reference to power 
supply, if the power transmission lines were to 
follow the railway from Pans to Toulouse through 
Orleans, Xvimoges and Bnve, then the great steam 
power stations of the Paris distnct could be linked 
with the hydro-electric stations of the Central Plateau 
and the Pyrenees From the electrical point of view 
the use of very high voltages presents many advant¬ 
ages Such lines are affected very little if at all by 
atmosphenc phenomena. Whilst the potfer that can 
be transmitted vanes as the square of the voltage, 
the first cost only vanes directly as the voltage 
With the pressure of 150 kilovolts now in use, it is 
possible to transmit economically 50,000 kilowatts 
from the Central Plateau to Paris, a distance of about 
2S0 miles. It will be of interest to see how the 
relative cost of generating electricity by water power 
and by steam in France works out in practice. 

Dr, C. Hagbero Wright took for the subject of 
his discourse delivered at the Royal Institution on 
February 36 a remarkable but little-known per¬ 
sonality in the literary history of France, the Sieur 
Nicolas Fabri de Peiresc, a gentleman of France, in 
the early seventeenth century. Peiresc, whose fame 
has suffered from the modesty of his character, was 
satisfied to minister to the needs of his brother authors 
and scientific workers, without desiring personal 
reward. Accordingly he gave, lent and borrowed 
books for his friends, and kept two bookbinders and 
an engraver continually employed. He had also in 
his household an astronomer named Garrat, having 
built an observatory where he carried on astronomical 
observations by the aid of a telescope constructed by 
Galileo himself. His studies took a wide range, in¬ 
cluding astronomy, numismatics, ancient Inscriptions 
and monuments, optics, music and horticulture. With- 
being, strictly speaking, a pioneer in any of these 
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subjects, it was through his efforts that many aids 
to science were brought into France, and also valuable 
manuscripts obtained from Eg^pt, Cyprus and Syria. 
Through him the microscope found its way from 
Holland, where it was invented, into France. In 
optics his observations were in advance of his con¬ 
temporaries, and he is said to have been the first to 
observe the phenomena of negative and positive 
after-images. In astronomy he co-operated with 
Gassendi during several years. Towards the end of 
Peiresc's comparatively short life his love of botany 
and horticulture became his supreme pleasure. His 
correspondence with TEscluse, the great Dutch 
botanist, remains to testify to his ardour in this 
direction. Incidentally, Peiresc is believed to have 
introduced the tukp into France, after it had been 
brought from Constantinople by an Austrian diplomat, 
named Busbecq, m 1562, and by l’Escluse carried to 
Holland, whence Peiresc obtained it. After fifty- 
seven years of untiring activities Peiresc succumbed 
to the ill-health which had accompanied him through 

life. 

/ 

^ Dr H. T Calvert, of the Ministry of Health, 
delivered a Chadwick Public Lecture on February 26, 
taking as his subject, “ The Activated Sludge Process 
of Sewage Treatment " He stated that no aspect of 
the sewage purification problem has been so much 
discussed since the War The process has been 
developed from the older methods including land 
irrigation and treatment m contact beds or per¬ 
colating filters , the activated sludge is obtained from 
the sewage itself by means of aeration and is then 
used for the purification of further quantities of 
sewage Various methods of applying the process 
have been invented, all of which aim at oxidising the 
organic matter of sewage, by means of air and micro¬ 
organisms, in the most efficient manner and at the 
lowest possible cost As compared with ordinary 
sludge, activated sludge is of higher mammal value, 
but the difficulty of removing the water which adheres 
to the sludge will no doubt stand in the way of a 
general adoption of the process and a full utilisation 
of activated sludge as a manure. The capital ex¬ 
penditure to which local authorities in Great Britain 
are already committed for applying the activated 
sludge process amounts to approximately one million 
pounds sterling and a larger amount has already been 
spent on the process in the United States. Dr. 
Calvert concluded by asking for more extended 
scientific investigations of the process, with the view 
of furnishing the necessary information for the design 
of further works. 

Some interesting suggestions are put forward by a 
correspondent in the Tunes of February 24, relative 
to the origin of the type of the Amenhetep temple 
at Betsan in Palestine. This temple was one of four 
of different dates, three being superimposed, discovered 
during 1925 by the expedition of the University 
Museum, Philadelphia. It belongs to the Amaraa 
period, in itself a matter of considerable interest, and 
is very similar in style to the tomb chapels found at El- 
Amatna. At the same time the cult objects found 
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in the temples of Seti 1 . and Rameses II, at Beisan 
show a resemblance to cult objects from the temple 
of Ishtar at Assur, in which the cult-room is not so 
much Assyrian as comparable in type with that of 
temples at Bogazkeui, the Hittite capital. The 
existence of an Assyrian colony in Anatolia at the 
end of the third millennium b.c. appears to supply a 
link, and the suggestion is thrown out that the temple 
of Amenhetep at Beisan, which has a certain similarity 
to the cult-room, may have been built after the model 
of a Hittite temple and itself have influenced the form 
of the Amama tomb-chapels This latter somewhat 
unexpected and, some may think, improbable sug¬ 
gestion will give an added interest to the results of 
further excavation 

Dr. T. W. G ann, in the course of a series of articles 
contributed to the Morning Post in the issues of 
February 22 and the two succeeding days, chronicles 
one of the most important finds of recent years for 
the history and chronology of the Maya in Central 
America. He has found in the Territory of Quintana 
Roo, Yucatan, a stele with an inscription which 
contains the Maya Initial Series Date, 9.8 0.0.0 5 
Ahan, 3 Chen, or October 26, a d 333. This date 
is more than 300 years earlier than that appearing 
on the oldest of the stelae previously found, and is 
one of only four such Initial Senes Dates found among 
all the Maya ruins in Yucatan. In view of the 
importance of fixing the date when the Maya first 
established themselves in Yucatan, this discovery, 
as Dr Gann points out, “ may cause a complete 
reversion of the ideas generally held as to their first 
mimigration into this peninsula and their foundation 
of what is known a & the New Empire ” 

The forty-eighth annual general meeting of the 
Institute of Chemistry was held on March 1, Prof 
G. G. Henderson* president, in the chair. The 
Meldola Medal was presented to Dr. Henry Phillips. 
In moving the adoption of the annual report, which 
showed that the roll of the Institute now numbers 
nearly 5000 fellows and associates, the president 
referred to the decrease in unemployment m the 
profession, and mentioned that there are indications 
that not only those industries which are strictly 
chemical in character but many others are also 
finding that well-trained research and analytical 
chemists are necessary to combat the effects of 
industrial depression. To some extent, the situation 
has been relieved by members passing into other 
work and also owing to the fact that the output of 
chemists from the universities has been less during 
the last two or three years. The Committee of the 
Institute has been concerned with matters affecting 
fertilisers and feeding stuffs, m which valuable 
assistance was rendered to the Ministry of Agri¬ 
culture and Fisheries ; with the Royal Commission 
on National Health Insurance, on which the Council 
represented the views of public analysts responsible 
for the examination of drugs under the Sale of Food 
and Drugs Acts; with the Labour Party on the 
subject of Government scientific publications; and 
also with the Director of Public Prosecutions. The 
local sections of the Institute have become increasingly 
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active. The problem of seeking statutory powers of 
registration for professional, consulting and analytical 
chemists has been under the earnest consideration of 
the Council Prof. G. G. Henderson was re-elected 
president of the Institute 

The second Italian National Congress of Pure and 
Applied Chemistry, to be held in Palermo, opens with 
a reception in the Botanic Garden on May 22 next 
and closes on June 2 Many well-known chemists 
have already made known their intention to be 
present, and a large attendance is expected. In 
addition to meetings of the Congress and of its various 
sections, and visits to works and to places of interest 
in the neighbourhood of Palermo, the provisional 
programme comprises a five-days’ tour, during which 
opportunities will be afforded to see Girgenti and its 
temples, mines and industrial establishments, Syra¬ 
cuse, the asphalt deposits of Ragusa, Catania and 
its sulphur refineries, Etna, Taormina, Messina, etc. 
The meetings of the Congress are divided into three 
groups, dealing with (1) questions of scientific or 
industrial importance, (2) communications to several 
sections jointly, and (3) papers and discussions 
relating to different chemical industries and to 
branches of pure chemistry Any chemist wishing to 
read a paper before Group 1 of the Congress is 
requested to furnish the General Secretary, Via IV 
Novembre 134, Rome 1, with a summary of his 
communication not later than Apnl 30, while for 
Group 3 the Secretary should be informed of the 
title by April 30 and should be supplied with the 
text, together with a r6sum£, by May 10. Fifteen 
minutes will be allotted to the reading of each paper, 
and not more than forty minutes to a discussion of 
general interest. 

The Wilde memorial lecture of the Manchester 
Literary and Philosophical Society is to be delivered 
by Prof. G Elliot Smith on '’Brains of Apes and 
Men,” at 4 o'clock on Tuesday, March 9. 

The recent issue of the index parts of the Physics 
and Electrical Engineering Sections of Volume 28 
completes Science Abstracts for 1925. The Physics 
Section has via + 1045 pages, of which 41 are devoted 
to a name index, and 98 to a subject index. The 
number of abstracts of papers is 2808, and their 
average length 0-32 of a page. The Electrical 
Engineering Section has vih + 692 pages, with 23 for 
name and 51 for subject indexes, and 1811 abstracts 
of average length 0-34 of a page. As compared with 
last year the Physics Section has decreased by nearly 
200 pages, and the Electrical Engineering Section 
increased by 40 pages. In both sections there has 
been a decrease in the average length of an abstract, 
which in the previous year was 0-36 of a page. So 
far as we have been able to judge during our use of 
the abstracts, this decrease of length has not been 
accompanied by a decrease of value, but is rather £ 
proof of the increased skill of the abstracting staff. 
To the regular user of Science Abstracts, the attitude 
of the physicist or electrical engineer who regards it as 
unnecessary is difficult to understand—it seems Jhke 
prospecting without a pick and shovel. 
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The second issue of the Journal of the Royal 
Technical College (Glasgow) is of interest from more 
than one point of view In the first plaoe, it demon¬ 
strates the high standard of research which is being 
carried out m the College, and, secondly, it represents 
a serious attempt to add another to the list of well- 
Tecogmsed periodicals in which research work may 
find the light The fifteen original pieces of work 
published are very much more than merely students' 
contributions, and the names of Profs Caven, Wilson, 
Andrew, Kerr, Meilanby and Ellis are all found among 
the contributors to this single number, this is in 
addition to other work they may have published 
elsewhere. The general standard of papers is un¬ 
doubtedly high. As an indication of the ground 
covered it is sufficient to enumerate the individual 
contributions The magnetic properties of per¬ 
malloy , the measurement of rapidly fluctuating 
temperatures , the production of hydrogen by steam 
in a hot boiler tube , the presence of air in pure and 
alkaline water ; the pseudo-alums , additions to our 
knowledge of azoxy compounds , reactions of semi- 
carbazides , some acyl derivatives of hydrazine , 
the separation of the components of petroleum , the 
crystalline structure of metals , specific volume 
determinations of carbon and chromium steels , the 
evaporative condenser (a paper of 38 pages) , a note 
on blade stresses in nozzle controlled turbines, 
compression losses in divergent jets, and an investiga¬ 
tion into the cause of the blackening of the sand in 
parts of the Clyde estuary The issue, like the 
previous one, is excellently printed and illustrated. 
Every one interested in the progress of science, 
especially perhaps in its more practical applications, 
will join in wishing this, the latest among the scientific 
journals devoted to the publication of the results of 
original work, a very long and prosperous career 

The Barclay Memorial Medal for 1925 of the Asiatic 
Society of Bengal lias been awarded to Lieut.-Col 
J. Stephenson, lecturer m natural history m the 
University of Edinburgh, in recognition of his work 
as a biologist and as the founder of the School of 
Zoology in Lahore 

The ninth Silvanus Thompson memorial lecture 
Of the Rontgen Society will be given on Tuesday, 
March 30, in the Barnes Hall of the Royal Society 
of Medicine, by Sir John Thomson-Walker, who will 
take as his subject " Radiology in Urinary Surgery " 

During the last five or six years there has been a 
slight renewal of activity in the well-known earth¬ 
quake centre at Comrie in Perthshire, and a*shock was 
recorded on February 21 at 4.24 a.m, The tremor was 
evidently slight, lasted only a few seconds, and was 
accompanied by the usual sound resembling muffled 
thunder or an explosion. 

At the annual meeting of the Geological Society of 
London, on Friday, February 19, the following officers 
were elected : President , Dr. F. A. Bather; Vice- 
Presidents, Dr. J. W. Evans, Sir Thomas Holland, 
Mr. W. Monckton, Sir Arthur Smith Woodward , 
Secretaries, Mr. W. Campbell Smith, Dr. J. A. Douglas; 
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Foreign Secretary , Prof. J. E Marr ; Treasurer, Mr. 
R. S. Hemes. 

The second Italian National Congress of Pure and 
Applied Chemistry, to be held in Palermo on May 22- 
June 2 next, will be made the occasion of the celebra¬ 
tion of the centenary of the birth of Stanislao Canniz¬ 
zaro, which occurred in Palermo on July 13, i8af>. 
On May 24, the body of the great Italian chemist is 
to be conveyed to the Pantheon, and this ceremony 
will be followed by the inauguration of the monument 
erected to his memory 

During the month of March, Miss Elizabeth Keith 
will exhibit at the Royal Anthropological Institute a 
number of her water-colour sketches of natives of 
Japan, Korea, China, and the Philippines and of the 
Amu. Although in some cases, especially as regards 
the natives of the Philippines, it is permissible to 
doubt the purity of some of her types, Miss Keith has 
on the whole been happy in her choice of subjects, the 
Ainu, not unnaturally, being the most interesting and 
possibly the most picturesque. Admission to the 
exhibition is free. 

It is interesting to note that Sir John Marshall, m his 
further account of explorations on prehistoric sites in 
the Punjab and Sind in the Times of Feb 26, records 
the occurrence of a similar chalcolithic culture at Nal, 
some 250 miles south of Quetta, in the Jhalawar 
country of Baluchistan Polychrome pottery, analo¬ 
gous to that found at Mohenjo-Daro and Harappa, 
as well as copper implements, grindstones, and other 
small objects, have been found in a burial-ground in 
which the dead are buried in sun-dned brick graves 
or directly in the ground This marks a distinction 
from the Mohenjo r Daro and Harappa sites, where at 
this early period the dead were cremated The com¬ 
plete skeletons found at Mohenjo-Daro, it is said, are 
probably to be attributed to the beginning of the 
Christian era. 

We learn from a recent issue of the Weekly News 
Bulletin of the U S.S.R Society of Cultural Relations 
with Foreign Countries, that at the first meeting of 
the Academy of Sciences at Leningrad in 1926 a 
number of new honorary members were elected. 
The list includes . Prof A. Svante Arrhenius (Stock* 
holm) , Prof. H. A. I^orentz (Leyden) ; Prof Max 
Planck (Berlin), and Prof Vito Volterro (Rome). 
The list of correspondents elected includes : Prof, 
A. Sommerfeld (Munich) ; Prof. Emil Abderhalden 
(Halle) , Prof G. Urbam (Pans). 

An Easter tour to the Valley of the Dordogne, lasting 
from April t until Apnl 15, has been arranged by 
Prof. Patnck Geddes. The headquarters of the party 
will be Les Eyzies and, afterwards, at Domme. From 
Les Eyzies visits will be paid to all the more important 
caves and sites of prehistonc discovery in the neigh¬ 
bourhood. By permission of the Ministry of Public 
Instruction M Peyrony, Conservateur du Mus6e 
Arch£ologique, the well-known French archaeologist, 
will act as guide and will also demonstrate the im¬ 
portant collections in his museum. From Domme a 
series of daily excursions devoted to the regional 
survey of the geography and history of the most 
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attractive part of the Dordogne Valley will be con¬ 
ducted by M. Paul Reclus, formerly professor of 
geography at Brussels» Full particulars of the tour 
may be obtained from Miss Jowett, 152 Abbey House, 
Victoria Street* London, S W. 1. 

Applications are invited for the following ap¬ 
pointments, on or before the date mentioned *—A 


professor of mechanical and electrical engineering', 
at the Artillery College, Woolwich—-The Assistant 
Commandant, Artillery College, Red Barracks, 
Woolwich, S,E.i8. A research mycologist in the De¬ 
partment of Agricultural and Horticultural Research 
of the University of Bristol, Long Ashton—The 
Registrar of the University (March 22). 


Our Astronomical Column. 


A large Sunspot.— A spot now on the sun's disc 
has been seen with the naked eye, thus making the 
fifth of its kind to be recorded since the beginning of 
the year. The spot is of recent origin, as no trace of 
it was seen on February g, when its position would 
have been near to the receding west limb of the sun 
Its shape is somewhat irregular, and its size is about 
half that of the great spot of last January. Further 
particulars are as follows . 

No Date on Disc Passage Latitude Area 

5 Feb. 25-(Mar 10) March 3*6 27® S. 1/600 

(Area express the proportion covered of the sun’s hemisphere ) 

Recurrence of Magnetic ‘ Storm ' —On February 
23, a considerable magnetic disturbance commenced 
at 164 hr., reached its greatest intensity between 
13 hr. and 19 hr on February 24, and died away by 
about 5 hr on the following morning The greatest 
range shown by the declination magnet throughout 
the disturbance was a little more than i° Bright 
moonlight probably prevented the observation of 
aurora, which would be a likelyphenomenon on the 
nights of February 23 and 24. The interval between 
the commencement of this magnetic storm and the 
preceding one on January 26 is 28 0 days. The 
sunspot disturbance, with which it is presumably 
related, is in solar latitude 22° (see Nature, Feb 6, 
p, 208). The time taken for a spot at this latitude to 
make one complete rotation relative to the earth is, 
on the average, 27*6 days. 

As evidence of the existence of a relationship 
between sunspots and magnetic disturbances, Mr. 
E. W. Maunder showed from the Greenwich magnetic 
and sunspot data that the latter frequently recur at 
intervals of about 27 days, corresponding to the 
average period of the sun s rotation relative to the 
earth as given by sunspots (Monthly Notices R,A.S> 
65, 2-34, 1904). The last two ' storms * provide an 
example of such a recurrence 

The Spectrum or> the Recent Aurora.—I n a 
v letter received froih Prof L. Vegard, Universitets 
Fysiske Institut, Oslo, an account is given of the 
aurora of January 26, which appeared at the time of 
the magnetic storm noted in Nature for February 6 . 
Prof* Vegard writes that the striking feature of this 
aurora was its intense red colour, which spectro¬ 
scopic analysis showed was mainly due to one single 
sharp line in the red, about * = 6323 A.U. Spectro¬ 
grams taken at Oslo and Tromao also showed the 
characteristic auroral spectrum consisting of the 
* auroral line, 1 5577 A.U., and the negative bands of 
nitrogen. The prominent red line has been recorded 
on two previous occasions at Tromso in 1923-24, and 
its mean wave-length deduced from the three observa¬ 
tions is 6322*4 A. Prof, Vegard states that the line, 
which is of the same character as the ' auroral line/ 
cannot be due either to hydrogen, helium, oxygen, 
or the ordinary spectrum of gaseous nitrogen, when, 
however, solid nitrogen is bombarded with cathode 
rays, two pairs of narrow bands (N*Ng) and (N,N 4 ) 
appear in the red and green parts of the spectrum. 
The relative intensities and character of these bands 
vary considerably with the magnitude of the nitrogen 
particles, the properties of the electric discharge, and 
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when an inert gas, such as neon, is introduced (see 
also Nature, May 1924, p 716, for Prof. Vegard's. 
account.of his investigations of the auroral spectrum). 
From these laboratory experiments, Prof. Vegard 
thinks that this red line, 6323, is to be regarded as 
the limiting aspect of the band Ng, just as he considers 
the auroral hne, 5577, to be the limiting aspect of 
Moreover, the study both of the luminescence spectra 
of solidified gases and the oscillation band senes 
suggests to him that the changes of colour so fre¬ 
quently observed in aurorae may result from a tranSr 
formation of the spectrum due to oscillations. 

Another letter, received from the Chief of the Polish 
Maritime Station at Dantzig, gives observations of 
the same aurora seen at that place and at the Hel 

E emnsula. The colour is described as varying from 
nek-red to dark carmine and its brightness as being 
very vanable 

Attention may be directed to two other recent 
contributions to the problem of the auroral spectrum 
appearing in Proc R.S , Series A. vol 106, p. 117 
and p. 138, by Lord Rayleigh, and Prof. McLennan 
and I)r. Shrum, respectively. 


Comets. —Ensor's comet is now well placed for 
observation in the morning ; it is moving north so 
rapidly that it will soon be observable throughout 
the night The following ephemeris is for 6 h a.m. : 


Mar 4 

2 lh 

R A 

2 m 48 * 

N. Decl 
21 ° 4 ' 

log r 

9-8124 

log A. 

9*9643 

9-9481 

8 . 

21 

13 *3 

30 33 

9-8661 

12 

21 

28 14 

40 13 

9-9134 

9*9419 

16 . 

21 

48 56 

49 36 

9-955* 

9*9466 

9 - 96*6 

20 . 

22 

17 48 

58 12 

99928 


Itsnaked eye visibility during this period is doubtful, 
but it will probably be an easy telescopic object. 
On the morning of March 8 it will be east of Zeta 
Cygni, on March 14 14° east of Rho Cygm. It then 
passes through Cepheus and the northern part of 
Cassiopeia. 

Blathwayt's comet has grown fainter, but should 
still be within reach of moderate apertures. The 
following ephemeris is for p 11 ; 

R.A. N, Dec). ky r “loga. 

Mar. 4. 5 h 53 m * 4 , ‘ 4 2 ° 47 ' 0*2035 0*0123 

8. 5 41 24 43 50 o 2140 0*0620 

13 . 5 3* 35 44 30 0*2325 0*1061 

16, 5 26 1 45 3 0*2312 0*1462 

The comet is in Auriga, moving nearly parallel to 
the line joining Beta to Alpha. 

Tuttle's comet may be visible with moderate 
apertures when the moon is absent. The ephemeras 
for 0^ is : 



rt. LWOL 


rag r. log a. 

30° 43 0*2222 0*2249 

28 23 0*0991 0*2226 

25 49 0*0769 0*2212 1 

rives the following hyperbolic 

-— — „ieSbroeck's comet, based cm 

observations on Nov, 19, Dec. 4 and 21, 3 «n. t2. ► 

T 1923 Oct, 3*00066 U/T. 

106® 25' 13*cf # \ ' 

334 34 *9& 

49 *0 3*‘4 j 

1*003443 , 


v 

0 

i 

log q 

* 
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Research Items. 


Recent Studies of Pithecanthropus —In 
Natural History , the journal of the American Museum 
of Natural History, Vol. 25, No. 6, Dr. J. H. W Gregor 
summarises recent views on Pithecanthropus erectus , 
but in addition contributes to the discussion of the 
place of these remains in our knowledge of the 
phylogeny of man the conclusions at which he him¬ 
self has arrived as the result of first-hand study of 
the bones themselves and of Dr Dubois’ endocramal 
cast. Owing to erosion of the outer bone by the 
action of sulphuric acid, casts of the calvarium give 
an erroneous impression which can only be corrected 
by examination of the actual bones 3-5 millimetres 
and more must be added to the maximum length, 
making it 184 mm. Further, the nuchal surface of 
the occiput to which the powerful neck muscles were 
attached has also suffered. The original occipital 
slope was therefore more vertical and consequently 
more ape-hke than the cast. The corrected breadth 
measurement, allowing for erosion, gives an index of 
71*5. In the endocramal cast both the development 
of the so-called Broca's convolution and the marked 
expansion of the middle temporal conA olution support 
the view that Pithecanthropus could produce and 
appreciate articulate speech In a reconstruction of 
the size and form of the brain made by Dr M'Gregor, 
the hominoid features outweighed the pithecoid very 
decidedly and gave a volume of 940 cc The general 
brain form is more like the gibbon than the gorilla, 
though in convolution it is more like the latter. In 
both size and form, however, the brain is distinctly 
closer to man than that of any ape 

The Significance of the Character of the 
Hair in Man —Dr Fritz Sarasm has contributed a 
study of changes in the character of the hair in 
Melanesian and African children to VAnthropologic, 
T 35, pts 5-6, in which he arrives at conclusions of 
no small importance m relation to the question of 
the significance of hair as a criterion of race It has 
been stated by Martin that the form of hair character¬ 
istic of the different races is already to be observed 
in the newly-born, and the same or similar statements 
have been made by other anthropologists. Dr. 
Sarasm is unable to endorse this view as a result of 
his observations among the Melanesians and Africans 
Among New Caledonians, infants up to the age of 
a year or a year and a half have almost straight or 
slightly wavy hair, of brown, light brown, or even blond. 
It does not begin to change until about five years, and 
does not become completely frizzy like that of an 
adult until about six years, when It is still slightly 
lighter m colour. This observation is supported by 
the records of observers in the New Hebrides (Speiser, 
Heim), in Africa (Collignon, Frederic, Junod, Borel), 
and among the negroes of the United States (Schultz). 
Among negroes, however, the hair is black and not 
lighter m colour, and the change in form takes place 
rather earlier. It follows that frizzy hair must be 
considered a secondary character in man. No anthro- 

E oid or other ape has frizzy hair Thus it must have 
eon acquired at a later geological epoch, the straight 
or wavy hair being the primary character. Further, 
if it is a secondary character, it must be possible for 
it to have bees acquired by the different races of 
which it is now a character at different times and in 
different ways. Frizzy hair, therefore, cannot be 
regarded as a possible basis for racial classification. 

Predictions of a Mackerel Fishery from 
Sa^nity Observations. —In No. 8 Medd,fra Komtn. 

Ser. Fiskeri, Bind 7,1925, Copenhagen, 
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Dr. A C Johansen deals with the occurrence of 
mackerel in the Kattegat and adjacent parts of the 
Skagerak In the waters of the Kattegat and Belt 
Sea, two layers occur usually , a surface layer of 
relatively low salinity, and a lower layer with relatively 
high salinity This stratification is due in the main 
to the outflow of relatively fresh water from the 
Baltic, and the inflow of relatively salt water from the 
Skagerak In the upper layer, to a depth of about 
10 m to 25 m , the resulting current is directed 
towards the Skagerak and the North Sea, while in 
the lower layer it is towards the Baltic Johansen 
advances evidence to show that there is a connexion 
between yearly catches of mackerel in the Kattegat, 
a strong ingoing current in the lower layer in April 
and May indicated by a high salinity, and a low 
temperature of the surface waters m June. He 
concludes that a prediction with a certain degree of 
probability whether it will be a good or bad mackerel 
year can be given so soon as salinity observations in 
March and April are to hand, or about one or two 
months before the fishery in the Kattegat begins 
Dr. Johansen adds a footnote to the effect that 
predictions will lie published 111 Dartsk Fiskentidcnde 

Encystmeni in Didinium. — C Dale Beers records 
( Proc . Nat Acad Set USA , vol. n, Sept. 1925) the 
results of studies on encystment in the cihate 
iHdtmum nasutum with the view' of ascertaining the 
cause of the conflicting conclusions reached by 
Calkins and by Mast Calkins picked out from each 
of ten pure lines of this ciliate a single individual 
and supplied it with nine specimens of Paramaecium 
daily as food As generations passed the fission-rate 
gradually decreased and the encystment rate increased, 
the latter reaching 100 percent in the 131st generation. 
Calkins concluded that m Didinium the passage of 
generations results in diminished vitality and ulti¬ 
mately in encystment with nuclear reorganisation 
and rejuvenescence, and that there are two types 
of encystment, one which protects against environ¬ 
mental adversity, and the other which occurs periodic¬ 
ally and independently of the environment and 
results in rej uvenescence - Mast’s experiments differed 
from those of Calkins in that at each isolation of 
Didinium, he placed with this ciliate enough Para- 
nutetum to ensure a surplus of food, and he found no 
evidence to indicate that encystment occurs periodic¬ 
ally. The present author has carried out two series 
of experiments on Didinium descended from one 
individual—one series of four lines was cultivated 
according to the procedure of Calkins, 1 e. each 
Didinium was supplied daily with nine Paramaecia, 
the second series of four lines was supplied, as in 
Mast's investigations, with sufficient food to ensure 
a surplus. Except for this difference the two senes 
were kept under the same conditions The first 
senes behaved like those in Calkins’ expenments and 
the second like those of Mast The encystment in 
the first series was due to the unfavourable condition 
—lack of food, The mere passage of generations 
does not result in encystment or in decreased fission- 
rate, provided the environment is favourable. The 
evidence indicates that all the cysts of Didinium are 
of one type—protection cysts. 

Effect of Ultra-violet Rays on th* Germi¬ 
cidal Action of the Blood. —Colebrook, Hill, and 
Eidinow showed that when the skin tb exposed to 
sources of ultra-violet rays the power of the blood 
to kill bacteria is greatly increased when tested 
in vitro —by so much as 65 per cent, in the rabbit 
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and 17 per cent, m man. Further work (A. Eidinow, 
Bnt. Joum. of Radiology [B.I.R. Section], vol. 31, 
No 306, 1926, p. 33) has shown that this increased 
germicidal power of the blood is evoked only when 
the rays produce erythema (reddening) of the skin— 
preferably a mild erythema that disappears within 
twenty-four hours An excessive exposure of the skin 
to the sun's rays may cause a diminution of the 
bactericidal power of the blood. It is only ultra¬ 
violet rays shorter than 3100 AU. which produce 
erythema and likewise increase bactericidal function 
of the blood, and those derived from the mercury 
vapour lamp, the carbon arc, and sun's rays are 
equally efficient The mechanism of the action is 
uncertain, for there is no experimental evidence to 
support the view that the irradiated skin cells form 
a bactericidal substance 11 an animal is injected 
with bacteria so as to cause a septicaemia or blood- 
poisoning, the natural bactericidal power of the blood 
falls to a very low decree, and irradiation of the skin 
with ultra-violet rays during this stage does not 
increase the bactericidal power of the blood, so that 
acute infections of this kind pannot be treated by 
these means Direct exposure in vitro of defibrinated 
blood to ultra-violet rays destroys such bactericidal 
power as it may possess, but injection of 10-20 cc 
of this irradiated blood into a rabbit results in a 
marked rise in the bactericidal power of the blood 
of the animal after a latent period of two hours 
The phenomenon appears to l>e due to some effect 
on the corpuscles, for it is not obtained with irradiated 
blood-serum without corpuscles 

A Flora, of Utah and Nevada —Volume 25 of 
Contributions from the United States National 
Herbarium is a flora of Utah and Nevada, by Ivor 
Tidestrom This area lies wholly within the and 
region, but is very diversified in character with high 
mountains separated by dry desert valleys or by 
tablelands The flowering plants and ferns are 
treated systematically, some 3700 species being in¬ 
cluded, with keys to the species and larger groups 
In an interesting introduction the author draws a 
striking parallel between topography and vegetation 
of this comer of the United States and the Iberian 
peninsula m Europe H. L Shantz gives a brief 
summary of the mam characteristics of the chief 
plant communities from the point of view of the 
ecologist, whilst Arthur W Sampson deals with the 
environment of the flora of the alpine regions and 
foothills Within this region the flora typical of 
the western United States meets the flora typical of 
northern Mexico, the line of demarcation being 
described by Tidestrom as conspicuous in south¬ 
western Utah and southern Nevada, where it coin¬ 
cides with the northern limit of Covillta trtdentata , 
the creosote-bush 

Traumatropic Curvatures in Plants —This 
conception of curvature in plants as resulting from 
the " stimulus " of a wound is perhaps of doubtful 
validity, and Adolph Beyer has recently completed 
an examination of the subject (Btologtsches Zentral- 
blatt, vol 45, pt 12), which leads him to an alter¬ 
native interpretation Such curvatures, he thinks, 
should be explained as due rather to an interference 
with the normal nutritional correlation as a result 
of the wound. He thus explains curvatures in 
seedling hypocotyls, coleoptiles, and roots as due 
to a disturbance of one of two correlations, namely: 
(1.) Growth-promoting substances moving from the 
apex of the coleoptile, or the epicotyl in the case of 
the Helianthus seedling, (ii.) food supplies moving 
to growing tissue from regions of storage. 
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The Old Red Sandstone Flora of Scotland.— 
Prof. W. H. Lang contributes an interesting paper to 
the Transactions of the Royal Society of Edinburgh (vol. 
54, Pt. 2, No. 2), in which he continues the important 
studies which he commenced with the late Dr. R. 
Kidston. He has studied the plant-remains from the 
fish-beds of Cromarty and finds evidence of the 
existence of a considerable bulk of vegetation of 
varied character. By extracting the remains of 
spores and sporangia from the rock, he has recognised 
nine distinct types of spores and two types of spor¬ 
angia. Some 0/ the spores have a very characteristic 
form and ornamentation, but the plants which bore 
them are as yet unknown, and they indicate that 
several more plants of the epoch remain to be dis¬ 
covered The other plant remains are fragmentary, 
but under Dr Lang's careful treatment have yielded 
valuable results He has found that Thursophyton 
had circinate buds like Psilophyton The genus 
Hostimella has received further elucidation, ana two 
new species with characteristic sporangia have been 
described One, H pmnata, shows a series of in¬ 
curved pinna-like branch systems with sporangia at 
their tips No suggestion is as yet made as to the 
systematic position of these forms, but their remote¬ 
ness from the Lycopodiales is pointed out. To a less 
cautious observer they suggest a resemblance to some 
of the much dissected fronds of the Lower Carboni¬ 
ferous pteridosperms and ferns Another organism 
described, Hostimella racemosa , is a sporangium bear¬ 
ing branch system ; it was derived from the 
Stromness beds. This is a remarkable structure 
consisting of an axis bearing sporangium-like organs 
on either side, each sporangium being surrounded by 
a zone where the rock is stained a darker colour 
forming a sort of halo. There is no evidence as to 
the type of plant on which the 9 e branches were borne 
and it is provisionally placed m the genus Hostimella, 
but it is clear that this artificial genus, while possess¬ 
ing little vegetative differentiation, had reproductive 
organs of a varied character The whole work is a 
valuable contribution to our scanty knowledge of 
the earliest known land flora of the world. 

Mountain Building and Igneous Action. —In 
the Proc Am Phil. Soc . vol. 64, 1925, p 283, Prof. 
R. A Daly returns to his geological exploration of the 
possibilities arising from the assumption that the 
Taylor-Wegener hypothesis of continental drift is 
correct. He conceives that the moving continents 
slide on a substratum of hot basaltic glass which, 
though ngid to stresses of short periods; is extremely 
weak Mountain chains are then explained as 
structures that have been compressed on the down¬ 
stream side of continental " landslides." Upstream, 
breaking tensions are necessarily developed, and mobile 
fractions of the substratum are forced up the abyssal 
fissures, the general type of magma generated being 
basaltic Downstream, the granitic crust beneath a 
geosyncline is overridden by the sliding foreland, and 
part of it sinks down into the underlying basalt which 
is thus displaced, and tends to erupt suong the sole* 
of thrust-planes. The sunken crust then melts, and 
gives rise to secondary magmas that invade the 
crumpled sediments as batholiths and stocks with ^ 
their attendant dykes and lavas. The rise of magma 
is aided by gas pressure, the juvenile gases acting as 
fluxes in the development of volcanoes of the central 
type. A combination of the Joly and Wegener 
hypotheses may make this or some similar scheme 
workable, but it is difficult to believe in the glassy 
substratum, for seismology persistently fails 
provide any evidence for the existence of a basaltic 
layer beneath the continents, A rockdayer of 
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density about 3*4 is indicated, and this may be eclogite, 
since the geological evidence is conclusively in favour 
of a basaltic composition. The possibilities thus seem 
to be eclogite during periods of solidity and basaltic 
magma during epochs of fusion, basaltic glass being 
completely ruled out. 

A Giant Crater in Alaska —During recent 
exploration of the country west of the Aleutian Mts 
by a United States geological survey party, a gigantic 
crater was discovered, which, with its associated 
features, closes what was supposed to be a wide gap 
in the volcanic line of the Alaska Peninsula, Mr, 
W R. Smith gives an interesting account of the crater 
in Prof, Paper 132-J of the U S Geological Survey, 
1925. The rim is nearly circular and has an average 
diameter of more than six miles The area of the crater 
thus exceeds that of Crater Lake, Oregon (5£ miles 
in diameter), but is only about half the area of the 
craters of Ngorongoro in East Africa and Aso-san in 
Japan. These three craters are all examples of the 
type known as calderas and are due to subsidence. 
The newly discovered crater, named Aniakchak Crater 
(after the"river that rises within it), belongs, however, 
to the explosive type, of which it is now the largest 
example known, Katmai Crater, also in Alaska, having 
previously held the record with a diameter of three 
miles. Tf the volcano had originally possessed a low 
cone, then about 15 cubic miles of material must have 
been blown away. Much of this can be accounted 
fur by the great spreads of volcanic ash already known 
to the east and south. Within the crater is a large 
truncated cinder-cone, rising to 2200 feet above 
Surprise Lake, which occupies part of the north¬ 
eastern floor of the crater. The volcanic formations 
lie on a basement of Upper Jurassic sediments, and 
the inner wall of the crater is made up of layers of 
pink and black lava—probably obsidian—with quartz- 
monte below. Black obsidian is also found ten miles 
away, though exposures of lava flows are rare owing 
to the thick covering of the surrounding country by 
fragments of glassy lava, pumice, and ash. The 
volcano is now completely quiescent, no fumcrolic 
activity having been detected. 

Currents in the Upper Air —The Meteorological 
Office, Air Ministry, in Professional Notes, No 42 
(London : H.M. Stationery Office, 1925, price is. 6 d. 
net), gives the result of an " Investigation of the 
Winds in the Upper Air from Information regarding 
the Place of Fall of Pilot Balloons and the Distribu¬ 
tion of Pressure/' by Mr. J Durward. This note 
discusses the horizontal movement of pilot balloons 
in relation to the distribution of pressure The data 
used are obtained from post cards, on which the 
date, place, and time of origin are entered, attached 
to the pilot balloons, The finder of the balloon is 
requested to return the card after entering the place 
and time of finding. During 1923 more than 1000 
cards were returned The results throw some light 
on the direction of winds at high levels, but the 
method is attended by so many uncertainties that 
it is, on the whole, inferior to the careful observa¬ 
tion of high clouds, although it is practicable m all 
weathers. 

Variations in Radio Signals, —In broadcasting 
it is well known that there are great venations m the 
quality of the reception. These variations are due 
to many factors, including sunlight, temperature, 
barometric pressure, humidity and human agencies, 
A* they occur not only from season to season, but 
even from hour to hour, they are far too complex to 
parihit of a simple analysis. The only satisfactory 
me&od 6t attacking this problem is the statistical 
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method, namely, to analyse similar observations 
taken over specified areas by a number of competent 
observers during a considerable period of time A 
test of this nature was organised by the Bureau of 
Standards over a period of a year (1922-1923), Mr. 
C, M Jansky has analysed the results m Paper 
No. 297 of the Bureau of Standards The results 
shown by observations made of KDKA, the trana* 
nutting station of the Westmghouse Co, at Pitts¬ 
burgh, prove that " fading " is most pronounced in 
September and October, and least m February and 
April The atmospherics were worst m August and 
September, and least in February and March. It 
has sometimes been stated that signals from distant 
stations are often of greater intensity than signals 
from stations of similar power but situated much nearer 
to the observer. The results obtained by two 
entirely different sets of observers on two different 
transmitting stations verify this It is clearly 
indicated that somewhere between too and 200 miles 
the signals are less satisfactory than the signals 
received from much more distant stations From the 
scientific point of view this is of importance 

Structure of Graphite — In No 3 of the Scientific 
Papers of the Institute of Physical and Chemical 
Resea?ch, Tokyo , G, Asahara has shown by means of 
measurements of the diffraction of X-rays that, how¬ 
ever finely powdered, graphite possesses a crystalline 
structure In the case of thirty-four different forms 
examined, amorphous carbon and graphite are 
essentially identical 

Separation of Indium —Reprint No 5 from the 
Scientific Papers of the Institute of Physical and 
Chemical Research^ Tokyo, is a description of the 
detection and separation of indium A method was 
devised of precipitating indium by means of ammonium 
sulphide from a dilute solution acidified with sulphuric 
acid, after the addition of a small amount of tartaric 
acid and neutralisation with ammonia This proved 
satisfactory when tested with mixtures of several 
kinds. 

"Knock" in Internal Combustion Engines 
—Report No. 979 (E 15) of the Aeronautical 
Research Committee (London : H M.S.O , price 2 s, Cxi. 
net) deals with closed vessel explosions of mixtures 
of air and liquid fuel (petrol, hexane, and benzene) 
over a wide range of mixture strength, initial tem¬ 
perature, and initial pressure Attention was par¬ 
ticularly directed to the production of detonation in 
internal combustion engines. The conclusions are too 
numerous to summarise, but a few points may b2 
mentioned. At ioo° C. the air-fuel ratio for maximum 
explosion pressure is considerably less than that 
required for complete combustion. Rich mixtures of 
all three fuels give rise to a knock, the intensity of 
which increases with decrease in the air-fuel ratio 
and is apparently preceded by high frequency vibra¬ 
tions. Raising the temperature sometimes eliminates 
the knock. With normal mixtures the explosion time 
diminishes with increase in initial temperature and 
increases with increase in charge - density. The 
addition of about 6 per cent, of exhaust gas to a 
normal air-hexane mixture has but little effect in 
suppressing knock at 230° C initial temperature 
Comparatively large percentages of water vapour can, 
apparently, be added to the charge without affecting 
appreciably the efficiency of the conversion of the 
chemical energy of the fuel into pressure energy, 
even when the explosion time is largely affected by 
these additions. The results connecting tendency to 
knock.and the richness of the charge appear to 
contradict experience with actual engines. The report 
is fully illustrated. 




360 


NATURE 


{March 6, 1916 


The Carnegie Trust for the Universities of Scotland, 


X -7 VEN a cursory perusal of the twenty - fourth 
annual report of the Executive Committee of 
the Carnegie Trust leads to the conclusion that the 
beneficial influence exercised by the Trustees for 
nearly quarter of a century in furthering the cultiva¬ 
tion of science in the Scottish universities shows no 
sign of abatement Moreover, the financial support 
afforded by the Trust is not confined to the univer¬ 
sities, but is now extended to a number of colleges 
and institutions which are more or less closely associ¬ 
ated with the universities and are doing work of 
equivalent standard About one-half of the income 
of the Trust is utilised partly in the endowment of 
research m all branches of science and partly in 
assisting the universities and other institutions to 
provide buildings and equipment for libraries and 
scientific laboratories, to endow professorships and 
lectureships, and to develop the social side of student 
life by the erection of unions and hostels. 

As regards the first object, a sum of more than 
18,000/ was expended in the academic year 1924-25 
m the provision of teaching fellowships, the holders 
of which are expected to devote most of their time 
to research, research fellowships and scholarships, and 
research grants to members of the staffs and other 
investigators Grants were also made to the Scottish 
Marine Biological Station at Millport, the Rowett 
Research Institute at Aberdeen, and the Animal 
Breeding Research Department at Edinburgh. 

For the academic year 1925-26, 20 teaching fellows, 
10 research fellows, and 31 research scholars have 
been appointed, while m addition, grants m aid of 
research have been given to 36 individuals During 
the year 1924-25, 17 scientific papers were published 
by teaching fellows, 28 by research fellows ami 
scholars, 27 by recipients of research grants, and 13 
by investigators working in the laboratory of the 
Royal College of Physicians , in these papers the 
following subjects are represented ' Mathematics, 
physics, chemistry, geology, botany, zoology, anatomy, 
paleontology, physiology, pathology, medicine The 


judgments of the experts appointed by the Trust to 
report on the work of fellows and scholars are uni¬ 
formly favourable, and it is recorded that many of 
those who in former years were thus assisted to 
pursue their scientific careers now occupy prominent 
positions in the academic or industrial world. 

With respect to the provision of opportunities for 
the prosecution of scientific research m the Scottish 
universities, the operations of the Carnegie Trust 
have brought about a marked change for the better. 
Previous to Mr. Carnegie's munificent donation, there 
were very few post-graduate science scholarships, and 
many of the most promising students were compelled, 
by the necessity to earn a livelihood, to leave the 
universities as soon as they had graduated. Now a 
selected number of graduates are enabled to enter 
upon courses of research, vastly to their own ad¬ 
vantage and to that of the universities. Moreover, 
as is evidenced by the following quotation from the 
report, the activities of the Trust have also benefited 
the universities in a less direct manner " . . it is 
evident that the cause of University education com¬ 
mands to-day the consistent confidence and support 
of private benefactors and of public bodies On more 
than one occasion the Committee, in intimating their 
quinquennial grants, have expressed the hope that 
these would act as an incentive in stimulating local 
effort to supplement the Trust’s contributions, and 
hasten the completion of many important purposes 
to which the Trust were able to give only partial 
assistance It is gratifying to find that a large 
measure of help has been forthcoming Dunng the 
past Quinquennium alone private benefactions to the 
four Universities have exceeded 800,000/. Yet large 
as are the sums now devoted to University work in 
Scotland, there are few sections which do not call for 
some further advance, and the help which the Trust 
has been able to give is to be regarded as only an 
indication of the opportunities which still exist to 
benefit the people of Scotland through the Univer¬ 
sities " 


The Genetics of Cereals. 


THE study of the cytology of cereals has come to 

have an important place in agricultural plant 
breeding In both wheat and oats, diploid, tetra- 
ploid and hexaploid species are known, the haploid 
number of chromosomes being seven In rye and 
barley the fundamental number is the same, but 
polyploid varieties have so far not been discovered. 
But as much less work has been done with the latter 
cereals, it is not improbable that polyploid species 
may yet be found m them Dr. K. V. Stolze 1 has 
published a summary of our present knowledge on 
this subject, in which all the earlier work is reviewed. 

In certain forms of wheat and oats eight pairs of 
chromosomes have been described. Some of these 
records may be due to error, but certain of them are 
probably correct. Stolze suggests that such forms, 
which are indistinguishable from the normal, have 
arisen through transverse segmentation of one 
chromosome. This is more probable than the alter¬ 
native method of origin through non-disjunction as 
in (Enothera lata , since in the latter case external 
differences appear But the author himself figures 
in rye a homotypic nucleus with six chromosomes, 

1 11 Die ChromosomeazaMen der baupt^chhchsteu Getreidearten netwt 
aUgcmcirirn lietrachtungen Ubcr Chromosomen, Chromosometwabl und 
CuroraosoroengrfS^e im Pflan mi retch " Von Karl Viktor Stolze. (Biblio¬ 
theca Genetic*, Band 8 ) Pp iil f-71 (Leipzig ■ Gebrtider Borotraeger, 
1935-) 9 So (fold marks. 
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which is an indication that non-dzsjunction occurs in 
this species 

The author recognises that the determination of 
whether, m any case, a transverse or a longitudinal 
split has occurred, depends largely updn comparative 
measurements of chromosomes and nuclear volumes. 
The usual view has been that in the wheats the 
polyploid conditions have arisen through longitudinal 
splitting of the chromosomes, probably accompanied 
by crossing Stolze favours the view that fragmenta¬ 
tion of the chromosomes has been concerned Further 
investigations alone can settle this question. It seems 
very probable that both longitudinal and transverse 
splitting of the chromosomes have occurred in 
different genera of plants, but in the wheats the view 
of multiplication by a transverse split encounters 
serious difficulties, both genetical and cytological. 
The determination of this point would throw further 
light on the relationships of the various forms. 

A dwarf form of wheat, which originally appeared 
in experiments of de Vilmonn, has since been care¬ 
fully studied by Messrs. Engledow and Wad ham 
(. Journ . Genetics, vol, 16, No. 1), with interesting and 
important results. It was known that the dwarfs 
gave rise to tails which bred true and dwarfs which 
continued to 'split* in a ratio which might be 
interpreted as 1: 2 ; 1, including certain bushy plants 
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which never flowered, Also, the tails and dwarfs 
could not always be distinguished by their heights. 
It was found that in each generation dense-eared 
plants (a safer character to deal with than dwarfness) 
gave (1) lax-eared, (2) dense-eared, (3) short plants 
with one stem and no ear, and (4) bushy pigmy 
plants with no ear. The last, when grown under 
special conditions, produced ears which were found 
to be denser than the normal dense-eared form 
Dense-eared plants showed wide fluctuation in height, 
which made classification on a height basis imprac¬ 
ticable, Usually, height and ear-density are inherited 
independently and are hence presumably determined 
by different chromosomes. It is therefore suggested 
that in this ever-splitting race there may have been 
a fusion of these two chromosome pairs, this being a 
part at least of the mutational change to which the 
dwarf form owed its origin. A number of ever-splitting 
races of cereals are discussed. It is hoped that a 
cytological investigation of this peculiar dwarf will be 
made, which may help to clear up the genetic peculi¬ 
arities of such ever-splitting races 

In another paper in Journ. Genetics, vol. 16, No 1, 
Messrs. Engledow and Hutchinson give some results 
of crossing between Tnticum turgidum and T durum 
or nvet and Kubanka wheat Since these are both 
tetraploid species, there is no sterility in the hybrids 
The ¥ 1 plants from this cross showed the vigour of 
heterozygosis. In previous experiments with wheat 
the endosperm characters of the seed have appeared 
to show maternal inheritance, in spite of the fact that 
double fertilisation takes place, which might be ex¬ 
pected to lead to the phenomena of xema, or paternal 


influence on the endosperm. In T. turgidum x T. 
durum the grains were larger than in either parent, 
but while intermediate in certain features, the vitreous 
texture and extreme hardness of the durum endosperm 
were dominant. Moreover, the grains on each Fj 
were uniform, although the endosperm really belongs 
to an F a generation and might be expected to show 
recombinations In the F a plants the same condition 
held, but in addition to the plants with endosperm 
like turgidum or like durum, there were other plants 
in which the gram showed various mixtures of the 
two kinds of tissue The striking difference between 
the phenomena of xema in maize endosperm and 
maternal inheritance in wheat endosperm leads to 
the suggestion that since m wheat seeds the endo¬ 
sperm cells are already dead, the paternal character 
determined by the male nuclei has not had a chance 
to express itself But the same conditions would 
appear to obtain in the maize seed, where xema 
occurs 

In these crosses the inheritance of solidness of 
straw has also been studied. The " lodging " of 
cereals is believed to be due to lack of elasticity, 
rather than lack of strength, m the stems Solid 
straw has greater elasticity. In different varieties of 
wheat various kinds of solidness were found, and these 
were in general unifactonal differences , but the 
results were influenced by other factors for size of 
straw. 

From these crosses it should be possible to produce 
a nvet wheat with high yield, hard, * baking * 
endosperm, and solid, non-lodging straw. 

R Ruggles Gates. 


Dielectric Constant and Molecular Structure. 1 


THE physical methods for investigating the 
* structure of molecules are principally five m 
number * (1) the ratio of the gaseous specific heats 
at constant pressure and constant volume , (2) the 
arrangement of atoms in crystals found by X-ray 
diffraction methods , (3) the molecular band spectra 
as interpreted by the quantum theory , (4) pheno¬ 
mena indicating strong fields of force around certain 
types of molecules, (5) refractivity and dielectric 

properties The connexion between dielectric con¬ 
stant and molecular structure was to some extent 
realised by Faraday, but the theory has been developed 
by Lorentz, Debye, J. J Thomson, Gans and Pauli, 
Recent tests have confirmed the basis of the theory. 

The electrons in a molecule are displaced in an 
electric field, causing the appearance of an electnc 
moment. Account must also be taken of the facts 
that not all electrons are similarly situated m the 
molecule and that an effect is produced on the field 
of its neighbours by the displacement of an electron. 
The effect produced on the displacement of any 
electron by that of other electrons in the same mole¬ 
cule must also be considered. If each molecule is 
a permanent electnc doublet of moment there 
is a tendency of molecules to orient themselves with 
their electnc axes in the direction of the field. This 
is hindered by the thermal agitation and a statistical 
average degree of alignment results, depending on 
the moment of the doublet, the strength of the 
field and the temperature All these factors are 
' included in the equation of Debye : 
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In this e is the dielectric constant, N the number 
of molecules per unit volume ; e the electronic charge , 
v v the number of electrons of type p in the molecule ; 
r the binding constant, L v a factor to take account of 
the effect produced on the displacement of any electron 
by that of other electrons in the same molecule , k 
Boltzmann's gas constant; T the absolute tempera¬ 
ture , A, B are constants, and D is the density 

In the case of gases the equation has only recently 
been tested with sufficient accuracy , e is very near 
unity. One of the experimental methods, used by 
Herweg and improved by Zahn, consists in amplify¬ 
ing the electrical beats between two differently tuned 
oscillating circuits, one of which contains the experi¬ 
mental condenser alternately filled and emptied of 
gas. The electrical beats are made audible by a 
telephone receiver and produce acoustical beats with 
the sound from an electrically driven tuning-fork. 
This method is capable of measuring a change m 
capacity of one part in two millions By plotting 
U - 1 )vT, where v is i/D, a straight line is obtained, 
from which A, the binding constant r and B, or the 
permanent electnc qjoment m of the molecule, may 
be computed. The values of y. so found vary from 
I 03 x io- w for hydrogen chlonde to 0 06 x for 
carbon dioxide In the case of liquids, the values vary 
from 0*20 x io' 1 ® for benzene to 2 15 * 10 18 for amyl 
alcohol; the value for water is 1 98 x 10- l> . The 
application to liquids is not very good, probably on 
account of the mutual actions between molecules not 
allowed for in Debye's formula, and Gans has derived 
a much more complicated formula. C. P. Smyth has 
shown that it may be combined with the Lorentz 
dispersion formula to permit at least an approximate 
calculation of the electric moment in many cases. 
In some cases the moment vanes with temperature, 
apparently due to association. 
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If assumptions are made as to the structure of 
molecular models, the consideration of dielectric 
constants will enable these to be tested, although 
of course it will not explicitly give us the structure 
of the molecule. Prof. Compton gives examples of 
the LcwiS-Langmuir type and shows that the electnc 
moments produced by the shifts of the electrons in 
the formation of molecules are reasonable values. 

The binding constant may also be calculated from 
refractivity data, and the figures derived by Bom 
and Heisenberg, Fajans and Jooz, Smyth and others 
indicate that the electrons are most easily shifted m 
ions with small central positive charges (cores) and 
also in large atoms, where they are far removed from 
the centre The deform ability of molecules thus 
indicated has an important bearing on the theory 
of spectra, and a difficulty in the Ritz formula may 
perhaps be resolved if it is assumed that the electron 
Shell is distorted by the field of the valency electron 
rotating about the core of the atom Prof. Compton 
indicated that numerous interesting problems still 
await investigation in other aspects of dielectric 
constants. 


University and Educational Intelligence. 

Aberdeen —The Senatus has resolved to confer 
the honorary degree of JX D. on Prof, F, W. Oliver, 
professor of botany in University College, London , 
Dr. R W Reul, emeritus professor of anatomy in the 
University of Aberdeen, Prof T. B Wood, professor 
of agriculture in the University of Cambridge 

Birmingham —The report of the Principal (Mr, 
C. Grant Robertson) presented to the annual meeting 
of the Court of Governors on February 25, shows that 
the number of students, which had been steadily 
diminishing since the abnormal period of inflation fol¬ 
lowing the War, last year reached its minimum, and 
there are indications that recovery has already begun. 
The percentage of unmatnculated and part-time 
Students continues to decrease. 

The construction of the new block for the biological 
departments at Edgbaston is rapidly progressing, and 
it is expected that the building will be in use next 
session The transfer of these departments, however, 
will raise a serious problem, 111 that the Harding 
Library m its present form will be quite inadequate 
to meet the consequent increase in the demands on 
its space 

The new building for the Department of Petroleum 
Mining is already occupied, and is shortly to be 
formally opened. In addition, a new laboratory has 
been erected for the Mining Department and equipped 
with large-scale experimental plant for the study of 
scientific and technical problems of coal treatment, 
the funds being provided by the Central Committee 
of the Miners’ Welfare Fund. The Pnncipal directs 
attention to the fact that the Mining Department 
now serves as the post-graduate mining school for 
the Universities of Oxford and Cambridge. 

An appeal is made for more generous support of 
the University by the midland area generally. In 
particular, ” What is needed to-day is the establish¬ 
ment, on an adequate scale, of post-graduate scholar¬ 
ships. Its absence is a cause of national waste ; 
and no better service to the cause of true education 
and a heightened national efficiency could be rendered 
than by the creation of such an endowment.” 

Cambridge. —Mr. G. F. Shove, University lecturer 
in economics, has been elected to a fellowship at King’s 
College. Mr. 1 . A. Richards and Mr. F. McD. C. 
Turner have been elected to fellowships at Magdalene 
College. 
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A slight change has been introduced into the regula- 
tions governing medical studies ; it is now laid down 
that no student may attend any course of instruc¬ 
tion for the third M.B. examination until he shall 
have passed the last part of the second examination 
(pharmacology and general pathology) Some r young 
men in a hurry ’ may find this distasteful, but there is 
little doubt that the principle on which the change 
is founded is sound. 

The Board of Research Studies is proposing that a 
summary of each successful thesis for a research degree 
shall be published in the Reporter . Such summaries 
would then be distributed to the universities from 
which non-graduate research students are drawn. 
The present practice is that dissertations are placed 
in the University Library ; some of them never appear 
in print, and in this way good work is sometimes lost 
to sight and memory. It is thought that the present 
proposal would both obviate this possibility and also 
avoid overlapping in research work. Incidentally, 
the great increase in numbers of research students at 
Cambndge in recent years will become apparent 

The governing body of Emmanuel College is offering 
to a research student, commencing residence in 
October 1926, a studentship of the annual value of 
150/ Preference will be given to a candidate who 
has already completed at least one but not more than 
two years of research. Applications should reach the 
Master of Emmanuel (The Master’s Lodge, Emmanuel 
College, Cambridge, England) not later than June 30. 
Candidates should submit two certificates of good 
character, a statement of the proposed course of 
research, and evidence of general ability and of special 
fitness for the proposed course of research. 

London. —The offer of the Petne Medal Committee, 
on behalf of the subscribers, of a Petrie Medal and 
Fund amounting to 75/. has been accepted. The 
Medal is to be awarded once in every three years for 
distinguished work in archaeology, preferably to a 
British subject 

Prof C A, Lovatt Evans has been appointed as 
from Aug. 1 to the Jodrell chair of physiology tenable 
at University College. Since March 1922 Prof. 
Lovatt Evans has been University professor of 
physiology at St. Bartholomew’s Hospital Medical 
College. During this period he has published " Re¬ 
cent Advances m Physiology ” (1925) and edited a 
new edition of Bambridge and Menzies* “ Essentials 
of Physiology ” (1925), 

Dr G. V. Anrep has been appointed as from March 1, 
1926, to the University readership in physiology 
tenable at University College. Dr. Anrep was 
educated at the University of Dorpai and at the 
Medical Faculty of the University of Leningrad. 
From 1912-14 he was engaged m research work at the 
University of Leningrad and at University College, 
London. From 1917 until 1920 he was senior 
assistant in physiology at the Institute of Experi¬ 
mental Medicine of Leningrad and in 1920 he was 
appointed assistant, and in 1923 senior assistant 
in physiology at University College, London. He 
obtained the D.Sc, degree in physiology in 1923 and 
has been awarded the Schafer Prize and the Julius 
Mickle Fellowship (1924-25) for his research work in 
this University. His published work includes numer¬ 
ous articles m the Journ. of Physiol . (1912-25) ; 
Proc. Roy. Soc. (1923-25); ana in Heart. 


Applications for the Beit fellowships for scientific 
research should be made upon a prescribed form and 
sent to reach the Rector, Imperial College of Science 
and Technology, South Kensington, S.W*7, by, at 
latest, April 19. ‘ 
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Contemporary Birthdays. 

March 8, 1855. Prof, Karl E, Ritter von Goebel 
March 8, 1859. Sir Robert Blair. 

March 9, 1862. Sir Sidney F Harmer, K.BE, 

F. R.S. 

March 10, 1858. Maj -Gen Sir R. Havelock Charles, 

G. C.V.O. 

March io, 1861, Sir Arthur E, Shipley, G B E, 
F.R.S. 


Prof. Karl E Ritter von Goebel, LL D. 
(St. Andrews), a foreign member of the Linnean 
Society, was born at Billigheim, Baden He was 
educated at the universities of Tubingen, Wurzburg, 
and Strasbourg Elected to the chair of botany at 
Strasbourg in 1881, he later occupied posts at 
Rostock and Marburg, down to the time when he 
became professor of botany at the University and 
director of the Royal Botanic Gardens, Munich An 
authority on the mosses and liverworts (Bryophyta), 
some of his work has appeared m English under the 
titles, “Sketches of Plant Biology" (1889), “The 
Organography of Plants" (Oxford, 1905) 

Sir Robert Blair, Education Officer of the London 
County Council from 1904-24, is a graduate of the 
University of Edinburgh Early he had practical 
experience as a schoolmaster, afterwards engaging in 
new avenues of work as Chief Inspector, Technical 
Education, Ireland, 1901--4 In 1903 he was a member 
of the Mosely Education Commission to America 
He was president of the Educational Science Section 
at the British Association meeting in 1920 Sir Robert 
has wntten informing papers on features of American 
education, on the relation of science to industry, 
and cognate subjects. 

Sir Sidney Harmer, Director of the Natural 
History Departments, British Museum, was born at 
Norwich. Educated at University College, London, 
he graduated at King's College, Cambridge , after¬ 
wards he was Assistant Tutor there (1890-1908) and 
Superintendent of the University Museum of Zoology 

Sir Havelock Charles, sergeant-surgeon to the 
King, is a Knight of Grace of the Order of St. John 
of Jerusalem. He was educated at Queen's College, 
Cork, Dublin, and at one or more foreign universities, 
He passed into the Indian Medical Service from 
Netley in 1882. Formerly professor of surgical and 
descriptive anatomy in the medical colleges at Lahore 
and Calcutta, he was also surgeon of the Mayo 
Hospital, Lahore. Sir Charles accompanied their 
Majesties the King and Queen to India, 1911-12 
Formerly he was president of the Medical Board and 
Medical Adviser to the Secretary of State for India 
An authority in tropical diseases, he was for some time 
Dean of the London School of Tropical Medicine. 

Sir Arthur Shipley, eminent as a zoologist, 
Mister of Christ's College, Cambridge, since 1910, was 
educated at University College, London, and Christ's 
College. He was demonstrator of comparative 
anatomy in his university, 1885-94. From 1917-19 
he was vice-chancellor of the University of Cam¬ 
bridge. In 1887 he was delegated by the Colonial 
Office to investigate a plant disease in the Bermudas. 
Translator of Weismann's work on heredity, he has 
beed a voluminous writer in aU branches of zoological 
science* Sir Arthur is chairman of council of the 
Maxine Biological Association. 
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Societies and Academies. 

London. 

Royal Society, February 25 —O, R Baldwin and 
G B. Jeffery . (1) The relativity theory of plane waves. 
Weyl showed that giavitational waves of small 
amplitude may be resolved into waves of three types— 
longitudinal-longitudinal (L-L), longitudinal-trans¬ 
verse (L-T), and transverse-transverse (T-T) Edding¬ 

ton showed that the only physically real waves are 
T-T waves, and identified a particular type of T-T 
wave, accompanied by an electromagnetic wa\e, with 
light It appears that these waves are not purely 
periodic, but are accompanied by a cumulative change, 
which seems to indicate that plane light waves cannot 
be propagated indefinitely Waves of finite amplitude 

are now discussed without approximation. Whether 
accompanied by electro-magnetic waves or not, L-L 
and L-T waves are fictitious, while T-T waves pro¬ 
pagated with the velocity of light are physically real 
The exact differential equation of light waves is 
obtained Eddington's conclusion that plane light 
waves cannot be propagated without a cumulative 
change is confirmed by the more exact treatment 
(2) Electronic orbits on the relativity theory For an 
electron and nucleus attracting according to the law 
of the inverse square of the distance, either one can 
describe about the other a circular orbit of any radius, 
or, if on the balance there is a mutual repulsion, no 
circular orbits are possible On the relativity theory 
the inverse square law is no longer accuiately obeyed, 
and the circumstances in which a circular orbit can be 
described are less simple —Margaict Stimgon and 
G. B Jeffery • The motion of two spheres in a viscous 
fluid. The stream function of the motion generated 
by two spheres moving with equal velocities in their 
line of centres is calculated The fluid thrust on each 
of the spheres is calculated and numerical values are 
computed for the case of equal spheres —A L 
McAulay and F P. Bowden Evidence for a film 
theory of hydrogen overpotcntial from surface tension 
measurements In order that hydrogen may be 
liberated at the cathode a film of high surface tension 
must first be formed over the mercury. In a pure 
acid electrolyte the passage of extremely small 
quantities of electricity produces this film, which 
remains intact when the circuit passing the current is 
broken. Addition of small quantities of 10ns of 
metals more noble than copper destroys the film 
completely and Distantly, metals less noble than 
copper leave the film intact The film when fully 
formed seems to have a definite place in the electro¬ 
chemical senes. Production of overpotential at the 
cathode requires the initial establishment of the film 
In building up the film, single electrode potential 
measured above reversible potential of mercury is 
proportional to surface tension of film; and finally, 
further addition to the film increases single electrode 
potential, but leaves surface tension approximately 
constant— J, H. Wolfenden . Cntical potentials of 
hydrogen in the presence of catalytic nickel and 
copper. By comparison with results obtained when 
molecular hydrogen was the preponderating source of 
ionisation, it is concluded that substantial quantities 
of atomic hydrogen are present at the metal surface 
Similarity exists between the effect upon the form of 
the ionisation curve of the presence of the catalyst 
metal and that of an incandescent grid (as determined 
by Olmstead),— J P. McHutchison : Adsorption ex¬ 
periments with radium D and radium E. An isotopic 
precipitate, formed under such conditions that one of 
the two analogous radio-active compounds is soluble, 
exhibits a preference for its own isotope, whereas a 
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non-isotopic precipitate displays no such preference 
The addition of a soluble lead salt to a solution of 
radium D and radium K stops the adsorption of 
radium D by charcoal, and in this way radium E has 
been extracted m a state of great punty, The half- 
life period of radium E has been so determined as 
4*9 days.—J S Dunn (r) High-temperature oxida¬ 
tion 01 metals The oxidation of three copper-zinc 
alloys has been investigated. It is controlled by 
diffusion through a protective film of oxide, and the 
rate of oxidation varies exponentially with the 
temperature The variation of diffusion rate with 
temperature is deduced (2) The low-temperature 
oxidation of copper Oxidation of copper in its 
normal commercial state follows the theoretical 
parabolic law over comparatively short time intervals 
Oxidation of catalytically active copper proceeds more 
rapidly The origin of this departure from the ideal 
law is traced to changes occurring in the oxide film, 
and a general parallel is established between catalytic 
behaviour and oxidation rate.—J Heyrovsk# A 
note on the significance of the electrode potential 
The stages of the author's cycle, described by J A V 
Butler as irreversible, involve the correct free energy 
terms. 

Geological Society, February 3 —S James Shand . 
The alkaline rocks and nng-mtrusions of Pilansberg 
(Transvaal) Pilansberg, a group of hills in the 
western Transvaal, is the largest of the secondary 
eruptive complexes which are super-imposed upon the 
great complex of the Bushveld The energy which 
caused the extrusion of the Bushveld felsites, and the 
intrusion of the sheets of norite and red granite, was 
not quite exhausted by these tremendous events , 
but reactions went on underground, which led to the 
opening of new channels through which alkaline 
magma ascended Plugs and dykes of syenite and 
foyaite cut the granite and the nonte in Sekukumland, 
in the Pretoria district, and in the west, where Pilans¬ 
berg presents one of the greatest intrusions of purely 
alkaline rocks in the world. The Berg is circular in 
outline, and covers about 200 square miles The 
rocks may be grouped into (1) a volcanic series and 
(2) an intrusive senes The former includes felsites, 
phonolites, tinguaite, and a great development of tuff 
and breccia ; these rocks formed a cover under which 
the intrusive senes crystallised 

Llnnean Society, February 4—A Bruce Jackson 
On a new hybnd conifer ( Cupressus macrocarpa x noot - 
Afltewsis) The tree was raised in icjti from seeds 
of a cone taken from a tree of Cupressu* macrocarpa , 
growing about 50 yards from one of C nootkatensia, 
which was evidently the pollinating plant—B O 
Coventry Coloured photographs of Cashmir plants 
—C C Hurst * On the nature and ongin of species m 
Rosa The genus Rosa may be divided into two 
major groups * (1) Diploid, with 7 gametic chromo¬ 
somes ; (2) Polyploid, with multiples of 7. Diploids 
fall naturally into 5 discontinuous species which breed 
true to their structural characters, are intrafertile 
and interstenie Polyploids (except a few duplicated 
cultivated forms) are composed of various combina¬ 
tions of characters and chromosomes of the 5 diploid 
species. Chromosomes of diploid and polyploid 
species may be frequently observed working in 
septets during mitosis and meiosis. This presents a 
new mode of heredity with non-Mendelian ratios, and 
offers a solution of the problem of the inheritance of 
acquired characters Three diploid species which 
do not conform to the septet formulae are classed as 
distinct genera; they may be relics of the Tertiary 
flora. The distribution of species coincides with 
accepted views of the arctic origin of the land flora 

NO. 2940, VOL. II7] 


of the northern hemisphere, atfd points to an origin 
by descent from an arctic decaploid species with 
5 double septets of chromosomes and characters, 

g eneralised and adapted to variable oonditions, which, 
y successive losses of whole septets, gave rise to the- 
lower polyploid species and eventually to the five 
specialised diploid species. The original decaploid 
species would most probably arise by duplications of 
an ancient diploid species under luxuriant conditions. 
This would be followed, in secular time, by differentia¬ 
tion of the five double septets of chromosomes and 
characters by duplicational segregations and gene 
mutations. Evolution would be an alternating 
process, from diploid to polyploid species (i.c creative) 
and from polyploid to diploid species (i.e emergent), 
according to geological conditions 

Optical Society, February 11,—W. M. Hampton: 
The annealing and reannealing of glass, (m.) The 
determination of annealing temperatures The for¬ 
mulae deduced in pts i and li are applied to the 
case of heating glass under constant gradient, and the 
temperature at which strain disappears is obtained, 
the effect of the known change in the coefficient 
of expansion on this temperature being discussed, 
(iv.) The annealing of glass at low temperatures. 
The annealing equation is considered from the point 
of view of dimensions —F W. Preston : The nature 
of the polishing operation. The evidence for the 
existence of a surface layer on polished glass differing 
from the underlying material and from the surface 
layers of ground, or fire-glazed glass, or crystalline 
surface layers in the case of quartz, is slight or nega¬ 
tive The polishing process may be one of ultra- 
microscopic abrasion complicated by the fact that 
the fissures produced by one/grain of the abrasive lie 
m the territory of its neighbour, and that the abrading 
efforts of the several grains tend to neutralise one 
another. 

Dublin. 

Royal Irish Academy, January 25 —H. Ryan and 
Amy Markey The action of mtnc acid and of 
nitrogen peroxide on triphenylamme Nitrogen per¬ 
oxide converted triphenylamme (in solution) into a 
tetranitrotnphenylaimne which did not melt below 
280° C. Nitric acid at the ordinary temperature 
and at low concentrations in acetic acid or cajrbon 
tetrachloride solution converted triphenylamme ;into 
the same tetramtro derivative, and in addition to it 
a trimtro derivative melting at 219 0 C and a hexa- 
nitro derivative melting at 272 0 C. were obtained, 
The mtrotriphenylamine melting at 139 0 C. previously 
obtained by Heri (Ber. Chem Ges , 18, p 2157) was 
shown to be 4-nitrotnphenylamine by synthesis from 
4-mtrodiphenylamme —H. Ryan and Mary Glynn : 
The relative speeds of the removal of nitric acid from 
systems containing certain aromatic compounds. 
Equimolecular amounts of nitric acid afid diphenyl- 
amine, diphenylmtrosamine, stilbene, phenylbenzyl 
ether, diphenyl ether, o-tolylurethane, diphenylure- 
thane, and ethyl-o-tolylurethane respectively were 
allowed to interact at the same concentrations in 
carbon tetrachloride solution at 6o° C. The speed 
of the removal of the nitric acid was greatest in the 
case of diphenylamme and diphenylmtrosamine. The 
initial speed in the case of stilbene was greater than 
that with phenylbenzyl ether. Diphenyl ether re¬ 
acted less rapidly than phenylbenzyl ether but more 
rapidly than the urethanes.—H. Ryan, D. T, Flood, 
and P T McNulty; The nitric compounds of 
0 -dmaphthylene oxide, jS-dinaphthylene oxide, in 
carbon tetrachloride solution and at the ordinary 
temperature, was converted by nitric acid at low 
concentrations into monomtro-/ 3 -dinaphthylene oxide* 
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melting at 185° C., which was previously obtained 
by Haqgbinson and Litnpach (/X.S., 59, p. 1100), 
and a dinitro-0-dinaphthylene oxide melting at 
3*8° C. The latter substance was also got by the 
action of nitrogen peroxide on 0-dinaphthylene oxide 
in acetic acid solution, but in the absence of a solvent 
a tetramtro-/ 9 -dinaphthylene oxide decomposing about 
320° C, was obtained. Another crystalline tetranitro- 
0-dinaphthylene oxide melting with decomposition at 
342 0 C. was formed by treating the dmaphthylene 
oxide with fuming nitric acid. 

Edinburgh 

Royal Society, February' 8 —Henty Briggs The 
Wheatstone bndge as the means of measuring linear 
and angular dimensions at a distance, and its applica¬ 
tion to borehole surveying The paper consisted for 
the most part of a description of the author's bore¬ 
hole surveying instrument known as the “ Chno- 
phone," In this instrument, by means of liquid 
resistances held in shallow cups provided with 
electrodes, the principle of Wheatstone's bridge can 
be utilised in obtaining polar co-ordinates and in 
Teadmg such co-ordinates at any distance Thus a 
transmitter, placed in a borehole of any depth, 
automatically furnishes messages to a surface 
receiving station, from which the direction and 
amount of deviation from the perpendicular of the 
hole can be obtained.—E T. Whittaker , On the 
adjustment of Sir J J. Thomson's theory of light 
to the classical electromagnetic theory. In a recent 
paper Sir J. J Thomson has suggested a corpuscular 
or quantum theory of light, in which the light is 
supposed to consist of closed circular tubes of electric 
force moving, with the velocity of light, at right 
angles to their planes, like vortex-nngs This theory 
is now brought within the compass of the classical 
Maxwell-Lorents theory of the electromagnetic field 
Thomson’s theory is extended by adjoining to the 
Maxwell-Lorcntz equations certain terms which repre¬ 
sent a " magnetic current " Any theory of the type 
of Thomson’s necessarily involves the introduction 
of these terms A kind of "electric vortex-ring" is 
thus obtained and expressed analytically . such a 
structure would behave as a light quantum. 

Leeds 

Philosophical and Literary Society, January 27.— 
W, P. Milne . The ten nodes of the Hessian of the 
cubic surface.—S Brodetsky : The equations of the 
gravitational field in orthogonal co-ordinates. The 
equations of the gravitational field m Einstein’s 
theory, when put down in their general form in terms 
of tensors, have the disadvantage of not being im¬ 
mediately intelligible. On the other hand, if an 
attempt is made to write out the equations in explicit 
form, the result is too complicated for analytical 
use, The gravitational equations are now worked 
out iff terms of orthogonal co-ordinates with no 
other, restriction. The similarity with Lame's trans¬ 
formation of Laplace’s equation is interesting and 
suggest*ve,-r-E. C Stoner: The atomic moments of 
ferromagnetics The magnetic moment per atom of 
fenomagnetic metals and alloys may be found from 
this variation in susceptibility with temperature 
above the Curie point, and from the saturation 
intensity of magnetisation at low temperatures, 
Interpreted on the basis of the quantum theory of 
atomic magnetbm, the apparently discordant values 
deduped by the two methods are compatible with 
each other, and with the values found for para- 
magmatic ions in solid salts and solutions.—G, F 
lr*t| an<l *R. Whiddington: Note on the passage of 
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electrons through small apertures. It has been 
found in agreement with previous workers that if 
electrons %n vacuo are accelerated towards an anode 
furnished with a narrow and more or less central 
aperture, only a small fraction of those electrons 
which appear on the further side have energies 
corresponding to the full potential difference When 
the magnetic spectrum is examined, there is not a* 
continuous gradation of energies as hitherto supposed, 
but a many-lined or banded spectrum depending on 
the conditions of the experiment —H S Patterson and 
B Whytlaw-Gray * Photophoresis Photophoresis 
is of very general occurrence, it varies from 
substance to substance, and the negative effect never 
occurs without the pasitive. In some substances the 
negative effect is very difficult to detect The effect 
is most marked with highly absorbent bodies such 
as carbon and organic dyestuffs —Mrs M S Burr 
Preliminary note on solvate formation An equation 
has bfeen deduced representing the solubility of 
2 4-di-mtrotoluene in sulphuric acid-water mixtures 
of different concentrations between 84*5 per cent, 
and 95 pei cent acid. Similar equations appear to 
be valid for other mtnj-compounds, and may be 
explained by supposing that the solute forms, with 
the better solvent, a continuous senes of solvates in 
equilibrium with a certain amount of free solute. 
The application of the equation may be complicated 
by the formation of compounds between the two 
constituents of the solvent, although no great diffi¬ 
culty is expenenced where the compound is sharply 
defined, as, for example, in sulphuric acid mono- 
hydrate —Sylvia Garstang and W Garstang Pre¬ 
liminary note on the development of Botrylloides 
and its bearing on the ancestry of the Chordata. 
The inclusion (Tumcata) or exclusion (Amphioxus- 
Craiuata) of the hypophysial region within the neural 
folds is compared with the continuity or discontinuity 
of the longitudinal cihated bands of eclnnoderm 
larvae The evolution of Chordata is due to elabora¬ 
tion of the original larval organisation, and its partial 
(Tumcata) or complete (Amphioxus-Cramata) super- 
session of an original sessile adult condition (1 e . 
pasdomorphosis) —D. Greenwood and W, H Pearsall * 
Observations on geotropism Earlier conclusions are 
confirmed that geotropic curvatures are associated 
with changes in the hydrogen-ion concentration of 
tissues during the period of curvature In Vicia faba 
stems and roots, the convex flank is slightly more 
acid. The differences in pH value observed are 
sufficient to cause differences m volume on the 
convex and concave flanks and hence to account 
for the curvatures observed. The different behaviour 
of the stem and root is associated with observations 
on the pH value of the fluids exuded from stem and 
root—these being of low pH m the stem It is also 
found that geotropic curvature is more rapid in 
plants grown in the light (as compared with those 
kept m the dark), and also in plants which have 
been exposed to coal-gas. 

Paris 

Academy of Sciences, January 25 — L6on Guillet: 
The properties of certain treated chrome-nickel steels. 
It is known that under certain conditions of beat 
treatment, some special steels, especially chrome- 
nickel steels, become very fragile, although their other 
mechanical properties remain practically unchanged. 
Details are given of experiments forming a system¬ 
atic study of this phenomenon.— A. V^yuihe: The 
systematic position of the genus Erato, a prosobranch 
gasteropod mollusc.—A. siyller ; The wrapping of 
surfaces,—Arnaud Denjoy : The iteration of analytical 
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functions.—D. Mordoukhay-Boltovskoy The general¬ 
isation of the theorem of Eisenstein indicated by 
Tchebychef —Hen6 Lagrange : A class of conformal 

representations.^-KivSHovitch 1 The calculation of 

the conditions of primary shock in the problem of 
three bodies,—V Fock . The reduction of the plane 
roblem of elasticity to an integral equation of Fred- 
olm —Bernard Lyot The polarisation of the planet 
Venus. The explanation of the polarisations found 
for Venus would appear to depend on the properties 
of clouds formed of minute drops of water —E Dar- 
mois and P. Gabiano The polanmetnc study of 
mineral and organic dimolybdomalates, An applica¬ 
tion of Oudemans' law An extension of work already 
published on the dimolybdomalates of sodium and 
ammonium to other bases (lithium, potassium, aniline, 
barium, calcium, methylamme, etc ) All these are 
characterised by the anion 4MoO a( 2C 4 H fl O ft —V. 
Pose j pal Resonance absorption in the domain of the 
X-rays —Jean Gandillot : The presence of a bed of 
coal in the metamorphic strata to the south of 
Limoges —P Fallot and R Bataller : The tectonic of 
the mountains between Montalban and the coast of 
the Province of Castellon (Spain).—L Ebl6 and J Iti£ . 
The values of the magnetic elements of the station of 
Val-Joyeux (Seme-et-Oi 9 e) on January i, 1926,— 
L. Blaringhem , Methods and results in the formation 
of hybrids of flax —Mile. Laura Kaufman . The growth 
of the body and organs of the pigeon —Lucien Daniel 
The variations of inuhn in the grafted Jerusalem 
artichoke.—F. Grand The morphological and func¬ 
tional signification of the pseudobranenia of fishes — 
Auguste Lumitre * The invisibility of certain floccu¬ 
lates —Mme Phisalix . The rabicidal power of the 
blood of the hedgehog.—H Vtolle ■ The antiseptic 
,power of chloropicnn Details of experiments prov¬ 
ing the great antiseptic power of aqueous solutions 
of chloropicnn with various types of pathogenic 
organisms 

February i —H. DesUndres The magnetic per¬ 
turbation of January 26, 1926, at the Meudon Ob¬ 
servatory Tills magnetic storm was indicated on 
the recording instruments for about 15 hours, and 
at the same time an aurora borealis was visible. 
The state of the sky prevented simultaneous ob¬ 
servations of the sunspots w'lth the spectro-helio¬ 
graph Measurements of the intensity of wireless 
waves received from Rome and Bordeaux are made 
daily at the Observatory, and on this day it was noticed 
that the intensity of reception was greatly increased, 
those from Rome being about four times the average 
strength —A Blondel The reversibility of frequency 
multipliers with iron cores —V. Grignard and P 
Chambret The ketomc splitting of the tertiary 
alcohols. The decomposition by distillation of tertiary 
alcohols into water and an unsaturated hydrocarbon 
is well known, but in a few cases a splitting into 
ketone and hydrocarbon has been observed It has 
been found that under certain conditions, detailed 
m the paper, the dehydration can be suppressed and 
the formation of ketone increased —M Camille 
Matignon was elected a member of the section of 
Chemistry m succession to the late M A, Halier.— 
Charles Jordan . New developments for the applica¬ 
tion of the theorem of Bernoulli.—N. Mandelbrojt: 
Transcenclant numbers and analytical functions,— 
Nikola Obrechkoff . The summation of divergent 
series and the analytical prolongation —-V, Nechville : 
A new form of differential equations of the restricted 
elliptic problem—Jean Fallou and A. Mauduit: The 
maintenance of a non-sinusoidal free oscillation by 
resonance of one of its harmonics—Pierre Thomas 
and Mile. Marie Sibi : Contribution to the study of 
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the structure of jellies. Details of the study of the 
behaviour of the gel formed by the dibenzoyl acetal 
of sorbite.—Etienne Audibert: The mechanism of 
the fusion of coal. A study of the effect of rate of 
heating on coke formation —Louis Grenet: Quasi- 
limiting states in crystallised bodies.—<Ch. Courtot 
and Jan Krolikowski: A new preparation of «-inda- 
none This substance is obtained with yields of 90 
to 95 per cent, by the oxidation of a-chlonndane with 
chromic acid. Crude rndene, obtained by a careful 
rectification of phenolic oils from coal tar and sub¬ 
sequent removal of phenols by soda, can be con¬ 
verted into the chlonndane by hydrochloric acid.— 
Pastureau and Mile Zamenhof . The preparation of 
propylidene and isoamyhdene acetone with inter¬ 
mediate production of the corresponding ketols. 
Propionic aldehyde and alcohol are condensed with 
aqueous soda in the presence of ether to the ketol 
CH a -CH 8 -CH(OH) -CH- - CO-CH # and this is 
readily dehydrated by oxalic acid to the unsaturated 
ketone Isoamyhdene acetone is obtained by a 
similar reaction —L Royer : The mutual orientations 
of crystals determined by the single coincidence of a 
plane link of the two species —Ch, Maurain and L 
Ebl6! The magnetic storm of January 26, 1926 
Details from the records of the magnetograph at the 
Val-Joyeux Observatory —Raymond ChevalHer : Ex¬ 
tinction of the magnetic perturbations at the periphery 
of Etna —Jean Dufay Polarisation of the light from 
the nocturnal sky —P Lavialle : The polymorphism 
of the anthers in Kvautta arvettsis .—Pierre Leaage 
The carnosity of the cotyledons and the bushy 
form of the stem in Lcptdium sativum acclimatised 
to salt water —Francois Pellegnn , The affinities of 
the flora of the volcanic summits of Tibesti (Central 
Africa) — R SouSges . Embryogeny of the Umbelli- 
ferac . The development of the embryo in Carum 
Carvt .—Armand Dehorne . Cytological indices of the 

? resence of cholesterol in the normal eye —J Wolff : 

he presence in various fungi of an oxydase not 
previously described In a certain number of fungi 
there exists an oxydase, accompanying lac-case and 
tyrosinase but distinct from these two ferments, 
which has the property in the presence of oxygen of 
oxidising ferrous salts of organic acids to feme salts. 
The name ferrase is proposed for the ferment.— G 
Leven and Emile Coudert: New data on the patho¬ 
geny and therapeutics of mcoercible vomiting in 
pregnancy —Georges Mouriquand ■ Pellagra. Its ex¬ 
perimental realisation.— L. Auger : The experimental 
realisation of vitular fever. 

Melbourne. 

Royal Society of Victoria, December 10 —E Kidson: 
The annual variation in the velocity of cirrus clouds over 
Melbourne. The velocities yvere deduced from nepho- 
scope observations. The predominating westerly 
component has a marked minimum (16*5 m/s) m 
February, a second in May, then nses to a maximum 
(26*3 m/s) in November. The variation is of a 
similar type for the south component, but opposite 
for the north and east. There is close correlation for 
each component between the velocity and the fre¬ 
quency of observation The resultant mean direction 
is approximately 270° from January to April, 280° 
from May to August, thence veering to 265° in 
December,—Gerald F. Hill: Australian termites 
(Isoptera). Notes on Stolotermes, Calotermes, tad 
Coptotermes with descriptions of new species.*—New 
or little-known fossils in the National Museum, 
Pt. xxix.—On some tertiary plant remains from 
Narracan, S. Gippsland. The flora described occurs in 
a comparatively thin seam on the Tta Mile Creek 
near Thorpdale, and is part of a thick bed of sand- 
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stone and quartzite underlying the older basalt. It 
is apparently older than that of the Morwell Coal, and 
of a kind that oompares closely with Berwick in 
Gippflland, and even with Dalton near Gunning, New 
South Wales. The " Acer ” earlier recorded from the 
Australian Tertiary undoubtedly belongs to Stercuha 
—A. J. Ewart and A. H. K. Petrie : Contributions to 
the flora of Australia (xxxi) Noteworthy among the 
new genera and species from the Northern Territory 
are the genera Wycliflea and Sidena, the former of 
which belongs to the Caryophyllaceas and shows a 
response to xerophilous conditions by complete 
cleistogamy, while the latter belongs to the Malvaceae 
and shows remarkable reduction of the androecium — 
A. D. Hardy. Delayed dehiscence affecting several 
species in the families Myrtaceae, Proteacea*, and 
Conifene. A hedge of Hakea leucoptera, twenty years 
old, has retained its earliest fruits unopened, and 
several young " Cypress pines ” have withheld seed of 
six years of fruitings. In Callistemon and Melaleuca 
delay is habitual. Some hedge plants of Cupvessus 
macrocarpa showed five years' reservation. In Euca¬ 
lyptus platypus var acunnnatus specimens from one 
tree in various stages showed that in six years the 
inch-long umbel stalks became immersed in the stem 
or branches Protea melhfera and Isopagon cerato- 
phyllus retain mdehisccnt fruits in persistent heads 

Rome 

Royal Academy of the Lincei, December 1925,— 
G Bruni and A Ferrari . Solid solutions between 
compounds of elements of different valency. Anhy¬ 
drous lithium and magnesium chlondes. When exam¬ 
ined by the powder method, anhydrous magnesium 
chloride gives a photogram corresponding with a cubic 
lattice coincident with that of lithium chloride ; the 
elementary cell contains two molecules of magnesium 
chloride or four molecules of lithium chloride Since 
the magnesium salt is doubly refracting and uniaxial, 
it has a pseudo-cubic structure belonging to pne of the 
tetragonal or hexagonal systems —F Zambonini and 
R. G. Levi • Isomorphism of molybdates of rare earth 
metals with those of calcium, strontium, barium and 
lead In the isomorphous molybdates of the alkali nc- 
earth and cerium group metals, the elementary solids 
are found to contain equivalent volumes of these 
compounds.—E Bompiani. Construction of proactive- 
differential invariants of a surface. — Carlo Severlni . 
Convergence of the series of orthogonal functions 
—Beniamino Segre : Quadratic complexes of straight 
lines of S 4 ,—Giovanni Sanaone * Indeterminate equa¬ 
tions of the unit of negative type m real quadratic 
bodies.—Antonio Signorlni: Presso-flexion of masonry. 
—Amaldo Belluigi. Somigliana's theory of seismic 
waves.—G Natta : Crystalline structure of cadmium 
and nickel hydroxides. For these hydroxides, which 
crystallise m the rhombohedral system, the dimension 
of the cell has been verified by calculation of the 
density and the atomic arrangement controlled by 
calculation of the intensity, various values being 
ascribed to the parameters. Both hydroxides are 
analogous in structure to magnesium and manganese 
hydroxides.—A Terni and C, Padovani: Action of 
sodium hypophosphlte on stannic chloride. In dilute 
solution these compounds do not appear to interact, 
but at higher concentrations they yield a voluminous 
White precipitate of the formula, SnCl 4 , Sn(H s PO,) 4 , 
Nathan Shalem, A new cenomanian fauna of 
Palestine.—Virginia Oennaro : Piedmontite in mica- 
schists in the Lanzo valleys (Piedmont Alps).—G. 
Amaotea and G. Martino: Investigations on spermatic 
secretion (xvii). Fasting and testicular activity in 
the pigeon.—Luigi De Caro: Variations of the 
electrical resistance of the muscles. 
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Vienna. 

Academy of Sciences, December 17 —M. Kohn and 
A Segal : Communications on bromo-phenols, (xix.) 
Brominated nitro- and dinitro-cresol —-L Schmid and 
B. Becker : Condensation of 2-amino pyridine with 
thiophosgene, and condensation of 2-amino pyridine 
with aliphatic aldehydes.—E Schrodinger The 
relation of the four-colour to the three-colour theory. 
—L. Waldmann • Geological survey of the Moravian 
mountain foundations north of Sigmundsherberg — 
R Andreasch , Carbamide and guanidine derivatives 
of the sulpho fatty acids (iv.) —O. Abel : An 
attempted solution of the Flysch problem. The 
Flysch sediments m the Alps and Carpathians are 
very uruform, poor in fossils, with unexplained traces 
of life and associated with petioleum, Suggesting 
that the Flysch must be a shallow water deposit. 
The mangrove swamps of south Florida and of Cuba 
suggest that the Inoceramcn strata of the Alps and 
Carpathians may have been laid down in a tidal 
mangrove girdle—H Handel-Mazzetti . New Chinese 
plants (xxxvm.), with index to species described 
during the year 1925 —R. Schwinner : Mountain 
land north-east of Graz 


Diary of Societies. 

SATURDAY, M*ri;h «. 

Royal Society or Medicink (Otylogy Section), at 10.80 a m.— Sir William 
Milligan: Haunorrliaglc Types of Ear Disease occurring during 
Epidemics of Influenza.—M, G Estcourt * Uradenigo'a Sjndromc — 
Ur A. R Frlel Demonstration of Experiments on Ion Action 
Royal Institution or Great Britain, at 8.—Sir Ernest Rutherford! 
The Rare Uasos of the Atmosphere and their Importance In Atomic 
Theory (1) 

Gilbert White Fki lowbhip (at 6 Queen Square, W.O 1), at 8.—Annual 
Conversazione 

Institute of British Foundr\mkn (Lanenahhe Branch) (at College 
of Technology, Manchester), at 4 —G. Mortimer . Aluminium Fnundiy 
Prtti tice 

MONDAY, March 8 

Royal Society ok Edinburgh, at 4.80.—MW* N B Kales The Anatomy 
of the Head of a Foetal African Elephant, Kl*pha$ afneanu* (LomUvnta 
africana ) —Dr. C M Yonge The Digests p Diverticula in the Lamelli- 
brtiuohs —Prof W l’eddie Present Problems in Colour Vision the 
Laws of Vianal Fatigue, and of Resultant Sensation.—Dr F A. E. 
Crew . Fertility in the Domestic Fowl.- Prof. H. W Turnbull The 
Invariant Theory of Forma in Six Variables relating to the Line Complex. 
— Head- fy/ tale only .—Prof. P Humbert Some Hyper space Harmonic 
Analysis Problems introducing Extensions of Mathleu’s Equation.—W. 
Saddler 4 A Geometry associated with the Double Binary (2 .') Form 
Royal Institution or Great Britain, at P ID,—Pi of J Bnrcroft. 
The Egg (4): The White. 

Institution oy Binuctural Enuinekrs(S tudents’ Meeting)(at il Victoria 
Street), at 6 - H. J Dtane and others Disonssion 
Institution or Automobiie Enoinhkrb (Birmingham Centre) (at 
Chamber of Commerce, Birmingham), at 7 — Mr Topllss. The 
Metallurgist in Inspection and Design. 

Institution or Electrical Engineers (Informal Meeting), at 7,—F. 
Greedy and others. Discussion on A Recent Development In A C 
Apparatus 

Institution or Electrical Knoinekrs (North-Eastern Centre) (at 
Armstrong College* Newcastle-upon-Tyne), at 7 —R. B. Matthews. 
Electro-Farming ; or the Application- of Electricity to Agnoultme 
Glasgow University Alchemists’ Club, at 7 80 —Annual General 
Meeting. , , „ t 

Institutb or Metals (Scottish Local Section) (Annual’General Meeting) 
(at Institution of Engineers and Shipbuilders in Scotland, 89 Elmbaiilc 
Cresoent, Glasgow), at 7.80.—W. R. Barclay : Nickel and its Alloys. 
British Psychological; Society (Education and Medical Sections) (at 
Royal Society of Medic lue), at 8 — Drs. Cyill Burt, M. Hamblin Smith, 
W. Reee Thomas, F C Shrubsall, and A F Tredgold . Symposium on 
The Definition and Diagnosis of Moral Imbecility 
Surveyors’ Institution, at 8.—Discussion on pai>ern by C. P Sanger, 
Sir John Oakley, C, H Bedells, F. W. Hunt, and 11 E HUerwin On 
The Various Statutes which comprise the New Law of Property. 
Medical Society or London, at 8.80 —Sir Thomas Holder, Dt. C E. 

Lakin, and others; Discussion on Obscure Pyrexia in Adults. 

Royal GEonBAPHicAL Society (at JEollan Hall), at 8.80. 

Institute oy Chskibtry (Manchester and District Section).—Di M. 
Young: The Endocrine Glands. 

TUEHDA Y, MAJR.cn 0. 

Manchester Geological and Mining Society, at 4. * , 

Manchester Literary and PaiLoeOMiKJAL Society, *t 4.-Prof. G, 
Elf lot Stnlth ; Brains of Apes and Men (Wilde Memorial Lecture) 
Roysl OOLLEOS Or PHYSICIANS or London, at A— Prof W. W 0. 
Topley i Experimental Epidemiology (Milroy Lectures) (8). 




368 


NATURE 


v [March 6 , 1926 ' 


INSTITUTION OP PETROLEUM TEUUNOLOOiaTS (*t Royal SoCiitV of Arts), 
at 6.8<k—Dr, A. Wade; The Search for Oil m Australia. 

Zoological Society op London, at 6.30.—Dr F. D. BtoweH: The 
Purification of Sea-Water by Storage.—Dr. F, B, Nopcsa. Heredity 
and Evolution —Dr, W. 0. Osman BUI: A Comparative Study of the 
Panorama.—Isabella Gordon ■ Notes on a Numbei of Muriceld Genera 
(Akyanaria Qorffonawn) with Special IWerenoa to Sptculatfon. 
Institution or Electrical fixotNCKBa (North Midland Centre) (at Hotel 
Metropole, Leeds), at 7.—R. A. Oliattock • Address, 
ftrarrrvriox or Electrical Engineers (Scottish Centre) (at North 
British Station Hotel, Edinburgh), at 7.—Prof. S P. Smith An Ail- 
Electric House 

Royal Photographic Society , at 7 — Annual General Meeting. 

Institute or British Foundry*en (Lancashire Branch. Burnley 
Section) (at Burniey Municipal College), at 7 IS —A. E. Wilson * The 
Usefulness of Wood Patterns mounted on Boards 
Institution op AUTOMOBILE Kkoinefru (Coventry Ct ntre) (at Broadgate 
CafA Coventry), at 7 iiO — P Brewster The Preparation of Motor 
Cycles for Speed Events 

Institution op Emoinrierb and Shipbuilders in Scotland (at 88 
Elmbank Crescent, Glasgow), at 7.80 
Qukkctt Microscopical Club, at 7.80. ~D. J. Soourfleld A Mioroscoplc 
Fossil Crustacean from the Rhyme Chert, Aberdeenshire 
Pharmaceutics! Hiiouty of Urfat Briton, at 8.—Edmund White’ 
British Pharmacy and iU Relation to Continental Practice 
Royal Society of Medicine (Surgery, Medicine, Electro-Therapeutics, 
and Therapeutic# Sections), at 8.— Discussion on The Treatment of 
Krophtlttilmle Goitre (continued) 

WEDNESDAY, March 10. 

fwanruTE of Metals (Annual General Meeting) (at Institution of 
Mechanical Engihpor#), at 10 a m and 2.- G. Mortimer The Die- 
Casting of Aluminium Alloys—A Review of Current Methods —8 L 
Hoyt and T, R. Schermerhom The Hardness of Gold-Rolled Copper 
— R W, Bailey * Note on the Softening of Strain-Hardened Metals and 
ifca Relation to Creep.—W. Fettknccht' Crystal Growth in Recry stal Used 
Cold-Worked Metals — It, Genders The Interpretation or the Macro- 
atnifture of Cast Metals.~W. L Kent * Ths Brittle Ranges of Broure 
—D. Stoekdale The Copper Ilieh Alumlntum-Copper*T!n Alloys. 

Inbtitute or Hyojkne, at 3 80_Dr. C K Shelty: The Incidence or 

Infections Disuses in Public Schools. 

Geological Sooimrr of London, at 5,90. —Prof. J E. Marr: The 
rieistoeena Deposits of the Lower Part of the Great Ouse Basin.—'Sir 
T. W. Edgeworth David and Dr W G Woolnough : Cretaceous 
Glaciation in Central Australia 

Institution of Electrical Engineers (South Midland Centre) (at 
Birmingham University), at 7 —R B. Matthews: Electro-Farming, 
or the Application of Electric!tv to Agriculture 
rNsmcmc of Metals (Swansea Local Section) (at University College, 
Swansea), at 7 15 —Dlscuanion on Annealing. 

Radio Society or G reat Britain (at Institution of Electrical Engineers), 
at 7.80 

Royal ttocimr or Aww, at 8 —Dr. R. Thlessen . The Microstructure 
of Coal 

Institution or Chemical Engineers (at Burlington House), at 8.— 
H. M. Dunkerlay Refrigeration In Chemical Manufacturing Proceaae* 
Royal Sooipty of Medicine (Surgery, Medicine, Electro-Therapeutic#, 
and Therapeutic!* Sections), at 8.—Discussion on The Treatment of 
Exophthalmic Goitre (continued). 

Eugenics Education SocjBiy (at Royal Society), at 8 80.—Dr. A 8 . 

Parkas Sterility and Vitamin Deficiency * a Review 
Institution or Structural Engineers (Lancashire and Cheshire 
Branch). -R Travers Morgan : Building Construction from a Surveyor's 
Point of View a Survey of Regulations governing Buildings 

THURSDAY, March 11, 

Inhttilt* or Metals (Extraordinary General Meeting and Adjourned 
General Meeting) (at Institution of Mechanical EnginearaX *t 
10 a.m and 2 — T. B Crow: Some Experiment* on the Soft- 
Soldering of Copper. — A Glynxm Lobley and D. Jepaon : The 
Influence of Gases on tfhpper at High ‘Temperature# Part T.—A. J. 
Murphy The Constitution of the Alloys of Silver and Tin.-W. 
Hume*Rotbery * Researches on the Nature, Jfropertie#, And Conditions 
of Formation of Intermetallta C impounds, with Special Reference to 
Cei tain Compounds of Tin Part-* I -V - ft J. Tapeell and Bradley ; 

The Mechanical Properties at High Temperatures of an Alloy of Nickel 
and Copper, with Special Reference to Creep.— B B. Evans and H, F. 
Richards. Determination of Zinc Oxide ip Brass.Prof, C. O. 
Bannister ■ Note on the Corrosion of an Ancient Tin Specimen —A. M. 
Portevfn • Striation duo to Working or to Corrosion in Microscopical 
Metallography A Contribution to the Study of the Mode of Action 
of Etching Reagent*. _ , . 

Royal Society, at 4.80,—J. A. Campbell. The Effects of Ultra-Violet 
Radiation upon the Metabolism of Healthy Subjects,—B Ponder: A 
Study of certain Forms of Inhibition and Acceleration of Haemolysis. 
—Di S 1) Schryver ami H, W, Button The 1 eolation of some Un* 
described Products of Hydrolysis of Proteins —To he read IntUle ; 
—A W. Greenwood and Dr. F. A E Grow; Studios on the Relation 
of Gonad Ir Structure to Plumage Characterisation in the Domestic 
Fowl,—Pi of E. P, Cat heart and W A, Burnett: The Influence of 
Muscle Work on Metabolism in varying Conditions of Diet — E. 
Fischer • The Heat liberated by the Beating Heart. 

Royal Anthhopologioal Institot* (Edinburgh and the Lothiana 
Branch) (at Royal College of Surgeons, Edinburgh), at ft — D. M. Greig: 
Prehistoric Trepanning 

London Mathematical Son sty (at Royal Astronomical Society), at ft.— 
R, H. F<jwler * Atom-Mechanic (Lecture),—W. Saddler: A polar Triads 
on Cubic Curves .—3 H Grace ■ (u) A Point in EhrnneratlvcGOomebry; 
(ft) The Four-square Theorem,—w. E Baker: A particular Cubq-nxblo 
Cremona Transformation,—fi B, 0. Darling: On the Sums of Divisor* 
of Numbers (Moduli »8-and ft)—Prof, 0, 0, Hardy: A TbooronpOon* 
corning Harmonic Function*. 
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ROTA* Golluoi w PnvsicuUs Of London, at ft.—Dr. a Hart: The 
Development of Psycho-pathology and it* Place in Medicine (floril- 
sfcouian Lectures) (i), 

Royal Institution or Gar at Brit aim, at 5.16.—Dr. 0. D. BUI*: The 
Atom of Light add the Atom of Electricity (8). 

Royal Aeronautioal Soonrt (Students' Section), at 6.— flylng-CHfleer 
II. L. Rage Experimental Flying from the Pilot*# Point of View, 
Sooixtv or Chemical Industry (Chemical Engineering Group) (Jointly 
with the Bristol Section of the Society) (at Bristol University), at 
ft.—A OgUvIe: Sifting Plant.—T. J. Stevenson: Sifting Machinery 
and Processett, 

Institution oy Electrical Bnqinkers(D undee Bub-Oentra) (at Univer¬ 
sity College, Dundee), at 7.90.—A. F Stevenson .* Cable Troubles. 
Optical Society (at Imperial College Of Science), at 7.80,— R. Kingslake : 
Applicathm of Urn HarUnsnn Test to the Measurement of Oblique 
Aberrations.—W G. Colima: Some Physical and Optical Character, 
latios ot the Stylus on Celluloid Method of Recording, 

[Nfl-nTtmov or Et botrical ISiiottnms (I/lsh Centre (Dublin)) (at 
Trinity College, Dublin), at 7 46.—Dr J, F, Crowley: Recent Develop¬ 
ments in the Production of Synthetic Ammonia. 

Rotal Society or Mpidioine (Neurology Section) (at National Hoapltal 
for the ParalytaeU and Ex^leptio, Queen Square), at 8. 

FRIDA F, March 12.' 

Royal Astronomical Society, at 5 —P tea Brnggencate. Note on the 
Problem oT Cepljeld-Variation—S I) Tschemy Occultatiotia of Stars 
and Planets by the Moon, observed at Klew in the year 1026 —W, 
Elchelberger and A Newton . The Orbit of Neptnne's Satellite and 
the Pole of Neptune's Equator —Dr H. Spencer Jones Note on the 
Secular Motion of the Pole,—Prof R. A Sampson . The Structure of 
the Solar Cluster —M. 0 Johnson The Velocities of Ions under 
Radiation Pressure in a Stellar Atmosphere, and their Effaot in the 
Ultra-Violet Continuous Spectrum. 

Rotal Ho< 1x1 v or Medicine (Ophthalmology Section) (Clinical Meeting) 
(at Royal London Ophthalmic Hospital City Road), at 6. 

Physical Sooirrv or London («t Imperial College of Science), at ft.— 
R M Archer Heat Lort&en from Vacuum Vessels,—Dr A. H Davis: 
A Ripple Tank for the Study of the Acouatlc 1 * of Buildings 
Royal College or Surgeons or England, at ft —Sir Arthur Keith . 
Demonstration of Parts concerned in tM Secretion and Absorption of 
Cerebroiplnal Fluid. 

Malacoiouical 8001 rtv of London (at Llnnean Society), at ft. 
North-East Coast Inctituiion oy Knoineers and Shifeui Loans 
{Graduate Section) (Jointly with Institution of Electrical Engineers) 
(at Armstrong College), at 7.—R W Gregory : Paper. 

Royal Photoqraphic Society, at 7—J. 8 Hodgson: Whaling In the 
South (Lecture). 

Institute oy M ft alb (Swansea Local Section) (at University College, 
Swansea), at 7 16,—Discussion on Annealing 
Society or Chemical Industry (South Wales Section) (at Swansea 
Technical College), at 7 SO — E. A, Tyler: Some Notes on Pure 
Chemicals : An Inquiry into the Purity of Axallable Supplies 
Junior IwsTiTtmon or Encumbers, at 7.90. —F. E Webb. Paint 
Spraying 

North East Coast Institution or Enginuri* and Shipbuilders (at 
Newcastle-upon-Tyne), at 7 80 —R. J. Eyras ' What Is Sea Speed * 
Royal Sanitary Institute (at Town Hall, Hastings), at 8.—Prof. II. R- 
Kenwood A City of Health (Lector*). 

Hoy at Institution or Great Britain, at 9.— Sir J J, Thomson: 
Radiation from Electric Discharges 

West or Scotland Iron and Steel Institute (at Royal Technical 
College, Glasgow) —J. Mitchell Corrosion, 

SATURDAY, March 18. 

Royal Sanitary iNanTunc (at Town Hall, Hostings), at 10.80 a.m.— 
Dr. G, It. Brow. Miss Hester Viney, Dr. J. Fenton, and others: Dis¬ 
cussion on Mnttarcraft and Fatheroraft—J Parkin, H, T. Taylor, 
and others: Discussion on The Effect of ths Public Health Act of 102ft 
on the Work of Municipal Bngiiiears sod Sanitary Inspectors. 

Royal iNarmnioN or Great Britain, at 3 —Sir Ernest Rutherford: 
The Rare Gases of ths Atmosphere and their Importance In Atomic 
TI^B&ry j2), k 

Scottish Junior Gas Association (at Royal Technical College, 
Glasgow), at 7.—S, H Hunter: Scientific Service. 

Biochemical Society (at University College). 


PUBLIC LICTURU* 

SATURDAY, March ft. 

Horniman Museum (Forest Hill), at ft.80.—Miw M. A- Murray: The 
Other World of the Ancient Egyptians 

MONDAY, March 8. 

University or Uxntps, at 6.1ft.—Prof* W, H. Deng: Tim Flora of th* 
Devonian Period, 

TV9SDAY , March ft. 

University Oollme, at 6.80.—Dr. C. F. Arietm Rappers : The ErolM^Oft 
of the Nervous System, (Succeeding Lectures mi Match 10, U, and 13.) 

W&DtfRSDAY, March 10. 

London School or BcOnonic#, at ft.— Prof. A- Radcliffe.Brown : Tbs 
Study of Backward Peoples: Its Method and Practical Value, 
(ftuoceedihg Lecture# on March 13 and 1ft.) 1 

THURSDAY, March U, 

Kot.i. Soon, or Ann, at S.-'W. A. H»rv«y: Hoo»ing, Aa 
P resent, and Future. Its Effect On the Health and Outlook of the 
People (C)iodwlck Lsctnre) ’ - ' 

SATURDAY, March 18. 

Bowum* KMn (PWwe BUI), •> * 4 #.—Dr. H. Or»l»ra tlwmea: 
H«w Anlmtti «ml wtot th*y DM- 
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British Science and Invention, 

O F the importance of research to the electrical 
industry, or of the notable improvements in 
machines, appliances, and processes brought about in 
the industry by special investigation, there can be no> 
question, The new types of electric lamps, which give 
far better light at a smaller cost than those they super¬ 
seded, and the new forms of submarine cables enabling 
speeds of working to be increased three or four times, 
are but two familiar instances of the happy results of 
successful research Formerly progress was achieved 
mainly by the discoveries of inquirers working single- 
handed, but nowadays we speak of team work and 
communal research The simple apparatus of bygone 
days has given place to plant of an extensive and 
expensive character quite beyond the pocket of the 
ordinary individual, and because of this, the financial 
requirements of industrial research have to be seriously 
considered. The subject crops up at the meetings of 
every research association, and at the annual luncheon 
of the British Electrical and Allied Industries Research 
Association on February 12 provided the president, Mr. 
LI. B. Atkinson, with a theme for his address 
The position of this particular Association, which 
was founded in 1920, is that though it is admitted it 
has done fine work with good results, yet the Depart¬ 
ment of Scientific and Industrial Research has had to 
announce that the grant to the Association for the next 
five years will be only half that given during 1920-25, 
while in 1930 it will be stopped altogether. Many of 
the leading technical journals have referred to this 
matter, and though it is generally regretted that the 
Department is withdrawing its support, yet there 
appears to be no doubt that the industry will rise to 
the occasion, find the whole of its own research fund, 
and probably benefit itself in so doing, The Electrical 
Review declares, “ Research is no mere accomplishment, 
something merely ornamental; it is bedrock necessity,” 
and “ the partial withdrawal of Government aid must 
be accepted as a challenge to greater efforts ” “ Those 

who have saved large sums of money through the 
work of the Association know that it is so and ought 
to subscribe freely to its funds.” 

As to the position of the industry itself, it is a really 
active branch of engineering, and it has not had to 
go through the prolonged depression of many other 
branches. According to one return, the value of 
British electrical exports during 1925 exceeded those 
of both the United States and Germany, the figures for 
the three countries being: United Kingdom, 5,762,000 L ; 
United States, 3,977,000!.; and Germany, 2,876,000/. 
From * these figures it is evident that the with¬ 
drawal of the few thousands of pounds allocated 
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* to the Research Association by the Government 
can make no very appreciable difference to the 
volume of research if all in the industry are fully 
alive to the fact that research is a sound proposition 
commercially. 

In the course of his presidential address at the 
luncheon at the Savoy Hotel, Mr. Atkinson referred to 
the lack of national interest and understanding of 
scientific matters, and towards the close of his remarks 
said : 41 Research Associations and research workers are 
not asking for charity; they are urging that the present 
squalid civilisation should be replaced, as it can be, by 
a far better one, if applied knowledge tn every sphere 
is encouraged and developed; that instead of being a 
last charge upon the resources of the nation, research 
should be a first charge ” In pressing his claims, 
Mr. Atkinson referred in eloquent words to the epoch- 
making discoveries and invention of British men of 
genius, and to Great Britain, " which in science has 
towered above all others.” He remarked that “ modern 
industrial and scientific knowledge is almost wholly 
the production of British effort.” He mentioned the 
work of men such as Watt, Bessemer, Faraday, Da\y, 
Kelvin, Lockyer, Newton, and Joule in glowing terms 
Not only in practical mechanics, but also in mathe¬ 
matics, m chemistry and in physics, Britain had led 
the way. As to electricity, “ the voltaic battery and 
the magnetic action of currents of electricity are not 
British discoveries, but that said we have finished,” 
while “ our fundamental discoveries have been carried 
forward and applied by hundreds of brilliant workers 
in'all lands, but the claim that every great step forward 
in modern science is a British product cannot seriously 
be refuted.” 

No one of British birth fully aware of the achieve¬ 
ments of the men of our race can fail to be proud of 
our record, but whether we are justified in regarding 
ourselves as the fount and origin of these things to 
«the extent implied by Mr. Atkinson may be doubted, 
and some of his statements would, we think, be difficult 
to substantiate before an impartial tribunal. If one 
speaks of Dalton and Davy, it is not right to forget 
Lavoisier. If Perkins laid the foundation of the coal- 
tar colour industry, it is well to remember he gained 
instruction and inspiration at the hands of Hofmann, 
to whom English chemists owe a great debt. At one 
time British students eagerly sought the laboratories 
of Magnus and Bunsen and Liebig. What sort of history 
of physical science could be written without a mention 
of Kepler, Galileo, Huygens, Leibnitz, Euler, Lagrange, 
Fresnel, Fourier, Regnault, and Helmholtz ? 

Though we are aware of the brilliant work of English¬ 
men in many fields of discovery, we should be surprised 
to find a foreigner who would assent to Mr. Atkinson’s 
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estimate. Neither barometer, telescope, thermometer, 
•microscope, air-pump, Leyden jar, thermopile accumu¬ 
lator, phonograph, or gramophone can be claimed for 
Britain. If we have had our Arkwrights and Cromptons, 
others also have had their Vaucansons and Jacquards. 
In practical chemistry the French can claim Berthollet 
and Leblanc, the Belgians Solvay, and the Germans 
Achard, Wohler, and Welsbach. Our title to the steam 
engine and locomotive and the fundamental processes 
in iron and steel manufacture cannot be disputed, but 
once launched upon industrial development, the United 
States in some ways surpassed the mother country. 
In a well-written and balanced “ Popular History of 
American Invention,” which appeared a short time 
ago, the writers had evidently been to some pains to 
give honour to whom honour was due, but just as 
Mr. Atkinson claimed the carbon incandescent lamp 
for Swan and failed to mention Edison, so the American 
writer gave the credit to Edison and omitted to mention 
Swan ! 

There have been many causes contributing to 
British eminence in the worlds of science and engineer¬ 
ing. Great Britain was never cursed by such a disaster 
as the Thirty Years’ War, neither were the industries 
of the country subject to the grievous taxation due to 
the extravagances of a Louis XIV. The success of 
British arms and the spread of British commerce both 
influenced national development, while with its freer 
political institutions Britain has from time to time been 
the asylum of many able foreigners who have added 
their quota to the common stock of knowledge. Of 
these the great Herschel is the outstanding example, 
but other names, such as Mond, Siemens, Dollond, 
De Moivre, and Sprengel will be recalled. It is most 
desirable that, if lessons from history are to be used to 
stimulate inquiry, the historical views should be broad 
and just, for, as Davy remarked when presenting the 
Copley medal to Arago, “ Science hke Nature, to which 
it belongs, is neither limited by time or space. It 
belongs to the world and is of no country and no age.” 
The British share in the spread of natural knowledge 
was admirably set out in “ Britain's Heritage of 
Science ” by two distinguished men of science, but that 
review does nothing to detract from von Zittel’s remark 
that “ all civilised nations have shared in the develop¬ 
ment of the natural sciences, the history of any one of 
which must be to a certain extent the history of a 
scientific freemasonry.” While this is true enough, 
Mr, Atkinson was perfectly correct in showing that 
British achievements in pure and applied science hav6 
had world-wide influence in modem civilisation, and 
his address should serve a useful purpose in enlightening 
the public as to the fertility and power of British 
scientific genius and purposeful invention. . 


March 13, 1926] 


NATURE 


37 i 


Simple Natural History. 

(1) The Life Story of a Badger. By J. C. Tregarthen. 
Pp. xvi+152 + 8 plates. (London: John Murray, 
1925.) 6s . net. 

(2J Round about Sussex Downs. By Frederick F. 
Wood. Pp. 222 + 8 plates. (London : Gerald Duck- 
Worth and Co., Ltd,, 1925.) 7 s. 6d. net, 

(3) The Natural History of Hertfordshire. By Dr. 
A, Wilmore, Albert N. Wilmore, W. Graveson, 
Richard Morse and W. Bickcrton. Pp. viii + 152 +16 
plates, (London: G. Bell and Sons, Ltd,, 1925.) 
2r. 6 d. 

(4) More Chats on British Mammals : Rodents and 
Bats. By Dr. J. J. Simpson, Pp. 125 + 4 plates, 
(London: The Sheldon Press; New York and 
Toronto : The Macmillan Co., 1925.) 2s. 6 d. net. 

(5) The Unity of Life : a Book of Nature Study for 

Parents and Teachers. By H. R. Roys ton. Pp. 
281 + 16 plates. (London, Calcutta and Sydney, 
George G. Harrap and Co , Ltd , 1925.) 7$. 6 d net. 

HE natural history of these small volumes is 
simple in the sense that it tends to confine 
itself to observations of first degree, and to avoid the 
more difficult ways of biological truth This simplicity 
almost implies that its descriptions are of a kind made 
by many earlier observers, even where they have not 
been compiled from already existing sources of informa¬ 
tion. There is here, then, little that can be called new 
knowledge, but there is a great deal that is of interest 
to the general reader with a leaning towards natural 
history, and for such the books are intended. In 
their diversity they illustrate a noteworthy character¬ 
istic of natural science, the variety of avenues by which 
the subject may be approached; for although each is 
typical of a distinct class of treatment, any one might 
be taken as an easy introduction to the study of 
natural history, 

Mr. Tregarthen’s work (1) is an excellent example 
of the individual life-history. He traces with vivid¬ 
ness and insight the adventures of one of the most 
interesting survivors of the old carnivore fauna of 
Britain, which he classifies in his own way—“ scientists 
tell us that the badger belongs to the weasel tribe; 
to me, however, who am concerned more with its 
habits than its anatomy, it is a bear.” In the course 
of his descriptions he brings out two very striking 
facts : the abundance of badgers in the Cornish district 
with which he is familiar—twenty-six earths from 
St. Ives to Land's End, averaging about one to every 
mile of coast, and eighty-one earths inland—and the 
extraordinary extent and ramifications of some of the 
century-old earths {one with forty-five holes), where 
many pairs of badgers repose in amicable security. 
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It is gratifying to find that an English naturalist can 
avoid the tendency to a misleading anthropomorphism, 
which characterises a school (peculiarly American) of 
simple natural history, without sacrificing a whit of 
the interest of his story, 

The nature essay is represented by (2). A series of 
disconnected chapters, with a geographical link, gathers 
up odds and ends of information which appeals to the 
lover of the country-side. The essays, which range 
from old country sayings to butterflies, bird life, foxes, 
dogs, hunting, coursing, etc., reveal great enthusiasm 
and dose observation. Particularly interesting are the 
short chapters on tracks and tracking, and on the 
ingenuity displayed by hares in misleading hounds 
upon their scent. 

A much more comprehensive treatise is the county 
natural history of Dr Wilmore and his colleagues (3), 
in which arc given simple accounts, adapted for school 
use, of the geology, physical geography, plant and 
animal life of Hertfordshire. Appendices to the sections 
suggest many promising experiments and exercises for 
the use of teachers and their pupils The authors 
have wisely adopted a regional grouping of their 
information, for this affords an easy approach to the 
discussion of adaptation in both physical and bio¬ 
logical spheres The treatment in the latter sections, 
however, is unequal, and where 21 pages have been 
given over to mammals and 38 to birds, it is scarcely 
sufficient merely to mention that fishes, insects, and 
other invertebrates exist. The latter groups are not 
only of supreme importance to man, but they also 
form essential links in the chain of existence 

Dr. Simpson continues the systematic survey of 
British mammals (4), of which he has already issued 
one small volume. The present series of “ten-minute” 
broadcast “chats” contains concise yet well-balanced 
and wonderfully complete accounts of the appearance 
and habits of almost all the described species of British 
rodents and bats, special attention being directed 
to their human interest. The adoption of Latin 
systematic names as chapter headings is unnecessary, 
and must be repellent to many of the ordinary English 
readers for whom the book is intended. 

Of our five types, “The Unity of Life ” (5) is the 
most ambitious, for it essays to cover the field of general 
biology with a variety of purposes. It aims at assisting 
parents and teachers in imparting a systematic know¬ 
ledge of nature-study, at educating the general reader 
who is interested in evolutionary biology, at instructing 
the elementary biologist in the wider principles of his 
science, and running throughout is the desire “ to help 
all who are brought into close association with children 
to impart naturally and easily a knowledge of the 
main facts’of the reproduction of life.” The author 
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finds it difficult to keep his balance upon these many 
stools. The foundation of his work is laid on a modified 
type system, for he discusses in detail the relationships 
of a few selected examples, and here his descriptions 
are all that is required But the foundation is too 
narrow to bear the superstructure of biological prin¬ 
ciples which he would erect upon it, with the result 
that the treatment of the wider aspects is sketchy and 
incomplete. The book will probably appeal most to 
teachers of school biology who wish to make plain the 
vital connexion between the botanical and zoological 
sides of their nature-study 


Physiology for Clinicians and Students. 

(1) Cltmcal Biochemistry By Dr Ivan Maxwell. 

Pp. 124 (interleaved) (Melbourne: W. Ramsay, 
1925.) 12 s. 6 d 

(2) An Intermediate Text-book of Physiological 

Chemistry: with Experiments By Prof. C. J. V. 
Pettibone. Third edition Pp 404. (London: 
Henry Kimpton, 1925 ) 15s net 

(3) Bainbndge and Menzies Essentials of Physiology 

Fifth edition, edited and revised by Prof. C. Lovatt 
Evans. Pp viii + 508 (London. Longmans, 
Green and Co., 1925.) 14s net 

ERHAPS the most striking development of 
physiological knowledge in recent years has 
been on the chemical side, which has been due to a 
great extent to new and more accurate methods of 
analysis. Mention need only be made of the advance 
in knowledge of the oxidative process m muscle, of 
basal metabolism, of haemoglobin, and of the ductless 
glands. It is important that this knowledge should 
be made available for the clinician as soon as possible. 
The clinician, however, cannot he expected to apply 
to his problems the elaborate methods which are 
necessary for scientific research, unless he can appeal 
to some one with the necessary skill in a well-equipped 
laboratory. But since the chemical changes occurring 
in disease are often well-marked, methods which 
require but little apparatus or time for execution 
are sufficiently accurate to afford valuable informa¬ 
tion. 

(1) The application of such methods to clinical work 
is well earned out in Dr. Ivan Maxwell’s " Clinical 
Biochemistry.” He has selected his methods with 
good judgment and has wisely refrained from making 
his book too large Moreover, the book is not a mere 
reiteration of methods of analysis, for it is made interest¬ 
ing by some information about the diseases which lead 
to abnormalities in the blood and in the various 
secretions. The opening chapter on the urine is very 
well done, and is followed by an account of the estima- 
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connexion we miss figures of urinary casts, glucosazone 
crystals, and of certain apparatus—in fact there are no 
diagrams at all. The book, however, is interleaved 
with blank sheets for the student to make his own 
drawings, and we think this is right The chapter 
devoted to glycosuria is good, but might have been 
fuller with advantage, especially with regard to insulin. 
The estimations to be made in acidosis are well dealt 
with. There are welcome chapters on pancreatic 
efficiency and on hepatic efficiency, the van der Bergh's 
jaundice tests being given. There is also a very good 
account of gastnc analysis—urinary sediments, calculi, 
variations in blood corpuscles and in haemoglobin are 
all dealt with. The book can be safely recommended 
not only to the medical student but also to the clinician. 
A few slips have been left which would have been 
avoided by a careful revision of the proofs. 

(2) Prof, Pettibone’s text-book is a work of a very 
different character It is divided into two parts, 
physiological chemistry and laboratory work. The 
latter part is the better, but some of the methods of 
analysis given are too elaborate for the clinician. The 
best chapters are those which deal with the proteins, 
the carbohydrates, the urine, and with blood analysis 
by Folia’s well-known methods The accounts of 
gastnc and pancreatic digestion are scarcely adequate, 
for but little is given of the methods of testing gastric 
and pancreatic activity. The first part of the book is 
not well constructed ; parts of it are quite elementary 
while other parts are highly technical and difficult. 
It must, however, be borne in mind that it is not easy 
to write a text-book on physiological chemistry, because 
it is almost impossible to say what processes are not 
chemical in the phenomena of life. 

The book opens with a chapter on physical chemistry, 
with an account of hydrogen ion concentration and 
of colloidal solutions, and then deals with the chemical 
properties of the various substances connected with 
the animal body. All this is well done. The author 
then gives an account of digestion, bringing in scraps 
of knowledge about the processes of secretion and 
absorption, which are inadequate and some of them 
loose and inaccurate. It would have been better if 
these bits of physiological knowledge jumbled up with 
purely chemical matters had been omitted. There 
is a good chapter on protein metabolism, with an 
excellent account of the experiments initiated by 
Horace Fletcher, who, with his son-in-law, I>r. Van 
Sommeren of Venice, practised the chewing craze 
with such good results that several physiologists, 
notably Chittenden, investigated the effects of the 
low protein diet which the chewing leads to. Basal 
metabolism and vitamins, among other matters, are 
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well dealt with, but this cannot be said of the treat¬ 
ment of the endocrine glands. The book will not 
seriously compete with those already published in 
Great Britain. 

(3) It is gratifying to know that the editing of 
Bainbridge and Menzies' well-known text-book on 
physiology has fallen into the able hands of Dr. Lovatt 
Evans. This book has long supplied enough sound 
physiology for the unambitious medical.student who 
has not the time or the ability to read one of the larger 
text-books. It is a pity that it has not been purged 
of some of its truly dreadful diagrams, such as that 
of the tracts in the spinal cord. Several other diagrams 
in the chapters on the nervous system are crude and 
inaccurate; Fig 36, for example, is quite wrong and 
does not agree with the description in the text. The 
drawings of real structures, however, are clear and 
good, and several new ones have been introduced. 
It is difficult to decide how much histology should be 
introduced into a book of this kind. Yet Ranvier’s 
drawings of degeneration and regeneration of nerve 
fibres are put in, without any drawings of normal 
nerve fibres. It would be impossible to point out 
the many little additions which have been made, 
but a notable one is the account of the work of Sir 
Gowland Hopkins and his school on tissue oxidations 
The book has grown a little—it will defeat its purpose 
if it grows much more. L. E. S. 


Chemistry and Atomic Structure. 

Chemistry and Atomic Structure By Dr. J. D. Main 
Smith. Pp, 221. (London Ernest Benn, Ltd., 
1924.) 12s 6 d. net. 

O the author of this book belongs the credit of 
having been the first to suggest what appears to 
be the correct modification of the scheme originally pro¬ 
posed by Bohr for the distribution of electrons among 
the different levels and sub-levels in the* atom. For 
example, in the completed A/-level, according to this 
modification, in place of the 6 6.6-grouping of Bohr's 
original scheme, a 2.2.4.4.6-grouping is to be assumed. 
The probable correctness of this view is indicated by 
physical evidence, but the original presentation of it 
by the author was made in connexion with chemical 
considerations. A full statement of his evidence and 
reasoning, such as might be expected in this book, 
would therefore be exceedingly valuable, for it would 
be of the greatest interest to know whether the 
effects of differences in the electronic sub-grouping 
can be recognised in the chemical properties of the 
elements. 

The first half of the book consists of an account of the 
devdopment of the atomic and molecular theory from 
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the speculations of Hindu and Greek philosophers to 
modern structural and stereo-chemical theories and the 
co-ordination theory of Werner ; the second half gives 
an outline of some of the principal branches of atomic 
physics. It is in the last chapter that the deduction of 
the atomic structure of the elements from their chemical 
properties is considered, but the manner in which the 
evidence is presented is disappointing It is difficult to 
gather from the statement there given a clear idea of 
what precisely the method is which has enabled the 
author to deduce the sub-grouping of the electrons from 
chemical facts To take an example, he says : “ The 
detailed chemical evidence, by which it can be shown 
that the first two valency electrons are differentiated in 
energy or firmness of binding from the third and fourth 
electrons, and that both of these pairs are differentiated 
from the remaining valency electrons, is so vast that no 
more than a tithe of this evidence need be cited to prove 
the point,” and this is then given in the form of a series 
of chemical statements But these statements have no 
obvious bearing on the question at issue Thus the 
first is : “ Cupric salts yield characteristically insoluble 
and stable di-pyridino-eompounds ” A careful ex¬ 
planation would be needed to show how this fact can be 
interpreted so that it can be brought into relationship 
with the detailed structure of the uncombined copper 
atom, but no explanation is given either of this or of 
the statements which follow it. 

The difficulties involved on the electron-sharing 
theory of chemical combination m combining the two 
hypotheses : (1) that the maximum number of shared 
electrons is eight, and (2), that a single chemical bond 
always consists of two shared electrons, are discussed. 
The conclusion is drawn that the second hypothesis is 
to be abandoned, and the view is advocated that atoms 
are frequently linked through a single shared electron * 
(The author has further developed this view in a recent 
paper in Ckemtstry and Industry .) 

It is then suggested that easily hydrolysable bonds 
contain only one electron whatever the valency of the 
atoms concerned. This, however, at once raises diffi¬ 
culties which seem to have been overlooked For ex¬ 
ample, if the readily hydrolysable chlorine atom in the 
acid chlorides is linked through a single-electron bond, 
how are the remaining bonds of the carbon atom of 
the - CO.Cl group to be interpreted ? 

The mechanism of electron-sharing is considered in 
an appendix. The possibility that the sharing is 
effected through the revolution of the electron in an 
orbit which encircles both nuclei is discussed in a passage 
that contains several errors, though in fairness to the 
author it should be stated that in the views which he 
expresses he is, in the main, following Prof, ^Morgan. 
The passagi’contains the following statements: 
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NATURE 


{March 15, 1936 


374 


(1) “ Obviously as such orbits have two foci of 
attracting nuclear charges, electrons cannot describe 
elliptic orbits.” But it is well known that the 
ellipse is a possible and stable orbit for a particle 
revolving about two fixed masses situated at the 
foci, 

(2) The Sections of equipotential surfaces about 
two equal similar charges [are] Cassinian ovals ” (This 
statement is attributed to Clerk Maxwell.) Cassinian 
ovals, as is correctly stated, are curves in which the 
product of the distances of a point on the curve from 
the two foci is constant But sections of the equi- 
potential surfaces would only have this form in a field 
where the force varied inversely as the first power of 
the distance (as in that due to two parallel, infinitely 
long, Straight, similarly charged wires). In the case 
under consideration it is the sum of the reciprocals of the 
two distances which is constant 

(3) If such a curve “ is an orbit of constant potential 
[it is] consequently, a possible Bohr orbit for an elec¬ 
tron.” This inference is, of course, entirely unjustified. 
The simplest considerations show that neither Cassinian 
ovals nor the true equipotential curves are possible 
forms for the orbits. 

There are other similarly unsatisfactory excursions 
into pure physics, including a theory of the ether which 
is claimed to elucidate the exchange of energy between 
electrons and radiation and the non-emission of radia¬ 
tion by an electron revolving in a Bohr orbit, discussions 
of the loss of mass associated with the loss of energy of a 
system, and a proposal that the orbital precession of an 
^electron in the neighbourhood of other electrons should 
be regarded as taking place at right angles to the radius 
vector and the direction of motion. The ideas put 
forward in these passages are not in harmony with the 
spirit of modern physics, and in the opinion of the 
reviewer the author would have been well advised to 
have omitted them. 

The treatment of the more purely chemical subjects 
is much less open to objection—though Werner’s co¬ 
ordination theory is very doubtfully simplified by its 
presentation in the form of nineteen generalisations, 
and a good deal of space is devoted to the mechanical 
task of enumerating the types of isomerism that could 
occur among the derivatives of elements of the co¬ 
ordination number six. 

Although there is thus much in this book which 
cannot be passed over without criticism, there is also 
much that is of merit and can be read with interest 
provided that the reader is already familiar with the 
subject. It gives a useful survey of several branches 
of chemistry, and some of the matter is presented in 
ways that are to a certain extent unusual and may pro¬ 
voke thought. 
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Our Bookshelf. 

The Year-Book of the Scientific and Learned Societies 
of Great Bntatn and Ireland: a Record of ike Work 
done in Science , Literature and Art during the Session 
iq 24-1 go5 by numerous Societies and Government 
Institutions Compiled from Official Sources. Forty- 
second Annual Issue. Pp. vii + 407. (London: 
Charles Griffin and Co., Ltd., 1925.) 15$. net. 

It is a pleasure to be able again to extend a welcome 
to this valuable reference work. The issue before us, 
the forty-second, is about the same size as its pre¬ 
decessor, and its contents are arranged on the plan 
which has now become familiar : namely, the societies 
are grouped into fourteen main groups according to 
the subject of their activities, and under each group 
the London societies come first, followed by the 
provincial bodies, and finally those in Scotland and 
Ireland, Under each item are given details of the 
society’s activities, publications, officers, address, and 
similar essential information. The word ‘ society ’ is 
interpreted very broadly, as the publishers are able to 
include Government institutions such as the Royal 
Observatory, Greenwich, the National Physical Labora¬ 
tory, and so on, and in each case a brief but compre¬ 
hensive account of the year’s work and publications is 
given It adds to the value of the work that the infor¬ 
mation given is compiled from data supplied by officers 
of the bodies concerned, and the fact that few entries 
are followed by the words u No Return ” shows that 
these officers appreciate the labours of the publishers 
in the service of learning. 

The proof of the value of an annual reference work 
such as this, however, is in the hands of those who are 
constantly using it, and we shall not be alone in affirm¬ 
ing repeated indebtedness to its pages. For that reason, 
and to enhance its usefulness, we do not hesitate to 
refer to some omissions we have noted. The majority 
of the research associations are still omitted, and also 
we have found no reference to the Society for the 
Preservation of the Fauna of the Empire, the British 
Institute of Philosophical Studies, the Institution of 
Welding Engineers, or the newly-formed Electroplaters* 
and Depositors’ Technical Society. Nevertheless, we 
have no doubt that a year hence the volume will show 
similar signs of honourable service to those which now 
mark earlier issues, 

The Essentials of Mental Measurement By Dr. W illiam 
Brown and Prof, Godfrey IL Thomson, (The 
Cambridge Psychological Library.) Third edition* 
Pp. x + 224. (Cambridge: At the University Press, 
1925 ) 175. 6 d, net. 

The latest edition of this book contains a new chapter 
dealing with the present position in the controversial 
question of the relation between general and special 
abilities. In many respects this is the most interesting 
chapter in the book. Following a critical survey of 
Prof. Spearman’s two-factor theory, Prof. Thomson 
enunciates his well-known sampling theory of ability, 
and proceeds to show that the two theories are not 
mutually destructive, that, on the contrary, in certain 
circumstances the differences between them are not 
nearly so fundamental as might be thought. Jt W2H be 
a source of encouragement to the ncm-mathematical 
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student of these problems to learn that, while there are 
still vital differences between the various views, there 
is a movement towards agreement The results of 
present investigations which are expected to settle 
some outstanding differences will be awaited with 
interest. 

Meanwhile, it is perhaps significant to note that m 
some quarters there is an increasing tendency to 
approach the question from other directions. One 
feels that the study, with the aid of elaborate mathe¬ 
matical devices, of data derived from comparatively 
crude experimentation, is useful only within certain 
limits, This is, to some extent, confirmed by the note 
of caution maintained by the authors in regard to 
conclusions to be derived from the statistical study of 
mental measurements, especially from correlation 
coefficients. In this connexion it would be useful if the 
note on Kelley’s coefficient of alienation were further 
developed in a later edition. In the main, however, the 
book remains unaltered, and contains, besides a well- 
developed statement of Prof. Thomson’s own views, 
sections on the psycho-physical methods and the theory 
of correlation. Some new footnotes bring the book 
up-to-date 

Aphrodite aculeata. By Mahalah G. C. Fordham. 

(Liverpool Marine Biology Committee Memoirs on 
’ Typical British Marine Plants and Animals, 27.) 

Pp vui + 96+10 plates (Liverpool: University 

Press of Liverpool, Ltd ; London : llodder and 

Stoughton, Ltd , 1925 ) 5s. net 

A systematic description is given of the external 
features of Aphrodite, of its respiration, and of the 
circulatory, digestive, muscular, excretory, repro¬ 
ductive, and nervous systems. The lobules of the 
* cephalic nerve centre ’ ( i.e . the cerebral -ganglia) 
and the associated nerves are described m some detail, 
but there is no figure illustrating the external topo¬ 
graphy of the centre. A giant cell from the ventral 
nerve cord is figured without any comment as to 
whether any other giant cells occur and whether giant 
fibres are present A short account of the structure 
of the eye might have been added In our opinion, 
too much is made of small differences between the 
types of cells in the caecal epithelium; there are said 
to be eleven types, but it would be difficult to justify 
more than half of them. We note that many of the 
papers cited under “ Literature ” are not referred to. 
We must enter a dissent against 1 plexi ’ as the plural 
of * plexus/ and 1 nuchal ’ is better than * nucal/ which 
is used in the work. 

The eight plates contain a useful series of figures, 
The text-figure of a parapodium of Nereis was evidently 
intended to show the outlines of the setal sacs, for 
reference letters are givfcn in the text below the figure, 
but the outlines have been omitted. An indication 
of the magnification of the setae shown in text-fig. 3 
would have been helpful. 

The examination of the external features and internal 
anatomy of Aphrodite forms part of the second year 
course in many laboratories, and hitherto no com- 
ensive account has been available, Miss Fordham 
put a good deal of work into the preparation of 
the memoir, which will serve as a helpful guide to the 
study of uninteresting polychaet. 
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Recent Advances tn Physiology . By Prof. C. Lovatt 
Evans. Pp. xi + 364, (London: J. and A. 
Churchill, 1925.) ior. 6dL net. 

In a book covering recent advances, it is interesting and 
important to observe how the space has been allotted 
between the different fields of work. In this case Prof. 
Lovatt Evans has made a dull beginning with 90 
pages on blood. The work on muscle by A V. Hill 
and Meyerhof has been given 80 pages ; work on 
circulation rate (Barcroft, Douglas, Krogh) and 
Starling’s heart-lung preparation, 40 pages; Hopkins 
and Warburg on tissue oxidations, 30 pages , Krogh 
and Dale on capillary circulation, 30 pages, Magnus 
on postural reflexes, 30 pages , Pavlov on conditioned 
reflexes, 30 pages; finally the cheaper sensations of 
the endocrine world have some 20 pages 
It will be clear that this small volume is astonishing 
in its scope, yet there is much evidence that the author 
has carefully digested his sources of information, so 
that the presentation is logical and interesting. Even 
amid the technicalities of the mechanics of muscular 
contraction, lie writes in such a way as to make it 
comprehensible to the reader The accounts of the 
work of Pavlov and Magnus are particularly valuable, 
as there is no other general account of these in English. 

It is difficult to exaggerate the importance of a book 
of this type, if it is short and good, for it plays a con¬ 
siderable part in deciding the questions to be asked m 
honours examinations during most of the next decade. 
By its means the habitual examiners bring themselves 
up-to-date, and it soon is responsible for the subjects 
studied by the students. Prof. Lovatt Evans’ book 
will play an extremely valuable part in this direction, 
and it is fortunate that Messrs. Churchill should have 
persuaded a scholar at once so fundamental and clear¬ 
headed to write it 

A Graduated Course in Strength and Elasticity of 
Materials By Edward Percy Coston. (Broadway 
Engineering Handbooks, Vols. 37 and 38.) Vol. 1. 
p P . xii + 264. Vol. 2. Pp. xn + 436. (London: 
Scott, Greenwood and Son, 1925,) 10s. 6 d. net 

each. 

These two volumes were left in MS. by the late 
E. P, Coston, of the Engineering Department of the 
University of Liverpool, and were prepared for publi¬ 
cation by students and colleagues upon the staff. It 
was a work worth undertaking, for the two volumes 
reflect the thought and experience of a good teacher. 
Most treatments of strength of materials incline either 
to be a practical compendium of engineering data 
more or less critically connected, or a mathematical 
analysis of the elastic properties of simple geometrical 
forms more or less divorced from reality. Both these 
snares are here avoided. In preparing this book, the 
author had in mind the average engineering student 
and his growth in knowledge of the subject. The work 
is arranged so that the elementary part is covered in 
vol. 1, in which the simple theory is interwoven with a 
critical discussion of elastic data. Each part of vol. 1 
is developed to a more advanced stage in vol. 2. 
Copious examples graduated in difficulty and many of 
them worked out in detail are a distinct asset to the 
work, 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 

can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of NATURE No notice is 
taken of anonymous communications ] 

The Motion of Radiating Masses and the Effect 
of Radiation Pressure. 

The equation of motion of a body which is losing 
mass by the emission of radiation is 


do 


(i) 


where m is the momentary mass of the body and F 
the applied force The simplest justification for this 
equation is found in the principle of relativity, which 
requires that v shall be constant when F = o 

In Nature of February 27, p 300, Sir Joseph 
Larmor suggests that considerations of inertia would 
seem to require the equation 

d 


dt 


[mv) = F, 


(2) 


and finds an apparent paradox in the incompatibility 
of this with my equation (1). The paradox dis¬ 
appears as soon as it is noticed that equation (2) 
ignores the momentum carried away by the shed mass, 
In time dt the momentum mv experiences a gam Fdt 

from the action of the force F, and a loss - v^™dt 

dm 

through the shedding of the mass - Thus 

d. . dm 

- dt(mv) ^F + v w , 

which is equivalent to my equation (i). 

Either of these quite simple arguments appears 
to decide the question m favour of my equation (1), 
and this by a conclusive verdict, not the mere 
' “ adequate practical settlement ” of Sir Joseph 
Larmor. 

Sir Joseph further suggests that the aberration 
effect of radiation pressure may be of importance 
in the dynamics of binary systems. Calculation 
scarcely supports this view In the average binary 
orbit the force exerted by radiation pressure is about 
io~ u times that exerted by gravitation, and the 
tangential force is vjC times’ this, or say io" w times 
the force of gravitation The cumulative effect of 
this force might become serious as the number of 
revolutions of the system approached io w , but 
binaries do not live long enough for this to happen, 
and the actual effect must be negligible. 

Consequently I adhere to the solution I originally 
gave (Monthly Notices, November 1924 and October 
1925) for the orbit of a radiating binary. The orbit 
is an ellipse, the shape of which undergoes no change 
but the dimensions of which steadily increase as the 
mass wastes away, the product of the mass and the 
diameter of the orbit remaining constant. For example, 
the sun's wastage of 250 million tons a minute to 
produce radiation must result in an expansion of the 
whole solar system ; the diameter of the earth's 
orbit increases by two centimetres per annum, those 
of the other planets, comets, and meteorites expanding 
in exact proportion. If higher accuracy than this 
is called for, dynamical factors arising from tidal 
fnction and elongation of mass seem likely to have 
more importance than pressure of radiation. 

J. H. Jeans. 

February 27. 
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The Spectra of the Neutral Carbon Monoxide 


We can now claim to have a fairly extensive know¬ 
ledge of the radiation of the ionised carbon monoxide 
molecule CO T . The three associated spectra, namely, 
Deslandres' first negative bands, the comet-tail 
bands, and the associated system (vide Proc . Roy. 
Soc., A, vol. 108, p. 349) have been discussed by Prof. 
R. T. Birge and others, and in particular by Dr. 
Mulliken in an excellent comparative study with 
other typical one-valence electron emitters (Phys 
Rev., 11. 26, p. 561). 

With regard to the spectra of neutral CO, I have 
recently been investigating sonic carbon spectra, 
arranging them in senes, and assigning vibrational 
quantum numbers, and the results of this are pre¬ 
sented in the present communication. About the 
time I lrad discovered the relationships referred to 
below, I had a communication from Prof, Birge w 
which he informed me of the substance of some of 
his work (published since in Nature of February 13, 
p 229). As my own findings are related to those 
of Prof Birge, I am able through his kindness to 
correlate some of these results with mine , and these, 
together with a discussion of their significance, are 
given in this letter 

In a paper entitled " The Effect of Neon on Certain 
Spectra " to be published shortly in the Phil . Mag., 
Mr Cameron has given the wave-lengths of a new 
band-spectrum associated with carbon, the conditions 
for the production of which seemed to be peculiarly 
favourable m high-pressure neon. The spectrum lies 
between about X2100 and X2600, and falls into three 
or four groups having about five bands in each. 
Each band, however, is complex, being composed of 
five distinct sub-heads, and resembling the complex 
bands of the third positive carbon system or the 
fourth positive nitrogen system. I have made a 
quantum analysis of the above system and give it 
below (where only the second member of the quintuple 
heads is recorded for simplicity; vide Table 1 .). 

Table I. 

01 2 54567 ** 

o .. Present 44,244 42,160 40,102 

1 .. .. Present 43,875 41.809 39,770 . 

3 .. .. Present Ob*c. 41,437 39.444 

3 . •• • 4L099 $ 9 , 1*1 •• 

4 . 40,739 S*,78$ 

Even under the most favourable conditions the 
system is not very strong, and Mr. Cameron suggests 
that his errors of wave-length may perhaps be so 
much as 0*5 Angstrdm units I find that the system 
can be represented by 

v z= K + (i72&‘2 n' - 14*6 n'*) - (21517 - 127 

where n' and n* are initial and final quantum numbers, 
and K has the values 48534*3, 48496*5, 48478*2, 
48461*0, and 48431*2 

Prof. Birge has informed me that the fourth positive 
carbon bands are completely represented by the 
formula 

V ® 64721 + (1499*28 W - 17-24 n'*) 

- (214774 -12703 «*•), 

and that they are the * resonance' band system of 
CO as shown by Leifson's absorption work in the 
extreme ultra-violet. 

It is clear, therefore, that within the limits of 
expen mental error Cameron’s bands and the fourth 
positive carbon bands have the same final electronic 
state, which is the normal state of the carbon mon¬ 
oxide molecule 

Prof, Birge has informed me further that the; 
Angstrom bands are represented by 
9 m 22162 + (2158 W «- 76 n >% ) - (1499*28 n* -17*24 





March 13, 1926] NA TURE 


377 


so that we have the interesting relation that the 
final state of the Angstr&m band emitter coincides 
with the initial state of the fourth positive carbon 
emitter. 

1 have discovered 'an analogous relationship by a 
quantum analysis of the third positive carbon bands, 
namely, that the final state of the third positive band 
emitter is coincident with the initial state of the 
emitter of Cameron's bands The available measure¬ 
ments of the third positive carbon system are not 
good, so that any formula representing them is 
necessarily very approximate. I have, however, 
calculated roughly 

* = 35300 + (2258-5 n' - 48-5 n' 2 ) 

- (1728*2 n” - 14-6 n'*) 

for purposes of the completion of Table II. The 
main series, which is n f ~ o, n* = o to 5, permits of no 



( Johnson) (S' 1 ***) 

Flu. i.—Encrjfy levels of the neulral CO molecule 

doubt whatever of the above identification of the 
initial electronic state of Cameron's bands and the 
final electronic state of the third positive system. 
The multiplet structure of the common vibration 
levels is very conclusive The best values of the 
separations in wave-number units are . 

Cameron's bands : 37-8, 18*3, 17-2, 29*8 
Third pos carbon : 36*4, 17*4, 17 8, 29 6. 

This agreement is well within the limits of error. 
The relative intensities of the sub-heads correspond 
in both systems It seems just possible that there 
may be six levels in reality, making the intervals in 
the case of the third positive system 8-8, 27*6, 17-4, 
17-8, 29*6, but this head being fainter than the others 
would not be visible in the Cameron system. The 
uestion is important from the point of view of 
iscussion of multiplicity in band spectra. It may 
be that the quintuplet is a characteristic of 2-valence 
electron emitters. We have the analogous fourth 
positive nitrogen structure in the case of N a . With 
thiu in view I have examined Dr. Tevons’s reproduc¬ 
tion of the spectra of silicon oxide and aluminium 
chloride {Proc. Roy . Soo. t A, vol. 106, p. 174), which 
should present analogies, but I have not been able 
to arrive at any definite conclusion. The spectrum 
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of silicon chloride shows doublet separation character¬ 
istic of the 1-valence type. 

In view of Birge's work on the energy levels of the 
neutral nitrogen molecule (Nature, November 1, 
1924, and January 16, i926), we now have the material 
for an interesting comparative study of two very 
similar molecules, CO and N g . This, together with 
the above questions, is reserved for fuller discussion 
elsewhere. 

Our knowledge of the neutral carbon monoxide 
molecule is summarised m the diagram, Fig 1, and in 

Table II 


Emitter Spectrum. 
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Table II With regard to the possibility of identifica¬ 
tion of the initial levels of the third positive system 
and the Angstrom bands, which are not very different, 
it does not seem possible to pronounce finally until 
more complete measures of the third positive bands 
are available With regard to the latter, l have 
found that apparently the initial states tt'-o, 1, 
and 4 are present, while w' = 2 and 3 are absent 
(incidentally, this curious probability distribution in 
the various vibrational states is quite a common 
phenomenon) I intend to discuss this elsewhere 
I am afraid the weight of evidence at present is 
against the identification of the above initial energy 
levels The two values 10-34 volts and 10-73 volts 
may possibly be identified with the ionisation potential 
io-i volts (Foote and Mohler) of CO, but if so, this 
raises the identification difficulty 

With regard to Table II , I must be content merely 
to record the facts and discuss them fully elsewhere. 
As with 1-valence electron emitters, the greater 
stability of the second excitation level m comparison 
with the first may be noted. 

Excepting the fourth positive bands, which must 
now be attributed definitely to CO, the surmises of 
a previous letter (Nature, October 10, 1925) based 
on experimental evidence as to the CO origin of 
Cameron's bands, the Angstrdm bands, and the third 
positive bands are now seen to be confirmed 

Contrary to the views some have held, it seems 
doubtful if we can attribute any spectra to a carbon 
dioxide molecule This would harmonise with its 
structure, which is of the * inert gas type ’ and may not 
be expected to radiate (cf BN) For similar reasons 
the silicon oxide and titanium oxide band spectra 
are probably due to SiO and TiO and not to SiO a 
and TiO-. This may, therefore, have an important 
bearing from a thermo-chemical point of view on the 
temperature of the titanium oxide stars 

R C Johnson, 

Physics Department, 

Queen's University, Belfast. 


The Constancy of Atomic Weights. 

The natural desire we have to attain finality in 
argument or expenment is usually helpful to progress 
but sometimes needs restraint. Believing such a need 
to exist in current thought upon the subject of this 
letter, we enter a plea for the retention of an open 
mind as to whether, in fact, elements as they naturally 
occur have always and everywhere the same atomic 
weight. The problem is evidently of fundamental 
importance, and its elucidation is likely to be hindered 
if chemists generally regard it as solved. We can 
the more easily ask for judgment to be reserved, as 
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work don© in these laboratories has provided the best 
evidence yet available for both constancy and varia¬ 
bility in atomic weight. 

Determinations of the ratio of boron trichloride to 
silver carried out by the writers in 1924 afforded 
pwely chemical evidence that samples of boron from 
tridely separated sources differed in atomic weight 
by about 0*02 unit (Journ Chew. Soc ., 1925* t*7, 
696). Later determinations of the density of bone 
oxide from the same and other sources disclosed 
differences in density which in sign and magnitude 
confirmed the vanations in atomic weight previously 
found {ibid., 1926, 128) While we are unable to 
trace any flaw in this work, we have expressed our 
view that, in such a matter, it is unsafe to base 
conclusions on any one set of researches and that 
independent work is urgently needed 

At about the same time, Jager and Dijkstra (Versl. 
Akad, Amsterdam , 1924, 33, 333 , Proc. Acad. 
Amsterdam, 1924, 27, 393 , Zeit anorg. Chem , i9 2 5* 
M3* 2 33 ) seeking to ascertain, by purely physical 
means, whether or no the atomic weight of silicon 
were constant, prepared tetraethyl siheane from six 
terrestrial sources and six stony meteorites, com¬ 
pared the densities of the samples by a pyknometer 
method They record in their paper the observed 
densities and the corresponding differences in the 
atomic weight of silicon This method of stating the 
results may evidently give an erroneous impression 
of their precision, because Dr Aston (Annual Reports 
on the Progress of Chemistry, 1924, 21, 243) was led 
to describe this as a " conclusive paper ” affording 
evidence 4 ' that the ratio of the isotopes of silicon is 
constant within the limits of the highest accuracy 
attainable at present ” We have, therefore, calculated 
the actual atomic weights of silicon corresponding 
with the observed densities, making the assumption, 
obviously reasonable and good enough for comparative 
purposes, that the mean observed density of tetraethyl 
silicane = 0-767349 corresponds with the most probable 
value of the atomic weight of silicon Si-28-060. 
From these values it is at once apparent that the 
-maximum and minimum values are 28-051 and 28*060, 
with a difference of 1 part m 1477. When we 
remember that many atomic weights have an un¬ 
certainty much less than 1 part in 5000, it is difficult 
to justify the terms " conclusive” evidence and 
*' highest accuracy attainable " quoted above. 

We are aware that Jiger and Dnkstra observed 
that the refractive index of their samples of tetraethyl 
silicane showed a variation corresponding with the 
vanations in density, and hence concluded that the 
latter were, at least in a great part, due to varying 
traces of impunty, but we believe that this argument 
is fallacious. There is no direct evidence on the 
point, but it seems not unlikely that an increase m 
the proportion of a heavier isotope of silicon in a 
silicon compound would increase the refractive index 
of that compound, just as, say, substitution of barium 
for calcium increases the refractive index of glass 

It happens that during the last three years we 
have been engaged m preparing to make a re-determma- 
tion by chemical means of the atomic weight of 
silicon using, as in the case of boron, samples from 
widely separated known sources. In the course of 
this work the opportunity has arisen for one of us to 
make a careful comparison of the densities of samples 
of silicon tetrachloride prepared from these sources 
and subjected to the same very rigorous process of 
purification From these densities it is possible to 
deduce values for the atomic weights of silicon which 
show a maximum difference of 0*005 unit. These 
density figures will, we hope, be published shortly, 
and we give here simply the atomic weights deduced 
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from them together with those cited earlier in this 
letter, * 

Table. 

Atomic Weights of Boron and Silicon. 


Boron. 

Silicon. 

Briscoe and 
Robinson 

Briscoe, 
Robinson aud 
Stephenson 

J&ger and Dijkstra. 

Robinson and 
Smith 



Terrestrial 28 051 

28-059 

10-841 

10 847 


28055 

28-059 

lO 825 

IO 823 

> « 

28 051 

28-058 

10 818 

10-818* 


28-070 

28 062 




28-066 

28-063 


10*818 


28-062 

Mean 28-060 


10-809 

Mean 

28-059 



10 788 

Meteonc 

28-060 





28-060 

, 




28-060 

,, 




28-066 

, 




28*060 





28 060 




Mean 

28-061 


* Standard. 


We do not, of course, believe that the new data 
for silicon prove that its atomic weight cannot vary, 
but they do afford evidence that the variation, if it 
occurs, does not exceed about 1 part in 6000. 

H. V. A Briscoe. 

Armstrong College, P. L. Robinson 

Newcastle-upon-Tyne, 

January 26. 


Hybridity, Parthenogenesis, and Segregation. 

In a recent paper entitled “ On Parthenogenesis 
originating in Lepidopterous Crosses " (Trans. Nat. 
Hist. Soc. of Northumberland , Durham and Newcastle- 
upon-Tyne, N.S , 6 , Part II.) we discussed certain 
hybridity experiments between the geometnd moths 
Tephrosia crcpusculana, Bkh., and Tephrostabistortata , 
Goeze, both of which species had been previously 
proved to be non-parthenogenetic ; m that work con¬ 
clusions were set out which may be briefly summarised 
as follows : 

(1) These two species cross readily, yielding hybrids 
which are fertile inter se and fertile also when back- 
crossed on either parent; this fertility continues un¬ 
impaired when any of these hybrids are continuously 
inbred 

(2) Several unmated females, the outcome of cross¬ 
ing T . crepusculana 9 ? and T. bistortata $ £ , deposited 
eggs freely, and in certain cases a small percentage of 
their eggs developed parthenogeneticallv. 

(3) From these facts we concluded that there was 
some relation between parthenogenesis and hybridity 
which, in our opinion, was one of cause and effect. 

(4) Specially noteworthy was the fact that the 
parthenogenetic offspring showed segregation in 
respect to wing colour, pattern and sex. 

These results are of importance inasmuch as the 
thesis that parthenogenesis coukl be induced by 
hybridity had been advanced by Ernst (1918) on 
theoretical grounds m his “ Bastardierung als Ursache 
der Apogamie 1m Pflanrenreiche," and accepted by 
T&ckholm, Holmgren and others as a satisfactory 
explanation of the observed facts in critical genera 
like Rosa, Engeron, etc. Whilst we agreed generally 
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with thiB position, we felt, and therefore stated, that 
a rigid proof of its validity was lacking, i.e, the 
experimental production of an apogamous hybrid 
from parents conclusively shown to be non-apogamous 
had never been achieved. 

Our experiments, curiously enough from the zoo¬ 
logical side, provided the desired case and we had 
thought that they were unique. Recently, however, 
we received papers from Prof. Nabours, Kansas State 
Agricultural College, which recount his painstaking 
genetical experiments with grouse locusts (1919, 
" Parthenogenesis and Crossing Over in the Grouse 
Locust Apotettix,” Anter Nat., 53, No 625; 1925, 

* 4 Studies in Inheritance and Evolution in Orthoptera, V 
The Grouse Locust Apotettix eurvcephalus, Hancock/’ 
Technical Bulletin 17, Kansas Skate Agr Exp. Stn , 
Manhattan), and afford welcome support to our 
work. This aspect, however, does not seem to have 
occurred to Prof. Nabours 

From his 1925 paper (p. 229) Prof Nabours' con¬ 
clusions may briefly be quoted 1 (1) “ The members of the 
species Apotettix eurvcephalus, Hancock, are bisexual, 
the fertilised eggs producing males and females in equal 
numbers, and parthenogenetic, the unfertilised eggs, 
with rare exceptions, hatching females and 

(2) in respect to colour and pattern and, to a less 
extent, in sex, he asserts " the segregation of factors 
occurs in individuals producing parthenogenetically 
apparently to the same extent as in those reproducing 
bisexually ” 

Nabours believes fhat “ segregation and crossing 
over occur before the inception of the parthenogenetic 
processes,” and as a possible explanation of his results, 
that ” the chemical changes which take place during 
the wait of the pronucleus, in the absence of fertilising 
sperm, furnish the stimulus to parthenogenesis ” 
Further, he seeks to explain his homozygotes by 
various hypotheses demanding the doubling of chromo¬ 
some number 

In view of the essential similarity of these results 
of Nabours and ours, we consider that one explana¬ 
tion may cover both sets ; in short, the solution sug¬ 
gested lies m hybndity. 

This opinion receives weighty support from evidence 
we adduce from Prof Nabours* own papers In the 
second (1925) paper he writes (p. 7). "Messrs. Rehn 
and Mebard * have examined specimens of these and 
definitely determined that they belong to the same 
species (Nabours, '19).” Turning to the 1919 paper, 
we find in a footnote (p 131), ” Identified by Mr, 
Rehn as Apotettix eurvcephalus Hancock, and by 
Doctor Hancock as follows 'nearer the Mexican 
species Apotettix convexus Morse, than the nearly 
allied Texan species, Apotettix eurvcephalus Hancock 
Inasmuch as you have used material from both Texas 
and Mexico m your experiments, it is possible you have 
hybridised the two . , (italics ours) Investigations 

into Prof. Nabours’ pedigree tables of the females 
used in parthenogenesis show that the ancestors 
can be traced to both stocks, the Texan and the 
Mexican. 

Recognising the implication in this footnote, we 
submit, therefore, that Prof. Nabours, in supplying 
from a different group of insects this additional ex¬ 
ample of segregation under parthenogenesis, has also 
furnished, although he has not appreciated the fact, 
a case of parthenogenesis consequent upon hybndity. 

A. D. Peacock. 

J. W. Heslop Harrison. 

Armstrong College (University of Durham), 
Newcastle-upon-Tyne, 

1 Htbfcrd is obviously a misprint for Hancock, who is dted as one of the 
autborlttas in labours* 1019 paper. 
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Measurement of the Discharge of the Blue Nile 
through the Sluices of the Sennar Dam. 

When the Aswan Dam was completed in 1902, very 
little was known about the discharge of large sluices 
of the type constructed at Aswan. By means of a 
large tank of 22,000 cubic metres capacity, the dis-^ 
charge of one type of sluice 3-5 metres nigh by i 
metres wide was determined for discharges ranging 
from 1 to 96 cubic metres per second and for heads up 
to 13-5 metres above the sul. The discharges of other 
types of sluice were then compared with those of the 
standardised type by means of the river level. Thus 
the discharge of the Nile at the important time of the 
year is known for monthly periods with a probable 
error of about o*6 per cent. (For an account of this 
see MacDonald and Hurst, Min. Proc . Inst. C.E ., 
Paper No. 4350, 1921.) 

The fundamental tank measurements were used ad a 
standard with which to compare the discharges of a 
series of scale models of the experimental sluice. It 
was found that the ratio of the discharge of the large 
sluice to that of its model was closely where n 
is the ratio of their linear dimensions The mean 
departure of the ratio of the discharges from n\ 
using six models and three different scales over a wide 
range of conditions was 0*4 per cent , and the largest 
departure for a group of experiments on one model 
was 4-6 per cent The condition throughout was that 
of free discharge into air. (For an account of this 
work see Hurst and Watt, Mm Proc Inst C.E., 
Paper No 4450, 1924 ) The above experiments show 
that models can be used to predict the discharge of 
large works, and this is borne out by many experi¬ 
ments made at the Delta Barrage, Egypt, by Mr A, D. 
Butcher with models of weirs and regulators 

Another result of the fundamental measurements 
of the river at Aswan was to show that discharges 
measured by current meters of the Pnce pattern agree 
closely with the results of tank measurements, for 
ordinary velocities of flow The mean value of 
(sluice - current-meter) for measurements during the 
low stage of the nver for 3 years is o 2 per cent. 

I have recently completed a senes of experiments 
on a model, scale 1/50, of one of the sluices of the new 
Sennar Dam on the Blue Nile These sluices are 
2 metres wide and 8*4 metres high, and will discharge 
under varying conditions of upstream and downstream 
head, having sometimes a small depth of water above 
the sill downstream and being at others completely 
submerged downstream The discharge of the Dam 
sluices has been deduced from the model experiments 
for all conditions Since the filling of the reservoir 
was started last July, a variety of conditions has 
occurred. During this time the discharge of the river 
has been measured downstream of the Dam every 
few days by means of a current-meter It is interest¬ 
ing to state that a comparison of the discharges 
measured by current-meters and those deduced from 
the sluices shows that there is good agreement between 
them. Thirty-five discharges are available, and the 
mean result deduced from the model experiments is 
about 3 per cent greater than that deduced from the 
current-meters This may be modified slightly when 
the current-meters are re-rated. 

These results show the value of model experiments. 
Their principal value is that though they cannot be 
relied upon to give results in which the systematic 
error is less than 5 per cent., the accidental errors are 
small. For many purposes an accuracy of 5 per cent, 
would be good enough. However, when once the 
systematic error has been found from h few current- 
meter measurements well distributed over the whole 
range of practical conditions, the model can be used 
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to give the discharge of a sluice under any conditions 
of upstream and downstream level and sluice opening 
within'the range of practical conditions. Information 
thus becomes available with very little labour which 
would otherwise take many years and great expendi¬ 
ture of money to collect In the case of the Sennar 
Dam* the resident engineer has a table of the dis¬ 
charge of the sluices from the commencement of the 
working of the Dam, upon which he can base his 
regulation of the nver. Without the model results 
he would have had to experiment for years after the 
completion of the Dam before he could have con¬ 
structed a discharge table for the sluices. 

If E. Hurst. 

Physical Department, Cairo, 

January 25. 

The Fundamental Level of the Iron Atom. 

There is still some difference of opinion about the 
fundamental level of the iron atom From Laporte's 
analysis (Zeit fur Physik , 23, 135, 1924) it appears 
that the chief lines proceed from five fundamental 
levels, constituting a quintet tf-group. But this is 
at variance with the experiments of Stem and Gerlach 
on the directional quantisation of atoms Gerlach 
states that there is a group of strong lines at about 
x 5= 2100 All, which are not included in Laporte’s 
classification. But Laporte, in support of lus view, 
states that the 5 D group for iron fits best with the rule 
given by Catalan on the normal orbits of the elements 
of the transitional series from potassium to nickel 
(Journ Opt Soc America , November 1925). Laporte 
further states that his point of view “ is favoured by 
some astrophysical facts, and by the almost complete 
classification of the lines of iron, which now makes 
it improbable that any important low terms are 
unknown ** I am not aware of the astrophysical 
facts which Laporte has in view, but such facts as 
are available to me seem to favour the other view. 

In the absorption experiments of Grotrian and 
Gieseler (Zeit f Phys „ 22, 245, 1924), the strong group 
of 6 D ~ S D* lines of the iron spectrum was obtained 
in absorption at 1250° C , so that this experiment 
may be interpreted as deciding against the existence 
of a higher s-term. But we cannot hold this sort 
of evidence to be decisive, because at this temperature 
of the furnace it is quite possible that a large amount 
of fi 2)-orbits are produced Once they are produced 
they wall remain fairly stable, for the transition 
D —vS being forbidden, the D-states will be meta¬ 
stable This is supported by evidence from the 
chromospheric spectrum The strongest lines in the 
iron spectrum, 385b 46 and 3860 01, reach m 
the solar chromosphere a height of 6000 km., and 
Evershed (Phil Trans ,201, 470) notes that they are 
intensified from intensity 8 (Rowland's scale) m the 
Fraunhofer spectrum to 15 in the flash spectrum, 
and this behaviour is typical of lines arising from 
metastable orbits 

Miss Payne m her recent monograph on stellar 
atmospheres (Harvard Observatory Monographs) has 
traced the behaviour of iron lines in different classes 
of stellar spectra Unfortunately, she has not treated 
the behaviour of h D - h D' lines of iron, but of i®D - PF 
lines. These are intercombination lines, and should 
therefore be strengthened at lower temperatures. 
At anv rate, they enable us to trace the behaviour 
of Laporte’s fundamental ( 6 D) levels m stellar atmo¬ 
spheres Miss Payne states that these hnes reach 
a maximum in the Kz type of stars According to 
the theory of Fowler and Milne this is typical of the 
behaviour of lines arising from subordinate series. 
So the astrophysical evidence seems to indicate that 
*D's are subordinate levels But in order to be 
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certain on the point, the behavioutof either the 8 D - f F 
group lymg at about X ^3700 A.U or the 
group ought to be traced in stellar atmospheres. The 
stellar data in this region are not very satisfactory. 

Laporte's second point of contention, that the 
almost complete classification of the iron spectrum 
makes it improbable that any important low terms 
are unknown, cannot be regarded as conclusive, and 
I will illustrate my point by an analogy from the 
spectrum of neon All the strong hnes of neon ob¬ 
tained within the range X = 2000 A.U. to X = 8000 A.U. 
have been classified by Faschen into senes, and it 
has been shown that there are four 5-levels, denoted 
by him as s 8 , 5 # , s 4 , and $*. There are apparently 
no strong lines left outside Paschen’s scheme of 
classification, yet we now know that these four sdevels 
do not constitute the normal level of neon, because 
it is perfectly transparent to all radiation from 
X - 2000 A U, to x - 8000 A.U. in the unexcited state. As 
a matter of fact, Hertz (Zeit /, Pkysik, 32, 933, 1025) 
has discovered two strong lines at x » 735 7 ± o 5 A.U. 
and 743 5 ± o 5 A U , and finds that these can be re- 

? resen ted by x - s % and x - s A . Goudsmit (Zeit /. 

} hystk , 32, 794, 1925), rediscussing the whole data 
on neon, including Land6’s system of grouping the 
neon senes, finds that the term x may be regarded 
as a singlet 5 -term, having the inner quantum number 
o, while Paschen’s s 2 is a P term of the singlet group, 
having the inner quantum number 1, and s 9 , s it s $ 
constitute the p terms of a triplet group, having the 
inner quantum numbers o, 1, 2 respectively 

Here we have the undoubted evidence of the 
existence uf a normal term 5 0 , which does not give 
rise to any one of the familiar strong lines of neon. 
It is now recognised that the spectra of elements 
having a large number of electrons in the outer ring 
have more or less a neon-like structure, and if iron, 
nickel, or cobalt have a still lower fundamental 
term s or p, it would not be responsible for any 
strong lines in the usual range To find this term, 
the spectrum in the Schumann region must be very 
thoroughly investigated, and then only can the point 
be settled N. K Sur. 

Department of Physics, 

University of Allahabad 


The Constitution of the Heaviside Layer. 

In the issue of Nature of September 5, 1925, 
p 357, Messrs Breit and Tuve give a method for 
determining the height of the Heaviside Layer at 
night It consists essentially in transmitting a series 
of impulses and recording them on a receiver at about 
7 miles distance Two groups of impulses were ob¬ 
tained, the time interval between two successive 
impulses giving the difference in time taken to 
traverse the two paths, one going direct to the 
station, and the other by the indirect path up to the 
Heaviside and back From the results a height of 
about 80 km. was deduced. 

The authors state that other experiments were 
tried on a 600 metre wave-length over distances of 
100 to 150 miles, but these gave no definite results, 
there being, I presume, no second impulse due to the 
indirect ray. 

The object of this letter is to point out a possible 
reason for this failure. At these distances the in¬ 
direct ray strikes the Heaviside layer at practically 
45°, assuming the height of 80 km. is correct. Now 
if the constitution of the layer is one in which thete 
are free 10ns and electrons, the pressure being 90 low 
that the average time between collisions is lar£e 
compared with the time period of the waves, a 
constitution which from other experimental evidence 
we have reason to expect* and if the wave is polarised 
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with the electric force in the vertical plane, nothing 
will be reflected at 45° incidence. This angle is in fact 
the polarising angle of the layer, and is independent of 
the frequency, and moreover does not depend on how 
the layer is graded, that is, whether it is a gradual 
or a sharp transition. Under these conditions only 
the direct ray will be received, the indirect ray not 
being reflected. 

If this reasoning is correct the results obtained over 
these distances constitute not only a rough confirma¬ 
tion of the height measurements, but also of the 
assumed constitution of the layer. 

T L. ECKERSLEY. 

Research Department, 

Marconi's Wireless Telegraph Co , Ltd , 

Chelmsford. 


British Chemical Glass. 

Prof. W. E. S. Turner, of the Department of 
Glass Technology in the University of Sheffield, in a 
letter to the Times of February 15, stated that " this 
industry . . . owes its inception to Sir Herbert 
Jackson and the hearty co-operation of several glass 
manufacturers in 1914 and 1915 " I am sure that 
Sir Herbert Jackson would regret that the sole credit 
should be given to him and no mention made of Prof 
Meldola, the chairman under whom he worked, and 
I trust, therefore, that Nature will be able to find 
space to correct a statement so deficient as that made 
in the Times 

So early as August 29, 1914, Meldola realised the 
difficulties ahead, and wrote to a colleague: " 1 

think of preparing a general plan of campaign for 
recovering British chemical industries lost through 
German competition ” On September 22 he pre¬ 
sided at a joint meeting of the Councils of the Institute 
of Chemistry and the Society of Public Analysts, at 
which special committees, one of them dealing with 
glass, porcelain, and filter-paper, were appointed 
He was chairman of the latter committee and also of 
the special Glass Research Committee appointed on 
October 30 by the Institute of Chemistry. He pre¬ 
sided at nearly all the numerous meetings of this 
committee, attending one only three days before he 
died, 0 working to the very last in his great desire to 
advance the interests of his country and of chemical 
science ” I quote the words of his colleague, Prof, 
E. G, Coker, m the brief reminiscences of Meldola 
published by Williams and Norgate in 1916 

The letter which appeared in the Times is sufficient 
proof that these facts are not known as they should 
be or have passed out of mind Nevertheless, there 
must be many who remember the debt that is owing 
to Raphael Meldola, and they surely will n see to it 
that ma name be not forgotten ” 

Edward B. Poulton, 

Oxford, February 25. 


Names for Companion Stars. 

Although it has not been customary to give 
specific names to the dark or inconspicuous com¬ 
panions of bright stars, there are one or two such 
bodies of so much interest and importance, and likely 
to be so constantly referred to in the science of the 
future, that perhaps exceptions might be made in 
their case t write, therefore, to ask whether an 
outsider in astronomy may modestly make a sugges¬ 
tion for astronomers to consider, and to reject if they 
do not approve. 

The companion of Sirius is so extraordinary a body, 
and the detection of its specific properties is the out¬ 
come of such brilliant work, that f suggest that the 
name Eddington might be applied to it. Presum- 
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ably less is known about the companion of Algol— 
the first spectroscopic binary—and possibly, as it 
seems dark, it scarcely deserves a name; but the name 
of its discoverer, Vogel, might perhaps be attached to 
that. 

These suggestions may be rather presumptuous , 
but no harm seems likely to ,be done by their publica¬ 
tion Oliver Lodge. 

February 6, 


The Nature of Active Nitrogen. 

I have not been able to follow in detail the recent 
discussion on the nature of active nitrogen, being 
closely occupied with other problems. It seems 
worth while, however, to direct attention to a part of 
my early work which seems to have dropped out of 
notice, but is, I believe, worthy of attention (Strutt, 
Proc. Roy . Soc ., A, vol. 86, pp 264-267, 1911) It is 
there shown that the luminosity of active nitrogen can, 
as it were, be squeezed out of it by compression, the 
luminous emission of the a (1st positive) group of 
bands, and, perhaps the other series also, but this was 
not investigated, being immensely enhanced by com¬ 
pression. When the old volume is restored, it is 
found that the capacity to produce the glow is 
exhausted, though, apart from the compression, it 
would have lasted much longer 

The experiment was regarded at the time as prov¬ 
ing that the action is bi-molecular, and I think is at 
least as telling as any other evidence pointing in the 
same direction Rayleigh 

Terling Place, Chelmsford, 

February 27. 


As the result of investigations which have been 
proceeding for some time, the writer, in collaboration 
with Dr, E K Rideal, has been able to show by 
three independent methods that the heat of formation 
of active nitrogen is about - 43,000 cal per gm. 
molecule. 

This is m agreement with the value suggested by 
Strutt in 1911, and since it is known that the heat of 
dissociation of the nitrogen molecule is most probably 
of the order of - 300,000 cal. per gm molecule, the 
hypothesis that active nitrogen is atomic cannot well 
be substantiated Rather would it appear that 
‘ active ’ nitrogen represents a metastable molecule 
at not a very high energy level. 

A full account of the investigations will shortly be 
published E. J. B Willey. 

Department of Physical Chemistry, 

University of Cambridge 


A Mistaken Attribution in South 
American Linguistics. 

With reference to the note under the al>ove title 
in Nature of February 20, p. 283, it may be of some 
interest to point out that the Arda in question no 
doubt refers to Ardra, Arder, or Allada, formerly one 
of the greatest towns on the Dahomian coast, which 
was conquered by King Agaja of Dahomey in 1724. 
The inhabitants speak a variety of Ewe, very similar 
to the ordinary Popo 

There was a considerable trade m slaves between 
Dahomey and the Brazils, and it is conceivable that 
descendants of Ardra slaves penetrated to the part of 
Amazonia mentioned m the text 

P Amaury Talbot. 

Bishop ton, 

Stratford-on-Avon, 

February 22. 
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The Species Problem and Evolution. 1 

By 0. W. Richards and G. C. Robson. 


II. 

Correlation. 

'HE mutual relation and interaction of the various 
characters by which species are distinguished 
from each other is very imperfectly understood at 
present. On one hand, all the characters distin¬ 
guishing a species may, or may not, form an inte¬ 
grated system. On the other hand, certain characters 
may be correlated with one another to some extent. 
The possibility that the characters of different 
species may form integrated systems is at present 
very uncertain. The only evidence in support of 
this view is derived from certain inter-specific crosses 
in which the parental characters segregate en bloc; 
and further investigation of this subject is urgently 
needed. 

Whenever two characters always seem to occur 
together they may be related as cause and effect, or 
both may be due to the same cause. When this is the 
case, and when the effect cannot be traced clearly to the 
cause, such a relation will be called merely correlation. 
Two characters may be also correlated by genetical 
means, either being linked or by a varying number of 
individuals of a population being homozygous for both 
of them. These types of correlation will rarely be 
absolute. The former must be of some importance, 
but cannot be a universal explanation of correlation, 
since it will not often happen that all the characters 
that are found to be correlated in a species are due 
to genes situated m the same chromosome. The 
latter means of correlation is certainly of wide import¬ 
ance ; perhaps two characters which are highly corre¬ 
lated in a species, but segregate out when an inter¬ 
specific cross is made, are always correlated in this 
way. A special agency must obviously be invoked to 
account for the existence of a character in the homo¬ 
zygous condition in most of the individuals of the 
species when it arose originally in only a few. 

Isolation. 

In this section are to be considered causes of isolation 
other than topographical barriers. A number of ex¬ 
planations have been put forward to explain failure 
to interbreed on the part of species which seem to 
have every opportunity of crossing. Thus it has been 
supposed that differences in the copulatory organs 
might produce a mechanical barrier between species so 
differing. Such mechanical isolation, however, can 
not often be effective. In the first place, when such 
differences in the copulatory organs do occur, they are 
often restricted to the male and, when comparable 
differences occur in the female as well, no coadaption 
of the organs of the two sexes has been shown (Bou- 
langS, 1924). Furthermore, species which differ in 
their genitalia have been crossed without mechanical 
difficulty. 

There are many cases known in which closely allied 
forms living together with ample opportunities for 
interbreeding rarely cross in Nature. The cause of 
this disinclination to interbreed selective mating *) 

1 Continued from p. 347 
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can rarely be assigned to known differences between 
them. There are certain factors which may be 
important in particular cases, for example, differences 
in scent and mating-behaviour. Selective mating may 
even occur within a species; for example, Crozier 
(1918) has shown that m Chromodoris the pairs that 
interbreed tend to be of the same size and that large 
specimens rarely mate with small. Where differences 
in habitat and seasonal occurrence exist, they more 
obviously produce some degree of isolation ; but it is 
not often that either of these alone would be completely 
effective. As we have seen, none of these modes are 
universal causes of isolation when acting alone; but 
in any case in which several were involved at the same 
time, isolation might be nearly complete. When inter¬ 
breeding is not stopped by any of these means, sterility 
may yet make it ineffective In motile animals, in 
which alone selective mating can occur, sterility is not 
necessarily a primary cause of isolation. It has been 
already seen that it by no means always precedes or 
even accompanies the early stages of structural diver¬ 
gence. In these forms probably some kind of selective 
mating is most often the cause of isolation, and sterility 
is due to later divergence 

In forms in which the male fertilising element is 
carried to the ovum by external agencies (for example, 
in plants and sessile animals, etc.), isolation can only 
be produced by differences in breeding-season or by 
sterility. Although in some species isolation is pro¬ 
duced by the former means, it is probably not in the 
majority, and the latter must be more or less sterile 
when crossed. In the case of plants there are some 
genera in which the species concept breaks down owing 
to the absence of marked sterility or any other means 
of isolation among the members. 

Evolution. 

The initial stages of evolutionary divergence in¬ 
volve three processes: (i) the occurrence of varia¬ 
tions, (2) the spread of new variations in a species, 
and (3) the break-up of a species into different popu¬ 
lations. 

1. The origin of heritable variation is still very 
obscure, and in particular there is as $et no clue to 
the origin of those changes in habits which must have 
played so important a part in evolution. There may 
be said to be three main views on this subject: that 
heritable variation is the result of automatic change in 
the germinal material, that it is due to change produced 
in the germ cells by external causes, ana that it is 
the effect of change produced by such causes in the 
soma and transferred to the germ cells. In practice it 
will be difficult to distinguish between the second and 
third of these. 

The experiments which have been conducted to 
elucidate this problem are by now numerous ; but in 
spite of them the problem is still unsolved. For one 
reason or another, the results which are claimed to 
prove that the effects of the environment can be 
transferred from the soma to the germ cells have had 
to be rejected or are Still mb judice. Each of these 
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experiments is of course entitled to separate con¬ 
sideration, and some are of greater merit as experiments 
than others. With justice, however, it must be said 
that they do not as yet collectively form a convincing 
i>ody of evidence. 5 * 

Of the direct modification of the germ cells as a 
factor in evolution we have likewise no decisive proof, 
though there is some circumstantial evidence in favour 
of this possibility. The means by which the germ cells 
have been experimentally modified rarely seem, how¬ 
ever, to bear any relation to the natural environment 
of living organisms. It is a fair criticism to suggest 
that very few of the experiments designed to elucidate 
this problem reproduce those environmental circum¬ 
stances in which evolutionary change must be assumed 
to have taken place 

The action of the environment may perhaps be seen 
in the following examples, in which, however, it is 
difficult to say whether the effects have been on the 
germ cells and soma or on the germ cells alone. These 
examples fall into two classes On one hand, the 
species of a genus may be so distributed that they 
occur at different points in the gradient of some 
environmental factor (for example, temperature, 
humidity). Some special variation in the species (for 
example, hair-length) may be correlated with the 
change in the environment. This variation may be 
’seen both within a species in different parts of its 
range and by the comparison of species the ranges of 
which include different parts of a gradient. When a 
character shows a correlation with changes in an environ¬ 
mental gradient, it is of course difficult to prove that the 
changes in the character are neither phenotypic nor 
adaptive, though in particular cases this may be most 
unlikely. On the other hand, there are a number of 
cases in which in allied species identical morphological 
varieties are of two kinds—heritable and non-heritable. 
For example. Crow (1924) has given examples in the 
Algje Of characters which are only developed in special 
environmental conditions in one species, but appear to 
be genetically fixed in others. Though these examples 
prove nothing as yet, they suggest a useful line of 
inquiry into the causes of variation. 

In order to explain certain special types of evolu¬ 
tionary phenomena, some authors have recourse to two 
theories which are sometimes confused—the principles 
of Orthogenesis and of Momentum and ‘ Programme 
Evolution 1 (Eimer, W. Lang, Dendy, Osborn). The 
former principle expresses the idea that in allied forms, 
for an indefinite time after divergence, there is an innate 
capacity to produce the same type of Variant. If this 
were true in a wide sense (which is not yet shown) it 
would be wrong to assume that species could respond 
to environmental change by variations in all directions. 
The terms Momentum and Programme Evolution, 
though not applied to identical phenomena, seem to 
have very much the same implication. One refers to 
the development in certain groups of monstrous or 
over-complicated structures; the other is applied to 
1 determinate ’ evolutionary series, which are accom¬ 
plished without any apparent reference to Natural 

• Since this article was written, an Important paper by Mossra T. W. 
Hwlop Harrison and F. G. Garrett has appeared (noe. Roy, Sec, B, og, 
Fab. p. 441) on the inheritance in J^epwoptera of melanism Induced by 

the presence ot lead and manganese In their diet. These results seem in 
general to be above ertttdun; but their precise significance cannot be 
dtaouased In tW» brief notice, 
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Selection or any other principle. At present, however, 
these three terms are labels for types of evolutionary 
phenomena which are of obscure causation and un¬ 
certain frequency. 

It is perhaps necessary to point out that possibly 
new forms may arise by fresh combinations of pre¬ 
existing characters There is a certain body of evidence 
that has been thought to show that new species may 
arise as a result of crossing. This evidence and the 
corresponding cytological data relate almost exclusively 
to plants. The role of this process m evolution is as 
yet very uncertain, and, if it is operative at all, its 
effect is probably limited. 

2. The process of divergence by which species arise 
consists either of the consecutive differentiation of one 
character after another, or perhaps in the change of a 
large set of characters en bloc . For the occurrence of 
the latter there is only a little evidence which has been 
mentioned previously Variations as a rule must arise 
in a few individuals, except where the environment has 
some identical effect on all the members of the species ; 
so that as a rule the addition of new characters implies 
the spread of variations in the population. This is 
usually supposed to take place mainly by the action of 
Natural Selection, which ultimately requires that species 
must differ in adaptive characters. 

In the first place, it is practically impossible to show 
that a character is not of value to an organism without 
an exhaustive knowledge of the life history and physi¬ 
ology of the latter. On the other hand, the adaptive 
value of a structure must not be presumed in default 
of evidence to the contrary. A character can only be 
called adaptive (a) if it is useful, (b) if its possession 
does not entail a counterbalancing disadvantage In 
the following discussion it is merely the utility of 
characters which will be considered. 

A character which is not directly useful may be 
correlated with a useful one, as Darwin suggested. It 
would be a very difficult thing, however, to give an 
example of this in which the character is specific. No 
doubt such cases do occur, and perhaps even frequently; 
but they cannot be assumed to play an important part 
in evolution until direct evidence of their frequency is 
forthcoming. 

The direct utility of the characters previously 
described as specific may now be considered. 

(a) Structural .—There is not very much satisfactory 
evidence of the utility of the differences between closely 
allied species. There are some observations (sum¬ 
marised by Pearl (1917)) which suggest that certain 
small structural characters may be of selective value, 
though Pearl points out that other investigations of 
this sort yield no such result. It is also the case that, 
when allied species differ in their mode of life, their 
structural differences do not in general seem to be con¬ 
nected with such differences in the habits (but cf. 
Regan, 1935, p 5). 

(b) Physiological .—The evidence here is very un¬ 
satisfactory ; but such physiological differences between 
allied species as are known are not yet shown to be of 
survival value. 

(1 c) Reproduction .—It is difficult to see any sense in 
which the differences in sterility between crosses can 
be adaptive. As regards the differences in secondary 
sexual characters, some seem to be quite unconnected 
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with mating, and many of them are very unlikely to 
be directly useful. Any character which plays a part 
in mating may, however, have been influenced by some 
form of sexual selection. 

{£) Habitat and Food .—When allied species differ in 
habitat and food it has been assumed that they are 
structurally or physiologically adapted to such di¬ 
vergences ; yet it is not only in many cases quite 
unproved that such adaptations occur, but even if 
they do occur it is very uncertain which type of 
difference was primary The role of Natural Selection 
in producing such differences is very dubious. 

(e) Miscellaneous Differences .—It is difficult to find 
any case in which survival value may be attributed to 
the differences in behaviour which come under this 
heading. 

It thus seems that the direct utility of specific 
characters has rarely been proved and is at any 
rate unlikely to be common. Furthermore, since the 
correlation of structure, etc., with other characters 
shown to be useful does not at present rest on many 
well-proved examples, it cannot yet be assumed that 
most specific characters are indirectly useful. Thus 
the role of Natural Selection in the production of closely 
allied species, so far as it is known at present, seems 
to be limited. This statement is not to be taken as a 
wholesale denial of the power of Natural Selection. 
The latter is not in question when structural differences 
of a size likely to effect survival are involved. It is 
only the capacity of selection to use on a large scale 
the small differences between closely allied species that 
is unproved. 

Recently another process which occurs in Nature 
has been suggested as a possible cause of the spread 
of characters whether adaptive or not (Elton 1924). 
Many animals are subjected to severe fluctuation in 
numbers through epidemics, bad weather, etc., and 
this has two possible effects The usual result would 
be that the small number of individuals left over after, 
for example, an epidemic, would not include many of 
the uncommon variations, and the number of different 
variants in the population would be continually limited. 
After a minimum there is of course room for many more 
individuals than are actually found, so that during the 
subsequent multiplication there may be little or no 
competition. If an uncommon variant survived by 
accident, or if an unusually low minimum did not leave 
a random sample of survivors, then in the course of 
multiplication the character of the population would 
be changed. At present this seems to be the most 
likely means by which an entirely unadaptive char¬ 
acter could spread. 

3. If variations arise in only a few individuals at a 
time, they will not often l>e spread quickly to all the 
members of a species, so that if samples of a widely 
distributed species be taken from different parts of its 
range they are likely to differ m the collection of char¬ 
acters which distinguish them. Such difference will be 
further accentuated if the area occupied is broken up 
by topographical barriers which may cause isolation, 
This, however, to be permanent must be grounded in 
some of the other causes referred to above (for example, 
selective mating). Some animals live in colonies, such 
as certain land snails (Cepea) and moths (Zygaena). 
Of these the former have a limited power of dispersal, 
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while the latter, in spite of their power of flight, tend 
to keep to their own colonies. Adjacent colonies which 
are not separated by impassable barriers may differ in 
the same way as do the geographical races of widely 
distributed species. Thus two forms living at separate 
points in the range of a species may differ in a number 
of characters which, acting in conjunction, may cause 
isolation, while neither of them would differ from its 
next-door neighbour enough to produce this result. It 
has been suggested that most widely distributed forms 
constitute such “ syngamic chains ” (Poulton). Any¬ 
thing which breaks this chain would isolate two groups 
which sooner or later might become two distinct species. 
The origin of variation in habits within a species is at 
present not yet well enough known to enable us to 
make further generalisation about the methods by 
which isolation is produced. 

Conclusion. 

There are many characters (structural, physiological, 
etc.) by which species may be distinguished, but dif¬ 
ferentiation does not take place to the same extent in 
all of them, and sometimes, as criteria, they are at 
variance with each other As no standard can be 
proposed by which species may be distinguished from 
varieties, there is no absolute criterion of species. 
Failure to interbreed is perhaps the nearest approxima¬ 
tion to such a criterion, and it is also possible that a 
special type of sterility may be revealed which might 
provide a more definite limit than that indicated by 
structure. The nature of the various grades of sterility, 
however, requires a more complete analysis. At present 
the incidence of specificity is very imperfectly under¬ 
stood, especially in physiological characters Even in 
structural divergence it is not yet known why in each 
group of animals certain organs tend to show the 
effects of divergence sooner than others. 

Causes which in theory should spread new characters 
through a population are known; but much more 
evidence is required as to their actual operation and 
as to the extent and nature of the correlation that has 
been observed between specific characters. It is very 
unlikely that divergence at its earliest stages is pro¬ 
moted to an important extent by Natural Selection, 
In Nature, species are more or less broken up by causes 
leading to permanent isolation. These causes may be 
numerous; but at present we know very little as to 
the primary cause in any particular case—whether, for 
example, divergence in habit precedes that of structure 
or vice versa, and whether sterility precedes or follows 
structural divergence. Finally, there is very little 
exact knowledge as to the physiological differences 
which must occur between forms having different 
habits. 
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The Electrical State of the Upper Atmosphere. 


r T"HE meeting of the Royal Society on March 4 was 
-L devoted to a general discussion on the subject 
of “ The Electrical State of the Upper Atmosphere/’ 
at which a number of prominent physicists interested 
in this subject had been invited to take part. The 
large attendance at the meeting showed the importance 
of the subject in the scientific world at the present 
time; and it was evident that a very useful purpose 
Was being served in directing the attention of the 
meteorological and atmospheric physicists to the 
insistent demands made by modern wireless research 
for an upper ionised stratum in the atmosphere which 
is capable of deflecting wireless waves and returning 
them to the earth’s surface. 

In opening the discussion, the president of the Royal 
Society, Sir Ernest Rutherford, outlined the three 
possible methods of investigating the upper atmosphere. 
Above the limits of direct observation, the pressure 
and temperature are to some extent calculable, while 
observations on meteors provide experimental in¬ 
formation The highly penetrating radiation recently 
investigated by Millikan was found to increase in 
intensity upwards from the earth’s surface, and the 
suggestion was made that this radiation might possibly 
originate in thunderstorms It was pointed out that 
in order to obtain a permanently ionised layer it is 
not necessary to assume a very strong ionising agent; 
since, owing to the slow rate of recombination at the 
higher levels, a small rate of production of 10ns may 
result in a very large permanent ionisation. 

With the aid of a carefully prepared chart, Prof. 
Sydney Chapman, of the Imperial College of Science 
and Technology, then summarised our present know¬ 
ledge of the physical constants of the atmosphere. By 
means of self-registermg instruments carried in sounding 
balloons, direct observations have been made at heights 
up to 30 km. The absolute temperature of the 
atmosphere decreases from 285° at the earth’s surface 
to 220 0 at a height of 10 km., which is the upper limit 
of the troposphere. Above this the temperature 
remains constant up to a height of 60 km , where it 
begins to increase again to a value approaching 300° 
for a height of 100 km. At this height the pressure 
and density of the air have values which are about 
io“ fi of those at the ground level, while the mean free 
path of the molecules increases from io* ft at the earth’s 
surface to 3 cm, at 100 km height. The gaseous 
constituents of the atmosphere are thoroughly mixed 
as the result of winds in the lower regions, but they 
become separated at the higher levels with nitrogen as 
the main constituent. The existence of aurora at 
heights of from 90 km. upwards appears to require 
the lifting of gases from the lower regions. Attention 
was further directed to the comparatively high con¬ 
ductivity which the ionised layer is required to possess 
in order to explain the phenomena of terrestrial 
magnetism. 

Mr. C. T. R. Wilson referred to recently published 
data on thunderstorm distribution from which it has 
been deduced that about 1800 thunderstorms are in 
continual progress over the earth’s surface, accompanied 
by %Htning flashes at an average rate of one hundred 
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per second. Combining these results with the ex¬ 
perimental measurements of the quantity of electricity 
in each lightning flash, it was shown that these thunder¬ 
storms represent an energy supply having the enormous 
value of io u watts, which, however, is only io~ 4 of the 
energy received by the earth from the sun in the form 
of heat. It was suggested that electrons moving in 
electric fields with strengths of the order of 10,000 volts 
per cm. in the neighbourhood of lightning flashes, 
may be responsible for a very penetrating form of 
radiation in the atmosphere. In a later portion of the 
discussion Mr Dobson described results obtained in 
observations on the disappearance of meteors and 
showed that this leads to increased values for the 
temperature and pressure of the atmosphere at heights 
of the order of 100 km. 

The radio aspect of the discussion was opened by 
Sir Henry Jackson, who emphasised the long-felt need 
of an adequate explanation of long-distance wireless 
signalling, of the variations in signal intensity, and of 
the more recently observed variations in apparent 
directions of arrival of wireless waves at a receiving 
station. He stated that during the last few years an 
enormous amount of experimental data on these points 
has been obtained by a group of investigators associated 
with the Radio Research Board and that the ex¬ 
perimental facts are now well established. All this 
work indicates the necessity for a layer in the upper 
regions ot the earth’s atmosphere which is capable of 
deflecting waves reaching it in such a manner as to 
return them to the earth’s surface. A brief account 
was also given of some recent experiments earned out 
on a wave-length of 12 metres in which a ship transmitter 
was employed As the ship proceeded away from the 
receiving station the signals disappeared for a range 
of transmission of about 100 miles. This was pre¬ 
sumably due to the high attenuation of such waves in 
travelling over the earth’s surface, although accurate 
knowledge on this point is still lacking. As the ship 
proceeded on its course no signals were received until 
the distance was increased to 1100 miles, beyond 
which the signals again disappeared. At 3000 miles 
and again at 6000 miles the signals were very clearly 
heard, although they were inaudible at intermediate 
ranges. Such results as these demand for their 
explanation an ionised layer which will permit the 
passage of wireless waves with a very small attenuation 
and will arrange for waves to be returned to the earth 
at certain places only. 

Prof. E. V. Appleton indicated the desirability of 
investigating the wireless phenomena at comparatively 
short distances, and then described two sets of ex¬ 
periments, carried out with the assistance of Mr. 
M. A. F. Barnett, which provide proof of the reception 
of downcoming wireless waves at the earth’s surface. 
The first of these demonstrated the interference between 
two sets of waves from the same transmitting station, 
one set having travelled along the earth’s surface and 
the other set via the upper regions of the earth’s 
atmosphere. The second experiment ^as based on 
the fact that, for an electromagnetic wave arriving at 
the surface of a conductor, the resultant horizontal 
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magnetic force is greater than that of the vertical 
electric force, and by measuring the ratio of these 
forces the angle of incidence of the waves can be 
calculated. Attention was directed to the importance 
of the earth’s magnetic field on the operation of the 
ionised layer, and also to the fact that, from observations 
on very short wave-lengths, information is obtain¬ 
able as to the density of electrons required in this 
layer. 

The next contribution to the discussion was made by 
Dr. R. L. Smith-Rose and Mr. R. II. Barfield, who 
gave a bnef account of some of their recent experimental 
measurements on wireless waves received from the 
upper atmosphere By means of careful measurements 
of the directions of both the electric and magnetic 
forces at the earth’s surface due to wireless waves 
from a distant transmitting station, it was shown 
that, at times in the neighbourhood of sunset and in 
the hours of darkness, some of the received waves were 
travelling in a downward direction, evidently the result 
of deflexion from the upper atmosphere. Several 
methods of measuring the angle of incidence and 
relative intensities of such waves have been developed 
and give consistent results. In an example given m 
the paper, the angles of incidence varied from 13 0 to 
34 0 , and the latter value is shown to correspond to a 
height of deflecting layer of about 88 km., which is 
in good agreement with the results of other investi- 
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gators, the intensity of such downcoming waves is 
of the same order as the direct wave along the earth’s 
surface which is received simultaneously, and the 
combination of the two sets of waves is responsible 
for the variations in signal intensity in the readings 
of a direction-finder which were observed during the 
experiments. The need for further investigation and 
the lines of proposed future experiments were mentioned 
by these speakers 

In concluding the radio side of the discussion, Prof. 
W. II. Eccles reminded the audience that the observed 
effects might vary very much over the enormous range 
of wave-lengths which is now being used in practical 
wireless communications. The diffraction of the waves 
around the curvature of the earth would be appreciably 
different with wave-lengths of, say, 20 and 20,000 metres, 
and it is also possible that the shorter of these waves may 
be returned to earth at a comparatively low height, 
about 30 km., in the atmosphere. The speaker directed 
attention to some lacunae m the Larmor theory of the 
propagation of waves, and emphasised the need of 
further experiments directed towards the elucidation 
of some points which are at present somewhat 
obscure. 

Among the speakers who took part in the later 
portion of the discussion, Dr. G. C Simpson stated that 
Britain now leads the world m the matter of knowledge 
and research on the science of the upper atmosphere 


Transatlantic Radio Telephony. 


O N Sunday, March 7, the General Post Office gave 
representatives of the Press an opportunity of 
taking part in the engineering tests, made in the 
ordinary course, by the technical staffs of the General 
Post Office and the American Telegraph and Telephone 
Company. Mr Shaughnessy, the engineer in charge, 
gave an interesting resum6 of what has already been 
done. He also described the route that is travelled by 
the voice signals and detailed some of the many 
difficulties that will have to be overcome before two- 
way telephony between London and New York can be 
established on a commercial basis. So far back as 1914 
the engineers of the Bell system in the United States 
succeeded in establishing one-way communication 
between Arlington and Panama, San Francisco, Hono¬ 
lulu and Paris successively. Three years ago similar 
experiments between London and New York proved 
that it was highly probable that a limited two-way 
service could be established 
In England, the circuit ends at the London Trunk 
Exchange of the British Post Office. In the United 
States it is terminated at the headquarters of the 
American Telegraph and Telephone Company at 24 
Walker Street, New York City. In speaking from 
London, the signals are carried by underground 
telephone wires through two repeater stations direct 
into the microphone of the Post Office Radio sending 
station at Rugby, where the aerial used is carried by 
five lattice masts each 820 ft. high and a quarter of a 
mile apart. The radio signals then go a distance of 
2900 miles to the receiving station at Houlton, Maine. 
From there they traverse a distance of 600 miles 
through two repeater stations to New York, 
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In transmitting from New York the speech is earned 
a distance of 70 miles to the sending station of the Radio 
Corporation at Rock Point, Long Island. From there 
it is transmitted by radio a distance of 3300 miles to the 
Post Office receiving station at Wroughton, near 
Swindon. From this point it is carried over a telephone 
circuit to London, a distance of 90 miles. 

The wave-length utilised in England is 5770 metres 
and in the United States 5260 metres The power 
used at each end is about 200 kilowatts, but owing to 
improvements in the method of radio transmission 
adopted, the ordinary broadcasting telephony station 
would have to employ about double this power to attain 
the same efficiency. 

Arrangements were made by means of which some 
twenty press representatives in. London had two-way 
conversations with their American confreres. These 
conversations could be overheard by all those present. 
The speech was remarkably clear, being quite equal to 
that heard in ordinary telephony. It was stated that 
the atmospheric conditions were favourable. Very 
little disturbance was produced by Morse or atmo¬ 
spherics. The difference between the voices of the 
speakers was clearly recognisable. This was the first 
occasion on which group conversations by the public 
were held between London and New York. 

The Post Office engineers are to be congratulated on 
the many difficulties they have overcome, particularly 
in balancing the land telegraph lines in order to get 
two-way transmission. We are 'Still, however, a long 
way from N commercial telephony across the Atlantic, 
Doubtless it will come in the future. We wish the 
engineers every success in thdir strenuous endeavours. - 
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Obituary. 


Prof. A. R. Cushny, F.R.S. 

HR sudden death of Prof. A. R. Cushny, professor 
of materia medica and pharmacology, University 
of Edinburgh, at the early age of sixty years, is a severe 
loss to medical science and to pharmacology in par¬ 
ticular, for he was one of the chief pioneers of this 
science. The outstanding events m his career are as 
follows:—He was educated at the University of Aber¬ 
deen, and then studied on the Continent, and from 
1892-1893 was assistant to Schmiedeberg at Strasbourg. 
In 1893 went to the University of Michigan as pro¬ 
fessor of pharmacology, and in 1905 returned to England 
to take the chair of pharmacology at University College, 
London. In 1918 he went to Edinburgh to take up the 
post he held until his death. 

Cushny made many important contributions to our 
knowledge of pharmacology and physiology, but his 
name is associated particularly with his investigations 
upon the mode of action of digitalis on the heart, and 
upon the secretion of urine. Whilst at Michigan, he 
carried out a series of researches of fundamental 
importance which established the mode of action of 
digitalis on the mammalian heart; and later in London, 
in association with his friend the late Sir James Mac¬ 
kenzie, he applied the knowledge gained in these 
researches to the study of the therapeutic action of 
digitalis. In 1925 he summarised our present know¬ 
ledge of this subject in a monograph on digitalis and 
its allies. 

Cushny carried out numerous important researches 
on the mode of secretion of the urine, and in 1917 he 
published a monograph, in which he advanced the 
first coherent theory regarding the secretion of urine 
which accords at all with modem ideas of physical 
chemrixy. 

It is as one of the chief pioneers and founders of the 
science of pharmacology, however, that Cushny will be 
especially remembered. In 1899 he produced the first 
edition of his well known n Textbook of Pharmacology 
and Therapeutics,” which was the first systematic text¬ 
book on this subject to be published in English. He 
had a very remarkable power of shrewd and balanced 
judgment, and this was based not only on an exception¬ 
ally wide knowledge of pharmacological literature, but 
also on a personal knowledge of all the leading phar¬ 
macologists in the world. This combination of know¬ 
ledge and judgment gave his textbook an unrivalled 
authority. His whole influence was thrown towards 
making pharmacology an exact science, and he admitted 
no tradition of therapeutics as a fact unless it was 
supported by definite evidence For these reasons, the 
work has had a profound influence on the development 
of pharmacology in Great Britain and has greatly 
assisted the growth of the subject as an exact science. 

, Cushny’s personality made him an exceptionally fine 
teacher and inspirer of research. His kindness and 
patience were inexhaustible, but his wide knowledge 
and shrewd judgment made him the natural enemy of 
anything like slack or inaccurate work* He founded 
the school of pharmacology at Michigan and made it an 
important centre of research, and repeated this per- 
fotinance in London* * Finally, when he went to Edin- 
_ butgh he found research work m Pharmacology at a low 
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ebb and in a few years established a strong school. 
Cushny was the senior pharmacologist in Britain, and 
his wide experience and knowledge, his strong but 
kindly personality, and his great powers of judgment, 
made him the natural leader of his scientific colleague^ 
and also one whose advice was greatly valued on matters 
scientific, academic, and personal. 

In addition to his scientific and academic activities, 
Cushny also served on numerous commissions and other 
public bodies, notably on the Chemical Warfare Com¬ 
mittee, the Central Control B&ard (Liquor Traffic) and 
the Council of the Royal Society. 

Cushny was a great pioneer and leader, and his 
untimely death is an irreplaceable loss to the medical 
sciences. Those who, like the writer, worked under 
him as assistant, have double cause to mourn the loss 
of a great teacher and kindly friend. His circle of 
friends was world-wide, and the sympathy of all will be 
extended to his widow and daughter m their sudden 
bereavement. 


Prof. D, S. Capper 

Prof. David Sing Capper, who died from heart 
failure following acute rheumatism on February 12 at 
his home in Golders Green, was for twenty years 
professor of engineering in the University of London, 
King’s College He retired from this position in 1921 
to devote himself to the commercial side of engineering. 
At the time of his death—he was only sixty-one years 
of age—he held the position of director in the Haulage 
Improvement and Constructions, Ltd., a company 
interested in the development of mechanical road 
transport. 

Prof. Capper’s early training, like that of most 
educated Scotsmen of his time, was of a wide and 
varied nature with a classical bias. After taking his 
degree at Edinburgh, he adopted the engineering 
profession and studied for some time at University 
College, London, under Sir Alexander Kennedy, llis 
practical experience was obtained first as a pupil with 
Messrs. R. and W. Hawthorns of Leith, and later with 
Messrs. Ilumphrys, Tennant and Co., of Deptford, 
where for two years he acted as assistant to Mr. R. 
Humphrys. He took an energetic interest in the 
proceedings of the principal engineering societies, and 
was a member of the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, and the Junior 
Institution of Engineers. 

Prof. Capper was appointed professor of engineering 
at King’s College, Strand, in 1890, and in 1905 he 
published, in the First Report of the Steam Engine 
Research Committee, the results of his long and 
important research on valve leakage carried out under 
the auspices of the Institution of Mechanical Engineers. 
The same year he became a member of the Senate of 
the University, and so many-sided were his manifold 
educational activities that at different times he had 
the distinction of being a governor of Sir Roger 
Cholmeley’s School, a member of the governing body 
of the Imperial College of Science and Technology, and 
a me*W>er of the delegacy of King’s College. He gave 
of his best in such services, where his long experience, 
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persuasive manner, an almost uncanny quickness in 
summing up the gist of a resolution, and an unfailing 
sense of the feelings of a meeting, made his presence a 
great asset. 

Consistent with his leaning towards the practical side 
of his profession, Prof. Capper carried on a consulting 

f ractiee for many years in addition to his other duties, 
ncidentally he was one of the pioneers of the * Sand¬ 
wich ' system of training for engineers, wherein a 
student gained works experience with some well-known 
engineering firm in tandem with his college degree 
course each year for four years, instead of the usual 
three at college only. 

When in 1908 Lord Haldane introduced his plans for 
the formation of Officers Training Corps at the various 
universities, Prof Capper threw himself mto the scheme 
with whole-hearted enthusiasm, and with characteristic 
zeal undertook the difficult task of commanding the 
University of London. contingent. Later, with a 
stimulating sportsmanship, he passed all the exam¬ 
inations, and through every stage in the training 
curriculum of a territorial officer, from the barrack 
square at Chelsea to the School of Musketry at Hvthe. 
In August 1914 he took command of a training camp 
for two hundred young offic ers at Headley, and eventu¬ 
ally commanded various training schools for officers. 
He transferred to the 2/sth Royal Warwicks m 1916 
as temporary major, readily sacrificing his rank of 
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lieu t,-colonel in his keenness to serve overseas. Then 
at the age of fifty-one years this university professor 
went out into the trenches as second in command of 
an infantry battalion; an example of patriotism and 
pluck which is worthy of record Early in 1917 he 
was invalided home on account of heart trouble and 
transferred his energies to the Ministry of Food, where 
he assisted in a research on food preservation until the 
end of the War, when he returned to his duties at 
King’s College. O. S. S. 


We much regret to record the death, on February a6, 
of Mr. Henry Hatfield, I.S O,, barrister-at-law, for 
more than thirty years Chief Examiner at the Patent 
Office. Bom at Stockport in 1854, and educated at 
Owens College, Manchester, and the Royal College of 
Science, Dublin, Mr. Hatfield intended to enter for the 
Geological Survey. He went to the Patent Office 
instead, however, in 1878, becoming Chief Examiner 
m 1888, and later was authorised to act for the Comp¬ 
troller-General During his regime many changes in 
patent procedure were inaugurated, notably the 
modem methods of * search * by a scientific staff. To 
the general scientific public, his work in connexion with 
the founding of the Patent Office Library, which has 
now become one of the best scientific libraries m Great 
Britain, will be better known. 


News and Views. 


A large company of the Royal College of Science 
Association and others assembled at the Imperial 
College Union, South Kensington, on Friday last, 
March 5, on the occasion of a complimentary dinner 
to Sir John Farmer, professor of botany in the 
Cdllege, upon whom the honour of knighthood was 
conferred by the King at the beginning of this year. 
Sir John Farmer is the senior professor of the Royal 
College of Science, and when the Imperial College 
was instituted by Royal Charter in 1907 for the pur¬ 
pose of giving the highest specialised instruction, 
and providing the fullest equipment for the most 
advanced training and research in various branches 
of science, especially in its application to industry, 
doubt was expressed to whether botany could 
appropriately be brought within the contemplated 
scheme. Fortunately, its economic significance was 
realised, with the result that the department devoted 
to instruction and research in this branch of science 
has become of the greatest value in the development 
of the plant resources of the British Empire. Students 
trained by Sir John Farmer now hold responsible 
posts in educational institutions, agricultural stations, 
and great plantations throughout the Empire, and 
when he visited Tnnidad a year or so ago, as many 
as five in that single place were at the port to welcome 
him Mr. Herbert Wnght, who proposed the toast 
of the guest of the evening, testified as an old student 
to the wide and stimulating influence of Sir John 
Farmer's work. To have established a school of 
pure and applied botany which has contributed so 
much to scientific progress and practical service is a 
great achievement, and we cordially associate our- 
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selves with Sir John Fanner's colleagues and students 
in congratulating him upon it and the recognition of 
his work represented by the honour recently conferred 
upon him 

Prof Arnold Sommerffxd, who on Wednesday, 
March 3, delivered the first of a course of three 
lectures on " Atomistic Physics " at the Imperial 
College of Science and Technology, under the auspices 
of the University of London, is one of Germany’s 
leading mathematical physicists. He is now professor 
of physics at the University of Munich, where he is 
a colleague of Prof Wien, who visited Great Britain 
last year Prof Sommerfeid was born in 1868, and 
during the early years of his career published many 
papers on various branches of theoretical physics and 
pure mathematics He is known chiefly, however, on 
account of his more recent work in developing the 
application of the quantum theory to the problem 
of the spectra of the elements, initiated by Bohr. 
Independently of Wilson he showed that by a 
generalisation of Bohr's original theory of the hydrogen 
atom to include the possibility of elliptic orbits, and 
the introduction of the relativistic change of mass 
with velocity mto the equations of electronic motion, 
the existence of a ' fine^structure ' of the series lines 
of hydrogen and ionised helium might be expected— 
a prediction which was brilliantly verified in the case 
of ionised helium by Paschen. Later he introduced 
into the discussion of spectral term-relationships the 
idea of * inner quantum numbers,' which, since the 
discovery of multipleta by Catalan, has received ft 
very wide application. His book, “ Atombau uad 
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Spektrallinien," first published m 1920, has already 
passed through four edition.*, and is recognised as 
the standard work on the subject. It has been 
described as * the twentieth century bible ' An 
English translation of the third edition, under the 
title" Atomic Structure and Spectral Lines," appeared 
in 1924. 

A deputation from the Universities of Cambridge 
and Edinburgh was recently received by the Colonial 
Secretary with reference to the inauguration of an 
Imperial Forest Research Institute at the University 
of Oxford, combined with a fourth year's course in 
forestry. This project had been recommended by the 
Empire Forestry Conference which met in London in 
1920 Few members of that Conference had full 
knowledge of the great progress made in forestry 
education at Cambridge and Edinburgh as the result of 
a recommendation of the Commission appointed in 1908 
by the India Office after the closure of Cooper's Hill 
That Commission invited these universities to in¬ 
augurate and equip schools of forestry, pointing out 
that competition would be to the benefit of forestry 
At both universities forestry education up to a fourth 
year’s post-graduate honours course was instituted 
Only the Colonial Office and the Forestry Commission 
took up the recommendations of 1920 and provided 
the funds with which the Institute and fourth year's 
work were started at Oxford, provisionally for five 
years, in October 1924 In selecting candidates for 
employment, from men with a degree or diploma in 
forestry, these two departments make an allowance 
to the chosen probationers and insist on their pro¬ 
ceeding to Oxford to take the fourth year’s course 
The deputation pointed out the hardship thus incurred 
by men having to change their universities and, in 
the case of Edinburgh, to incur a far greater expense. 
In the opinion of the delegation, the innovation would 
result in a decrease in a good type of man coming 
forward to take forestry as a career 

A paper on the applications of electricity to 
agriculture by Mr. Borlase Matthews was read and 
discussed at the Institution of Electrical Engineers 
on March 4. He succeeded in proving many useful 
and convenient applications of electricity in con¬ 
nexion with farming. In Ins opinion, when a quarter 
of the area near a transmission line is arable land, 
the supply will prove profitable to the electric com¬ 
pany A specification is given of the author’s 
electric tractor suitable for small farms. It is designed 
for ploughing, general haulage, and many other 
field operations. When carrying out field work, the 
machine takes its supply of current from an overhead 
wire and a cable laid on the ground. It has a 
' half creeper * track so that it can go over rough 
ground. It also has a storage battery, so that it can 
proceed from field to field as well as haul loads on the 
public road. It seems possible that the plough may 
be replaced by the rotary tiller, which has many 
points in its favour. This machine is excellently 
adapted for an electric drive, and the latest type of 
instrument buries the weeds and leaves, a result 
desired by most farmers. From the financial point 
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of view, however, a strong case was not made out. 
Ploughing only takes place over a limited period of the 
year, and so it does not offer that uniform load 
desired by electric companies Mr Matthews' electric 
tractor, however, offers possibilities which should be 
further explored. 

Sir Henry Maybury, Director-General of Roadk 
Department, Ministry of Transport, in his discourse 
on " London Traffic " at the Royal Institution on 
Friday evening, March 5, stated that the problem of 
the transport facilities of the great Metropolis cannot 
be solved unless it be approached on scientific lines. 
In 1903 a Royal Commission was appointed to 
inquire into the question, and made recommendations 
for improvements to which effect was never given. 
Another Royal Commission was appointed in 1921, 
and the outcome of its recommendations was the 
passing of the London Traffic Act in 1924, and the 
appointment, under the Minister of Transport, of the 
London and Home Counties Traffic Advisory Com¬ 
mittee. Tins Committee has made a thorough 
investigation of the various tramways and omnibus- 
routes, and is required to supervise an area within a 
circle extending about 25 miles from Charmg Cross. 
The engineering staff of the Committee has given 
much attention to the bridge question in the traffic 
area, and is making a report thereon The results of 
the Committee's recommendation have been so far 
successful in the adoption of the gyratory or continuous 
working arrangement as now in operation at the end 
of Parliament Street, Bridge Street, and near the 
Victoria Memorial, and schemes of identical character 
have been approved for Trafalgar Square and Hyde 
Park Corner. By utilising many of the existing 
subsidiary roads, which may be made continuous 
and through routes, and by the use of effective 
direction signs by day and night, it is believed that 
with much advantage a large amount of traffic can 
be deflected The Committee is proceeding with 
negotiations with the various local authorities, m 
order to find a satisfactory solution to the vast 
problem of London traffic, which is of so much 
importance to the comfort, health, and general 
welfare of the citizens of London. 

Several valuable papers on power-plant design 
and operation were read and discussed at the December 
meeting of the American Society of Mechanical 
Engineers held in New York These papers are of 
special interest in Great Britain at the present time. 
In the United States cheap overhead lines are 
permitted, and this leads to the building of super¬ 
power stations As the cost of labour is high, this 
also accentuates the economies effected by their use. 
Mr. C. W E. Clarke describes the rapid advances 
made by the Colfax station of the Duquesne Light 
Company It began to operate in 1920 with a turbo- 
alternator generating 60,000 kilowatts. The steam 
pressure used was 275 lb. per square inch and its 
temperature was 6oo° F. In 1923 it was decided to 
use pulverised fuel and to raise the steam temperature 
to 650° F., preheated air being supplied to the 
furnaces. It was found, however, that the bricks 



39o NATURE *• [March 13; 1946 


lining the furnaces were apt to be fluxed at this 
temperature. In the newer boilers the furnaces are 
water lined and no trouble has been experienced. 
The boilers cost 16 per cent, of the total cost of the 
station, and the turbines and electric generators 
practically cost the same The steam pressures used 
are rapidly increasing. American makers are prepared 
to supply boilers for a working pressure of 1200 lb, 
per square inch Turbine makers, however, are 
unwilling to go beyond a pressure of 600 lb. Their 
problem, being a dynamical one, is more difficult than 
the statical problem of the boiler makers It is 
stated that the cost of a boiler to work at a pressure 
of 1000 lb, is about twice as great as that of a boiler 
for a pressure of 200 lb per square inch. As yet there 
Is no British station working at a pressure much in 
excess of 500 lb per square inch. Sir James Kemnal 
recently suggested that, with very high pressures, 
steam drums should be drawn solid and not riveted 
as they are at present. 

Mount Sinai has been considered as a site for a 
third Smithsonian station to study fluctuations of the 
sun’s light and heat, but it has now been abandoned 
as a possibility Dr C G Abbot, Assistant Secretary 
of the Smithsonian Institution of Washington, D.C., 
and Director of the Smithsonian Astrophysical 
Observatory, has left the Red Sea and finished his 
tour of India He is now on his way to South 
Africa, continuing his search for a suitable site. It 
is hoped that data obtained from a third station, and 
later from a fourth, if more funds should become 
available, will increase the possibility of making 
trustworthy weather forecasts all over the world, 
weeks and even months in advance Data are 
already being obtained from the study of the sun at 
Mt. Montezuma on the western slope of the Andes 
Mountains in Chile, and on Table Mountain in 
Southern California , and the National Geographic 
Society has made a third observation station possible 
by extending financial aid 

Prof. Fraser Harris, formerly lecturer on physio¬ 
logy m the University of Birmingham, delivered 
the last of the present senes of Monday evening 
lectures at the Midland Institute on March 8. His 
subject was ” Biology m Shakespeare.” Prof Fraser 
Hams said that he used the word biology as meaning 
all knowledge concerning life, vegetable and animal, 
both in health and disease , but for the purposes of 
the lecture, he would not include any references to 
botany, zoology, or medicine He did, however, 
include one or two allusions to surgery, the most 
interesting of which were the lines spoken by the 
Archbishop of York in " Henry IV.” * 

" If we do now make our atonement well, 

Our peace will, like a broken limb united, 

Grow stronger for the breaking.” 

References to the physiology of the following were 
studied in the plays—sleep, the heart, arteries, veins, 
and nerves , fainting, the doctrine of the three kmds 
of spirits, the hahtus sanguinis ; the action of alcohol; 
digestion, starvation; the description of Falstaff’s 
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death; infection; first aid; .the vtsmedicatrix naturae; 
the pia mater and the visceral distribution of the 
emotions. The physiological psychology of visual 
hallucination; trophism of nerves; sense before 
motion; retinal fatigue; the Sauson images; giddiness; 
psychical blindness and paraphasia were also illustrated 
by references from the plays 

The anxiously awaited report of the Broadcasting 
Committee under the chairmanship of Lord Crawford 
and Balcarres was issued late last week (H.M S.O., 
Cmd. 2599, price 6 d .). The terms of reference were 
” To advise as to the proper scope of the broadcasting 
service and as to the management, control, and 
finance thereof after the expiry of the existing licence 
on December 31, 1926. The Committee will indicate 
what changes in the law, if any, are desirable in the 
interests of the broadcasting service.” The Com¬ 
mittee recommends that after the end of this year, 
the broadcasting service in Great Britain should be in 
the hands of a public corporation to be known as the 
British Broadcasting Corporation, consisting of not 
more than seven or less than five commissioners 
nominated by the Crown. These commissioners 
should be persons of judgment and independence and 
free of commitments ; they should receive adequate 
remuneration Advisory committees would be ap¬ 
pointed by the commissioners in consultation with 
appropriate societies and organisations, so that all 
phases of broadcasting may receive consideration. 
As regards research, the Committee states that 
expenditure will govern progress ; ” Outlay on bold 
experiment should not be meagre. Research should 
be constant, both official and unofficial.” The Com¬ 
mittee was much impressed by the evidence received 
on the importance of broadcasting in education in its 
widest sense, and advocates the extension of such 
facilities, if necessary, by the introduction of special 
wave-lengths for definite subjects. 

February temperature was a record in England, 
and the observations at Greenwich Observatory 
published m the Daily Weather Reports of the 
Meteorological Office and m the Weekly Returns of 
the Registrar-General show some exceptional results. 
The mean air temperature for the month at Greenwich 
was 45°7 F., which is the highest mean for London 
or Greenwich in February during the last 156 years » 
it is 6°*9 above the monthly normal for the 150 years 
from 1770 to 1919, and in practical agreement with 
the normal for April. In this long series of years 
the February mean for 1869 was approximately m 
agreement with that for 1926, and the only other 
means of 45 0 or above were 45°-3 in 1779 and 43°«i 
in 1872. There were two days, February 21 and 2$, 
with the shade temperature above 6o°, and there 
were eleven days with the temperature above 55 0 ; 
there were eight days with the temperature for the 
24 hours io° or more in excess of the normal, while 
the only days with the temperature below the normal 
were February 9 to 14. The minimum or mght tem¬ 
perature was above 40° on seventeen nights, and there 
were only two nights, February 13 and 14, with 
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In the shade. On two days, February 22 and 26, the 
black bulb thermometer m the sun's rays exceeded 
loo®, the respective readings being 106° and m°, 
but the duration of bright sunshine for the month was 
small, registering only 1-3 hours a day on the average, 
while the normal is 2-0 hours. Separating the mean 
of 150 years into periods of 50 years, the means at 
Greenwich for February are 38°* 1 for 1770-1819, 
39°-o for 1820-69, 39°*4 for 1870-1919 ; the mean 
for the 150 years is 38°*8. The normal for 35 years, 
1880-1915, in general use by the Meteorological 
Office is 39°‘8. 

According to the Weekly News Bulletin issued by 
the U.S.S.R. Society of Cultural Relations with 
Foreign Countries, preparations are being made for 
the celebration of the eightieth birthday of Dr. 
A. P. Karpinsky, who has been a member of the 
Academy of Sciences for forty years and its president 
for the past ten years. 

Besides the earthquake felt at Comne at 4-24 a.m. 
on February 21 (Nature, March 6, p 355), it is now 
stated that a second and perhaps slightly stronger 
tremor occurred at about 7 40 pm. on the following 
day. Both were felt at Lawers, two miles east of 
Comrie, and at St Fillans, four miles to the west. 
The epicentres probably lie about a mile to the west 
or north-west of Comne, and close to those of the 
remarkable senes of earthquakes in 1839 and the 
following years, thus showing a slight displacement to 
the west since the shocks of 1895 and 1898 

The discovery has been announced, by the New 
York correspondent of the Times , of the element of 
atomic number 61, by Dr B. S Hopkins and others, 
of the University of Illinois, apparently by the use of 
X-ray methods The full account of the work will 
be awaited with much interest, for element No. 61 
belongs to the group of ' rare earths,' the separation 
of which has always been unusually difficult owing to 
‘ the close resemblance in properties of the individual 
elements. On the evidence of high-frequency spectra, 
it has been shown that the group consists of fourteen 
elements ranging from lanthanum (At. No 57) to 
lutecium (At. No. 71), with a gap represented by 
element No. 61. Prof. Hopkins’ discovery would 
apparently complete the group 

At a meeting held at the Institution of Civil 
Engineers on March 5, the organisation of a body to 
deal with questions of fuel technology was discussed. 
The proceedings were opened by Sir William J. Larke, 
of the National Federation of Iron and Steel Manu^ 
facturers, who referred to the widely divergent 
character of fuel practice in industry, and emphasised 
the need for a body aiming at co-ordination of existing 
knowledge on the subject. Sir Philip Dawson stated 
that the fuel bill is a dominant factor in industry , it 
forms 35 per cent, of the production costs in the iron 
and steel industry; 50 per cent, in the generation of 
electricity ; and 30-45 per cent of locomotive costs on 
railways. Sir Richard Redmayne also supported the 
Suggestion for the organisation of an institution of fuel 
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technology, and a committee was appointed to discuss 
preliminaries and to decide the question of collabora¬ 
tion with the Institution of Fuel Economy Engineers. 

In 1922 the staff of the Research Laboratories of 
the General Electric Co Ltd., Wembley, decided that 
in making communications in scientific journals, the 
most appropriate method of recognising the co¬ 
operative conditions under which their research work 
is conducted was by expressing authorship as m the 
name of the whole of the staff Mr. C C Paterson, 
Director of the Laboratories, now informs us that this 
formula has been misunderstood, and objections have 
been urged against it even by those who agree with 
it in principle A change is therefore to be made, 
and the formula “ by . (Communication from the 
Staff of the Research Laboratories of the General 
Electric Company, Wembley) " has been selected 

The Council of the Institution of Mining and Metal¬ 
lurgy has made the following awards ' The gold medal 
of the Institution to Sir Robert N Kotz6, Govern¬ 
ment mining engineer for the Union of South Africa, 
in recognition of his distinguished services to the mining 
industry, with special reference to his work on the 
dust problem in the mines of the Rand, and of his 
public work m promoting the development of the 
natural resources of the Union of South Africa , “ The 
Consolidated Gold Fields of South Africa, Ltd " gold 
medal to Prof L H Cooke, in recognition of his 
services, extending over many years, in the advance¬ 
ment of the science and practice of mine-surveying 
and the improvement of surveying instruments, and 
of his valuable contributions to the literature on the 
subject , ** The Consolidated Gold Fields of South 
Africa, Ltd." premium of forty guineas to Dr H C. 
Boyd ell for his paper on “ The R 61 e of Colloidal 
Solutions in the Formation of Mineral Deposits " 

The Geological Society of Peru, which was founded 
at lama in July 1924, has issued the first volume of its 
Bolettn The report of the second meeting includes 
a speech by the President of the Republic, who 
attended to express his sense of the value of a geo¬ 
logical society to a country so rich in mines as Peru. 
The first printed paper, on some fossil shells from the 
Cretaceous and Eocene of Peru, is by the president of 
the Society, Dr C I Lissdn, professor of geology in 
the School of Engineers of Lima He also wntes at 
length on the pal*ogeography of Peru, and publishes 
a series of maps of the country at successive geological 
periods. Among other papers on Peruvian geology 
may be specially mentioned a valuable summary of 
the deposits yielding petroleum, by Mr. R A. Deustua. 
The publication is well pnnted and illustrated, and 
shows that the Society has made a good beginning. 
To our congratulations we would add our best wishes 
for its continued success. 

The United States Department of Agriculture 
Library has recently issued an author and subject 
index covering the publications of the Department 
of Agriculture on plant pathology up to January 1, 
1925, exclusive of the publications on the diseases 
caused by insects. In the author arrangement all 
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anonymous and some ephemeral publications have 
been omitted. The subject index aims at giving a 
complete record of the publications of the Department 
on plant pathology. Some selection has been made 
for subjects upon which there are many contributions, 
the brief and less important ones being omitted. For 
subjects on which there are few publications, all have 
been included The index covers 158 pages of close 
type-script, a preliminary account being given of the 
various senes of reports and bulletins that are dealt 
with. Some of the more recent papers are now avail¬ 
able for free distnbution, and many of the others 
may be purchased from the Superintendent of Docu¬ 
ments, Government Printing Office, Washington, 
D.C., though most of the early series are entirely 
exhausted The Library of the Bureau of Plant 
Industry is interested in establishing exchange rela¬ 
tions with other institutions which issue publications 
on plant pathology and other subjects pertaining to 
the work of the Bureau. 

A compact and ingenious soil testing outfit has just 
been put on the market by the British Drug Houses, 
and should prove of considerable value to farmers 
and research workers who may need to get a rapid 
indication of acidity or alkalinity in field soils. The 
outfit consists of a small double-chambered porcelain 
boat, a porcelain spatula, and a dropping bottle of 
B D H. soil indicator. The soil and indicator are 
carefully mixed in the larger end of the boat, allowed 
to settle and the supernatant liquid decanted into 
the smaller end, where the colour may be observed 
readily. The colours range from red with a very acid 
soil, through orange and yellow, to green in a neutral 
soil, while alkalinity is shown by blue The first 
three colours indicate that lime 19 needed to improve 
the fertility of the soil. Tests made with the outfit 
Show that it is practical in type, is easily worked, and 
that the colour differences are clear and sharp, making 
it specially useful to observers who are not experi¬ 
enced in the manipulation of scientific apparatus. 

Messrs Ogtlvy and Co have sent us the third 
edition of the pamphlet on how to use the microtome, 
prepared by Prof S Becher of Giessen, which is issued 
by Messrs Lcitz. It is an eminently practical com¬ 
pendium w hich describes clearly how to imbed tissues 
m paraffin and celloidm and how to use the various 
forms of microtomes made by Leitz; and most micro- 
tonusts will probably find in it some small points which 
they have not heard of or have forgotten To 
beginners it should certainly be useful The only 
serious defect is that it does not mention the Cambridge 
rocking microtome, the practical excellence of which 
seems scarcely to be realised outside Great Britain. 
Fixation and staining are dealt with only incidentally, 
but we note that Prof Becher thinks highly of some 
nuclear stains (naphtopurpurin, etc.) which are not well 
known here. The translation is quite clear if not 
always idiomatic . for English readers reference should 
have been made to Lee and Gatenby's ” Micro tourists' 
Vade-Mecum ” rather than its collateral, P. Mayer's 
” Zoonukrotechmk.” 

NO. 294I, VOL. 117] 


[March 13, 1926 

Messrs. W. Watson and Sons. Limited, 313 High 
Holbom, London, W.C I, have recently issued a 
catalogue of optical and other scientific instruments, 
with which is combined a dictionary. The latter 
contains all the descriptions and illustrations included 
in the " Dictionary of British Scientific Instruments, 0 
issued by the British Optical Instrument Manu¬ 
facturers' Association, and referred to in our columns 
(Nature, May 12, 1921, pp. 324-5) shortly after its 
publication The combined catalogue and dictionary 
forms a work of reference which should be of great 
value and interest to the users of scientific apparatus 
The catalogue contains a typical selection of instru¬ 
ments manufactured or supplied by Messrs. Watson. 
These cover a very wide range and include magnifiers 
and microscopes, telescopes and field glasses, optical 
projection apparatus, nautical and meteorological 
instruments, drawing and surveying apparatus. 
Among the newer instruments is the ' Binar * 
pocket combined telescope and magnifier This 
consists of an achromatised object glass and a focus¬ 
sing eyepiece, and gives a magnification of 2J dia¬ 
meters The object glass alone can be used as a 
magnifier of about 6 diameters The telescope is of 
such small dimensions that it can easily be carried in 
the waistcoat pocket. The ' Window ' telescope is a 
lens of 15 in diameter which can be placed in contact 
with the glass of a window By its means, observers 
within a room may conveniently obtain a magnified 
image of distant objects visible from the window, 
and thereby the attractions of a house with a ploasing 
outlook become enhanced. 

Readers interested in books relating to the Near 
East and Egypt should obtain Catalogue No. 476 of 
Mr F. Edwards, 83a High Street, Marylebone, W.i, 
which gives particulars of nearly 900 works con¬ 
cerning Egypt, Mesopotamia, Arabia, Palestine, 
Asia Minor, the Balkan States, the Sudan, etc. 

The latest catalogue (No 265) of Messrs W. Heffer 
and Son, Ltd., Cambridge, contains the titles of some 
1600 books and journals relating to mathematics, 
physics, astronomy, chemistry, and chemical tech¬ 
nology It should be useful to those requiring pub¬ 
lications in the sciences named , also for reference. 

Messrs. C. Baker, 244 High Holborn, London, 
W.C. 1, have sent us a new issue of their well-known 
classified catalogue of second-hand scientific instru¬ 
ments It contains a noteworthy collection of physical 
and related apparatus, and in particular there is a 
large number of student's microscopes and accessories. 
A special catalogue of this section can be obtained 
post free on application. 

Messrs Crosby Lockwood and Son announce ” The 
Science of Flight and Practical application,” 2 vols., 
by Capt. P, H. Sumner. The work will be a study 
of the principles of flight and practical aircraft. 
Vol. 1, dealing with airships and kite balloons, will 
be published shortly. The same publishers will also 
issue ” Hydrology,” by J- M. Lacey, treating of rain¬ 
fall and the influence of its distribution on the earth. 
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Applications arc invited for the following ap¬ 
pointments, on or before the dates mentioned *—Two 
junior engineers at the Forest Products Research 
Laboratory, South Farnborough, Hants—The Secre¬ 
tary, Department of Scientific and Industrial Research, 
i 6 Old Queen Street, SW.i (March 20). A senior 
technical assistant for experimental work at Greenock 
in connexion with high-speed internal combustion 
engines of a special type—The Secretary of the Ad¬ 
miralty (C E. Branch), Whitehall, SW.i (March 20) 
A number of assistant electrical engineers in the 
Admiralty Service—The Secretary of the Admiralty 
(C.E. Branch), Whitehall, S W.i (March 20) A head 
of the Engineering (Production) Department of the 
Joint Technical College under the Wolverhampton and 
Staffordshire Education Committees—The Director 
of Education for Wolverhampton, Wolverhampton 
(March 20) A senior botany mistress at James 
Allen's Girls’ School, East Dulwich Grove, S.E.22 
—The Headmistress (March 30). A physiological 
botanist and a biochemist under the Government of 
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Madras (Development Department), for research work 
on cotton—The Secretary to the High Commissioner 
for India, 42 Grosvenor Gardens, S.W.i (Apnl 1). A 
pathologist under the Manchester Committee on 
Cancer—The Chairman, Manchester Committee on 
Cancer, 1 Mount Street, Manchester (April 3). A 
professor of physics in the University College of South 
Wales and Monmouthshire—The Registrar, Cathays 
Park, Cardiff (April 17) A warden of the College 
House of Bedford College for Women—The Secretary, 
Bedford College for Women, Regent's Park, N.W.i 
(Apnl 30)* An assistant in the department of 
entomology (Division of Tropical Medicine and 
Hygiene), London School of Hvgiene and Tropical 
Medicine—The Secretary, 23 Endsleigh Gardens, 
W.C 1 (May 31) A chemical laboratory assistant 
in the Expenmental Department of the Fine Cotton 
Spinners’ and Doublers' Association—F P. Slater, 
Rock Bank, Rolhngton, near Macclesfield. A teacher 
of engineering subjects at the Wandsworth Technical 
Institute—The Principal 
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Our Astronomical Column. 


Recent Magnetic Disturbance. —A magnetic 
disturbance was recorded at Greenwich on March 5, 
commencing at 10 hr. and lasting until 6 hr on the 
following morning The most disturbed part of the 
magnetograph traces was between 16 hr. and 23 hr. 
on March 5, when the extreme range in decimation 
amounted to 53', The disturbance is thus somewhat 
inferior to those commencing on January 26 and 
February 23, but is of interest on account of its 
apparent connexion with a large sunspot in solar 
latitude 27 0 south, mentioned in Nature of March 6, 
p, 356. The magnetic disturbance began when the 
spot was 2i° or 1*6 days west of the sun’s central 
meridian, 

Ensor's Comet —The absence of any reports of 
European observations of this comet is cause for 
surprise. It was easily seen at Johannesburg in 
bright twilight towards the end of January, and it 
should have been equally bright early in March. The 
morning sky has been generally cloudy in England, 
but Dr. W H. Steavenson utilised a clear interval 
on the morning of March 5 to search for it, he found 
no cometary object as bright as magnitude 9 within 
30' of the tabular place. Assuming that no error 
was made in setting, this would indicate a very 
unexpected decline In light. This would not be 
unprecedented; Westphal's comet undement a 
similar mysterious loss of light in the autumn of 
1913, Further observations are desirable before 
the fact is regarded as established. Mr. G Merton 
noted that the comet approached Mercury within 
a tenth of a unit about February ij. The mass of 
Mercury is, however, too small to produce any 
appreciable disturbance at this distance. 

The Measurement of Stellar Radiation. —An 
interesting artide by Dr. Hale on " Heat from the 
Stars '* is published in Scribner's Magazine for 
January. Alter an historical introduction, the work 
of. the late Prof. Nichols with the radiometer is 
described, and an amusing reminder of the great 
sensitiveness even of his early type of radiometer is 
afforded by the remark that the observed deflexion 
due to the heat radiation from a human head 
fepoo feet distant was as much as 25 millimetres. 
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Work with thermo-couples by Pfund, Coblentz, and 
Pettit and Nicholson is next described ; the sensi¬ 
tiveness of the instrument used by the two latter 
observers being so great that the radiation from stars 
even so faint as the thirteenth magnitude has been 
measured Finally, after an account of Abbot's work 
on the energy distribution in stellar spectra. Dr. Hale 
explains the relation between facts obtained in the 
manner described and theories of stellar constitution 
and life-history, as exemplified by the work of 
Eddington and jeans The article is well illustrated 
and interestingly written for the general reader, 
forming a useful summary of the work accomplished 
up to the present time in this department of astronomy. 

Nova Pictoris — Astr Nach , No. 5413, contains 
an interesting paper on this star by Prof. J Hartmann 
of the La Plata Observatory The position is given 
as R A. 6 h 34 m 5b 8 ‘58, S. Decl 62° 34' 32**7 (equinox 
1925-0) Magnitudes of the star are tabulated from 
1925, May 27 (mag 2 8) to Nov 23 (mag 4*4). The 
principal maximum (mag 0-96) was on June 9 , 
there were secondary maxima on July 28 (mag. 1*8) 
and Aug 10 (mag 2*3) The star remained con¬ 
spicuously visible to the naked eye for more than 
seven months, which is longer than the duration of 
most recent nova; 

Prof. Hartmann elaborates a new theory of novae ; 
a great increase of temperature is supposed to arise 
in the star's central regions, causing a rapid expansion 
of the surface. In the present case the radial 
velocity due to this expansion was found to average 
140 km /sec. The stars radius prior to the outburst 
is estimated as 1,400,000 km. ; on May 27 this had 
increased to 141,000,000 km, and on June 9 to 
298,000,000 km. Throughout the expansion the 
surface temperature is assumed to remain unaltered, 
but after the maximum, cooling sets in and the 
spectral type changes Taking the star's original 
spectral type as A 2, its parallax is found to be 
0*0007*, and distance 4500 light-years. 

Prof. Hartmann notes that a change of surface 
temperature from the coolest to the-hottest stellar 
type would account for only one-tenth of the increase 
of light, so that increase of diameter is also required. 
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Research Items. 


Origin of the Eskimo. —Writing on the results 
of the fifth Thule Expedition, 1921-24, in the Geo¬ 
graphical Journal for February, Mr. K Rasmussen 
believes that the original Eskimo culture must have 
been of an exclusively inland type, that of a people 
dwelling by lake or stream In course of time, either 
by following the wandering reindeer or driven by 
hostile Indian tribes, the aboriginal Eskimo moved to 
the Arctic shores, adapting their implements to the 
needs of hunting in the sea and on the ice. Reindeer 
appear to have led them to the region between 
Coronation Gulf and Boothia peninsula From there 
they moved west to Alaska and east to Greenland. 
The belt of tundra west of Hudson Bay barred the 
passage of one large group now known as the Caribou 
Eskimo, among whom the aboriginal inland culture 
has been preserved The Eskimo who moved to the 
coast evidently flourished, and hence their extensive 
migration west and east Finally, in comparatively 
recent times, a new migration has taken place from 
the interior down to the coasts These conclusions 
are in close accordance with the views first advanced 
many years ago by Prof Steensby. The papers 
contain a summary of the main results of the expedi¬ 
tion and has several photographs of the Caribou 
Eskimo. 

Spirit Worship in the Nilgiris —In the Indian 
Antiquary for January, Rai Bahadur B A. Gupte 
gives an account of a curious family of 1 Panans,' 
who lived in the Nilgiri Hills about twenty years ago, 
two of the members of which were said to be spirit- 
possessed, and to have certain powers Not only 
did they profess to foretell the future, but they also 
claimed to be able to ward off calamities, exorcise 
demons, give children to the barren, and regulate the 
sex of unborn children. Their influence was so great 
that although 1 untouchables,' Brahmans and their 
womankind mixed with them freely. The possessed 
members were the younger son and younger daughter, 
the former by Manamma, the goddess of cholera, and 
the latter by Kani-amma, the virgin goddess. Mari- 
amma, ferocious and wild, was represented as a widow 
who guided Kani-amma, who was fair, young, and 
attractive. A small hut was set out as a shrine of 
Manamma, who was represented by a small stone 
figure about 9 inches high The author witnessed 
several performances by the family in one of which 
the goddess, speaking through the girl, answered 
questions propounded by him , in another the son as 
* god ' went through a dancing performance in the 
course of which he stood on the edge of a scythe No 
mention is made of the more violent symptoms usual 
in ' possessions.' 

Geography of Wisconsin —Wisconsin has an 
active Geological and Natural History Survey which 
has been responsible for several memoirs on the 
State The latest of these is a well-illustrated volume, 
published by the State at Madison, on the geography 
of south-western Wisconsin (Bulletin No. 65), by 
Mr W O, Blanchard The various geographical 
factors of topography, soil, climate, mineral resources, 
and position are treated in turn by an author with 
a wide personal knowledge of the country. The 
result is a lucid explanation of the past and present 
economic conditions and distnbution of population. 
Another publication by the same society (Bulletin 
No 67) is a brief outline of the geography of the 
whole State by Mr W O Hotchkiss and Mr. E. F. 
Beau, This is written in a more popular style, but 
forms a useful summary 
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Prenatal Death and Sex Ratio in the Pig.— 
Dr, F. A. E. Crew ( Proc . Soc. Ed%n. t vol. 46, pt. 1) 
finds that the primary sex ratio in pigs is at least 
60 per cent, 150 males to every 100 females being 
produced as a result of fertilisation, due either to a 
differential production of the two sorts of spermatozoa 
or a differential functional activity on the part of 
these. There is a serious prenatal mortality affecting 
chiefly the males and operating in such a way as to 
make the secondary sex ratio practically equality. 
The reason for this higher male death-rate the author 
believes to be fundamentally genetic in its nature, 
and suggests that the male type of physiology is less 
able to withstand the stress of functioning both 
prenatally and postnatally than is the female. His 
results confirm those arrived at by Parkes in a similar 
inquiry 

Asymmetry in Mammalian Skulls —Mr. A. B. 
Howell (Proc U S. Nat. Mus., vol. 67, art. 27) has 
investigated very thoroughly four mammal skulls 
which exhibit definite asymmetry, two primates and 
two pinnipedes From his examination of this material 
the author concludes that the primary cause inducing 
asymmetry in the skulls of mammals is probably 
accident or disease to the bones or muscles of one 
side of the head at an early age, of such a character 
as to result in a stunted or infantile condition of a 
crucial part of the bony framework and a reduction 
m the rate of growth, or strength, through lesions, 
of the corresponding muscles The normal develop¬ 
ment of the bones of the skull is directly dependent 
upon the growth of the attached muscles If the 
latter for some reason or another remain infantile or 
fail to grow, the bones to which they are attached 
will remain proportionally undersized In the four 
skulls examined, the original seat of the injury was 
in the neighbourhood of one of the glenoid fossae, and 
the author discusses the relations of the temporal and 
masseter muscles in their size and strength with the 
extent of the asymmetry observed in the skulls. 

The Vascular System of the Myxinoids.— Prof. 
F. J Cole has continued his systematic study on the 
myxinoid fishes, and in pt vi. (Trans. Roy. Soc , 
Edtn , vol 59, pt n , 1925) of his monograph prebents 
a detailed and excellent account of the vascular 
system of Myxine Many important new features 
are brought out Asymmetry of the veins is of con¬ 
stant occurrence, with the result that vessels which 
are not homologous perform the same functions on 
the two sides of the body A third pair of local 
hearts is described in relation to the cardinal veins, 
in addition to the previously known unpaired portal 
and paired caudal hearts The cardinal hearts are 
sacs formed by swellings of the veins in question, 
guarded by valves, and possessing extrinsic structur¬ 
ally modified muscles In the possession of an exten¬ 
sive lacunar system, myxinoids are specialised, and a 
complete account of this system is now available for 
the first time These lacume are lined by endothelium 
and are divisible into red and white lymphatics. 
The former always contain red blood which enters 
them from the arteries, and they also communicate 
with the veins by valved apertures They form, 
therefore, part of the blood vascular system interposed 
between the arteries and veins and take the place of 
a closed capillary system, which is absent in those 
regions where these lymphatics occur. The dominat¬ 
ing feature of this system is an extensive subcutaneous 
sinus, so that the animal lies in its skin as in a loose 
sac. The white lymphatics represent a true lymphatic 
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system corresponding to that of higher vertebrates. 
It forms a complete system in itself, beginning as a 
Wind plexus in the walls of certain organs and 
discharging finally into the veins, indirectly through 
the red lymphatics, and also directly via the caudal 
hearts. 

Snow in Eastern Siberia. —To the Recueil de 
GSophysique (vol. 4, pt, 3) of the Geophysical Observa¬ 
tory of Leningrad, M. W. B. Shostakovich contributes 
a statistical paper on the snow covering of eastern 
Siberia since 1881, when regular observations were 
first made, until 1913. The data, while showing a 
distinct correlation between the thickness of the snow 
covering and the quantity of winter precipitation, 
prove that various factors have importance Topo¬ 
graphical features have great influence ; on windward 
slopes the snow cover is greater and on leeward slopes 
less than the precipitation would suggest. Most 
interesting, however, is the conclusion that the annual 
variation m thickness of the snow cover is especially 
great in regions where snow is comparatively scarce 
February is the month of maximum thickness, the 
depth of snow m that month averaging 10 cm to 20 cm. 
in the Amur valley, except at the mouth, where it 
rises to 70 cm , and increasing generally towards the 
north-west and north-east but keeping comparatively 
shallow in the Okhotsk district and Lena valley. 
Practically the whole of eastern Siberia, except the 
east coast, has a snow covering for at least 150 days 
a year, the duration increasing with latitude to 
250 days. 

Isostasy in Western Siberia. —In 1912 the 
Russian Astronomical Society sent an expedition to 
Western Siberia to determine the force of gravity at 
various stations. From the results obtained, isostatic 
reductions have now been made by Wm. Bowie and 
his co-workers (Am Journ Set., feb 1926, p 113) 
The remaining anomalies are very small, and provide 
further support for the view that isostasy obtains 
for all portions of the earth’s crust. Tile data for 
Siberia and for other regions are conveniently sum¬ 
marised in a table, part of which is here reproduced 
The figures refer to the number of gravity stations 
and to the mean anomaly in dynes with regard to 
sign. 


United States . 

296 

- 0*006 

Southern Canada 

42 

- 0*009 

Northern Canada 

9 

4 - O-OOI 

India .... 

73 

- O OO4 

Holland .... 

5 i 

- O-OOI 

Alps and vicinity 

3 i 

4- 0*019 

Western Siberia 

9 

- 0*005 

these may be added, 



Southern Pacific Islands . 

5 

4 0-030 


This last result should probably be reduced by one- 
half to take into consideration the much higher 
density of Pacific as compared with continental 
rocks (Journ. Wash. Acad. Set, Dec. 4, 1925). 

Echo Soundings in the Indian Ocean.— In the 
waters to the south of Java and Bah and around 
Christmas Island, where soundings hitherto have not 
been numerous, several hundred echo soundings were 
taken last autumn from four Dutch submarines and 
the depdt ship Pelikaan An account of the work 
with a chart of the waters is published in Verhand- 
elingen No 17 of the Royal Observatory of Batavia 
The instruments used were those generally employed 
for submarine communication between vessels 
Several observations being made for each determina¬ 
tion, the time error was reduced to about o 1 second, 
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The few previous soundings on the whole agree with 
the echo soundings ; occasional discrepancies may be 
due to inaccuracies in the geographical positions of 
the earlier work. The regularity, of the submarine 
contours in a region with great differences in depth 
suggests the reliability of the echo work A remark¬ 
able result is the discovery of a row of submarine 
elevations in about lat. 11° S., or more or less in a line 
with Christmas Island, and immediately to the north 
of them a long steep-sided trough of more than 3800 
fathoms and reaching in one place to 4107 fathoms. 

The Determination of the Wave-lengths of 
X-rays by Means of a Reflection Grating.— 
Doan and Compton have recently observed the diffrac¬ 
tion of X-rays falling on a metallic grating at a very 
small angle with the surface, and, in the Comptet 
Rend,us Acad Set., Pans, January 4, M J. Thibaud 
describes measurements made on the K* and Kfl 
copper rays, using a plane glass grating with 200 lines 
per mm with a width of less than 4 mm The angle 
between the rays and the surface of the grating was 
less than the limiting angle for total reflection, and 
the photographic plates showed two broad stripes 
corresponding to the direct and the totally reflected 
rays, anil a diffraction spectrum with remarkably fine 
lines The wave-length for the line Ka Cu was deter¬ 
mined as \ - 1 540 A U., correct to about 1 per cent,, 
while measurements on diffraction in crystals, using 
the accepted values for their lattice constants, give 
1-538 A The Compton effect did not appear to in¬ 
fluence the result, and theory shows that any such 
influence would be extremely minute for the angles 
employed 

A Mew X-ray Spectrogr vph.— At the meeting of 
German physicists in Danzig in September 1925, Dr 
H. Seemaii of Freiburg described a new X-ray 
spectrograph without a circular scale, which allowed 
its zero point to be accurately determined, did rtot 
depend on focussing, and could be used with ciystal 
surfaces far from perfect His paper appears in the 
issue of the Physikahsche Zeitschnft for January 21. 
The camera holding the plate on which the diffraction 
photograph is taken is bounded on one side by a 
plane surface at right angles to the plate On this 
plane surface a bridge-piece, m the centre of which 
the crystal is fastened, can slide The surface of the 
crystal is adjusted to be nearly parallel to the plane 
surface In front of the surface of the crystal is a 
knife edge, the distance of which from the crystal can 
be adjusted. The X-rays fall on the crystal at an 
angle of io°-2o° to the surface, and the knife edge 
prevents their direct access to the plate Two photo¬ 
graphs are taken, the crystal being rotated through 
180 0 about an axis perpendicular to the plane side of 
the camera by moving the bridge on the plane A 
wider beam is used m determining the zero The 
author describes two other methods of using the 
camera . one, which he calls the 1 pin-hole camera/ 
suitable for all X-rays, and the other a transmission 
method suitable for thin crystals and X-rays they do 
not absorb. 

Fibrous Crystals of Sodium Chloride —We 
have received a communication from Mr. L McCulloch, 
of the Research Department of the Westmghouse 
Electric and Manufacturing Co., Pittsburgh, in which 
he refers to the statement by Ruskm, quoted by 
Prof. Desch m his British Association address on the 
chemistry of solids (see Nature, Oct. 24, 1925, p Gio), 
to tfie effect that whilst red cuprous oxide may 
sometimes form fine hair-like threads, sodium chloride 
and o.ther cubic minerals never assume such a form, 
the statement being used to illustrate the imperfection 
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of our knowledge of the cause of variations of habit 
among minerals. Mr. McCulloch sends photographs 
of columnar or fibrous crystals of sodium chloride, 
obtained by growth in an acid gel prepared by mixing 
a solution of sodium silicate with hydrochloric acid. 
These crystals are slender rods, several millimetres 
long, with cubic terminations. Such crystals have been 
prepared on several occasions, one of the earliest 
records being that of A, Knop, who records hair-like 
crystals of potassium chloride m his “ Molekular- 
constitution und Wachstum der Krystalle ” {1867}, 
whilst others are recorded by O Lehmann in his 
44 Molekularphysik " (1889) The presence of gelatin¬ 
ous material favours elongated growths, ana many 
observations of the kind are found scattered through 
the literature One of the photographs shows 
curving and distortion of the rods, which is also 
characteristic of growths in gels. 

Samuel Hahnemann as a Chemist — At the re¬ 
quest of some of his medical fnends, Prof E. O. von 
Lippmann has investigated (Chemtker-Zettung, 1926, 
Nos 1 and 4) the chemical knowledge of Samuel 
Hahnemann, the founder of homoeopathy In books 
on the subject, Hahnemann is often described as an 
accomplished chemist, and the investigations of von 
Lippmann show that the title is well deserved So 
far as chemistry is concerned, Hahnemann was entirely 
self-taught, but he nevertheless made rapid progress, 
and was one of the first to realise that a training in 
chemistry is of the greatest importance to the medical 
student. In 1784 he undertook the production of a 
German edition of a work by Demachy {1728-1803), 
entitled “ L'art du Destillateur des eaux fortes ” 
(Pans, 1773), and called it " Der Laborant 1m grossen, 
Oder die Kunst, die chemischen Produkte fabrikm&sstg 
zvl verfertigen " This book, which is a kind of 
technological text-book of the most important chem¬ 
ical preparations, and is by no means concerned 
merely with acids, was enriched by Hahnemann with 
a large number of original contnbutions. Among 
these may be mentioned the detection of hydro¬ 
chloric acid by means of silver sulphate, and of 
sulphuric acid with lead chloride ; the estimation of 
sulphuric acid and other chemicals by means of 
specific gravity determinations ; and a clear realisa¬ 
tion of the importance of the newly-discovered 4 fire- 
air ’ m the process of combustion Hahnemann devised 
also a method of estimating arsenic by precipitating 
it 111 the form of its sulphide from a solution made 
weakly acid with hydrochloric acid, and gave the 
alternative method of precipitation with an ammoniacal 
solution of copper. About 1788 he invented the 
sulphuretted hydrogen test for the presence of lead 
in wine Although Fourcroy had suggested the same 
test, he was not able to overcome the difficulty that 
iron might interfere with it, whereas Hahnemann 
showed that by making the wine weakly acid with 
spirit of salt, the iron would not be precipitated. 
Hahnemann carried out many more pieces of chemical 
research, notably an investigation of silver nitrate, 
and von Lippmann concludes that he possessed an 
uncommonly good knowledge of the science. It is 
noteworthy that, so eaily as 1792, he is described 
in Crell's "Annalen" as a celebrated analytical 
chemist 

The Algebraic Numbers and Division. —In his 
presidential address to Section A of the American 
Association for the Advancement of Science at the 
recent Kansas City meeting, Dr. J. C. Fields, of the 
University of Toronto, lectured on " The Algebraic 
Numbers and Division " The modern theory of 
algebraic numbers had its origin about a hundred 
years ago m attempts to prove Fermat's last theorem, 

NO. 2941, VOL. 1 71] 


where a crucial difficulty arose through, the discovery 
that an integer in an algebraic field is not, in general* 
uniquely expressible as a product of 4 prime 4 integers 
in the field. Many attempts to extend the conception 
of an ' integer ' m such a way as to restore uniqueness 
of factorisation were made by various writers, the 
matter being finally settled by Kronecker and Dede¬ 
kind, whose definitions of an 1 ideal,' the new entity 
required for the purpose in view, differed mainly in 
the matter of notation. More recently Heneel, in 
his 44 Theorie der Algebraischen Zahlen," has developed 
yet another method which has enabled him to obtain 
the most important known properties of algebraic 
numbers with remarkable ease. Hensel's method is 
based on the representation of a number r in the form 

r=raip* + a I+l />* +1 + . . . +a k p k (mod 

where each coefficient a , is chosen from the integers 
o, i, 2, . . p — 1 This p-adic representation holds 
not only for rational integers but also for rational 
fractions, and can be extended to apply to algebraic 
numbers too. In the application to algebraic lium-- 
bers the general member of a field is taken to be 
A|W 1 -fA 2 w i + + A n v„, where A,, A*, . . A n 

are i-adic numbers and {u v . , w n ) a basis of the 
field. By this means Hensel has obtained a complete 
solution of the problem of resolving a pnme number* 
into its prime ideal factors. Most of Dr Fields' 
address was devoted to the detailed technicalities 
involved in the p-adic representation of algebraic 
numbers The case of a quadratic field was discussed 
more fully towards the end of the lecture. 

Electric Induction Furnaces —The evolution of 
the electric furnace in which the refractory materials 
are heated by high-frequency induced currents, and 
some of the useful applications of this type of furnace, 
are well described by Dr. Northrup in a paper printed 
in the February issue of the Journal of the Franhhn 
Institute The earliest form of electric furnace used 
resistance heating Then Moissan enclosed an electric 
arc in a box made of lime and succeeded in obtaining 
temperatures much higher than those obtained by 
other methods He melted and reduced most of the 
refractory oxides, but unfortunately the resulting 
substances contained carbon and other impurities 
which were introduced by the vapours of the * arc. 
In inductive heating, the radiated electromagnetic 
energy passing through the jacket of heat-insulating 
material falls on the conducting Substance causing 
eddy currents which heat it. The heat-msulating 
refractory material used m the crucible is transparent 
to long-wave radiations but is nearly opaaue to the 
short wave-length heat radiation The heat thus 
rapidly accumulates and the temperature elevation 
becomes very high With a frequency of 50, the 
ordinary frequency of supply in Great Britain, the 
magnetic field used must De very strong, and so iron 
has to be employed. But with frequencies of 500 or 
more, we get the 4 ironless ' inductive heater At 
these high frequencies the condensers that have to 
be used in order that the ratio of the true power 
supplied to the apparent power may be large are very 
much smaller, and so their manufacture becomes 
commercially feasible. The method is specially 
applicable to very large installations. The Westing- 
house Company make ingots of nickel-iron which 
are practically free froffi carlxm and weigh 225 lb. 
There are a few gas holes m the ingots, but they are 
free from oxide and, as they weld together under 
forging operations, no metal is lost in trimming. 
Tantalum, which fuses at 2900° C., can be readily 
melted by the inductive method and produced 
practically free from carbon. 
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Standards in Illumination and Photometry. 


the meeting of the Illuminating Engineering 
Society held on February 25, a series of com¬ 
munications were presented reviewing recent British 
Engineering Standards Association's specifications 
dealing with illumination and photometry Mr, P. 
Good, in an introductory paper, explained the aims 
and objects of the Association In arranging for the 
preparation of standards, the Association does not 
act on its own initiative, but only on demands from 
outside, for example, from a representative trade 
organisation, a technical society, or a Government 
Department When the British National Committee 
of the International Illumination Commission invited 
the Association to carry out standardisation in the 
field of illuminating engineering, a conference of all 
interested parties was called The formation of a 
Sectional Illumination Committee was the immediate 
result of this conference, held in January 1924. This 
Committee is thoroughly representative, and the fact 
of many of its members being also members of other 
bodies or committees interested in illumination is 
favourable to co-operation and avoidance of over¬ 
lapping of work. Specifications for portable photo¬ 
meters 1 and for industrial lighting fittings for electric 
lighting,* and a glossary of terms 8 used in illuminating 
engineering and photometry, have already been issued. 
Three other committees, concerned with illuminating 
glassware, street lighting, and photometric integrators, 
arc actively at work but have not yet reported 

Papers summarising the three reports so far issued 
were then presented by the chairmen of the respective 
committees Lieut.-Col. Edgcumbe, in dealing with 
the specification for portable photometers, pointed 
out that it opened new ground, Two broad classes 
of photometers are recognised (a) for extenor work 
(for example, street lighting) where a range of o-oi to 2 
(or preferably 5) foot-candles is necessary, and (6) for 
interior use, where the range should be 0 2 to 20 foot- 
candles, or preferably higher Provision for measure¬ 
ments of brightness as well as illumination is also 
desirable; the former should preferably be expressed in 
candles per square inch. The author discussed in some 
detail Ihe nature of the test-screen, and the problem 
of obtaining a surface which would approach 1 perfect 
diffusion / and therefore have the same brightness when 
viewed at all angles. In practice it is found necessary 
to limit the angle of view, and the test-surface should 
be capable of being placed at least 4 ft from the 
photometer and still fill the whole of the field of view. 
Other clauses prescribe the use of an ammeter to 
enable the current through the lamp in the instrument 
to be maintained constant, and the light from the 
lamp should have a colour similar to that of a metal 
filament lamp run at 9 lumens per watt. In con¬ 
clusion, the various sources of errors in portable 
photometers were discussed, and it was shown that 
their additive effect may amount to so much as 
±20 per cent. In practice, however, it i9 unlikely 
that all errors will be in the same direction, and 
therefore an all-round accuracy of ±15 per cent, 
seems a reasonable requirement. 

Lieut.-Comrndr Haydn T. Harrison, dealing with 
the specification fpr industrial reflector fittings for 
electric lighting, explained that the main object is 
to standardise a form of reflector to assist the excellent 
work of the Home Office Departmental Committee 
in promoting improved lighting in factories and 

* British Standard *9pi*5Sc*tion tor Industrial Reflector Fitting? fL 
Electric lighting (No. *32. 

■ * British Standard Glossary of terms used in Illumination and 
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workshops. The most suitable type of reflector for 
this purpose appears to be the ‘ R L.M.' form, having 
the following mam features * (1) The source of light 
can be made invisible above a definite angle of 
cut-off, (2) at the angle where the filament is visible 
it is viewed against a highly illuminated white 
reflecting surface, and (3) the reflecting surface, being 
of vitreous enamel, is easily cleaned. If properly 
constructed and used, such reflectors should enable 
sufficient illumination to be provided without undue 
glare But it is to be noted that the screening of 
filaments depends on the latter being in the correct 
position within the lamp bulb , hence the tolerances 
allowed in the B E S A. specification for electric 
lamps are of importance It was also pointed out 
that the adoption of forms of reflectors ensuring 
adequate screening naturally involves some increase 
in the absorption of light, and consequently a some¬ 
what lower efficiency. Thus if the angle of cut-off 
be 20 0 instead of 17$°, as is customary in America, 
the efficiency may be only sixty per cent as compared 
with seventy per cent, for the smaller angle. In 
comparing different forms of reflectors m terms of 
efficiency, due consideration must therefore be paid 
to the completeness with which the filament is 
screened from the eyes of operators 

The contribution dealing with the glossary of terms 
used in illuminating engineering and photometry 
was presented by Mr P Good, in the absence of the 
chairman of this committee (Mr. J. W. T. Walsh). 
The author directed attention to the stumbling-block 
of language in dealing with international affairs. 
Unfortunately the * scientist-engineers' are apt to set 
up new towers of babel with every advance m 
knowledge In illuminating engineering, the import¬ 
ance of common agreement on terms and definitions is 
very great. In reviewing the list, Mr. Good explained 
that it inevitably involves some degree of com¬ 
promise, and it was shown that, whilst adhering to 
British methods, efforts have been made to bring 
the list into line with international and foreign 
practice. The first term (luminous flux) is funda¬ 
mental. The term * flux ' to convey the notion of 
time has been so widely adopted that it appears to 
the committee preferable to substitute 1 radiation/ 
Nevertheless, as ‘ luminous flux 7 has become such a 
familiar phrase m illuminating engineering, it was 
ultimately decided to retain it 

The three papers led to a keen discussion, in which 
Mr, C. C. Paterson (chairman), Lieut.-Col. Kenelm 
Edgcumbe, Mr H Buckley, Mr. G. Campbell, Mr. 
R. A. Ives, Lieut -Col. Silvester Evans, Mr. H C. All- 

E ress, Mr. T E Ritchie, Mr. A Cunnmgton, M H. H. 

ong, Capt W J. Liberty, Dr D H Ogley, Mr L. 
Gaster, and others took part. The views expressed 
were generally favourable to the main conclusions of 
the specifications, though the exact application of 
the ' cut-off ' angle in the case of industrial reflectors 
was the subject of some discussion. At the conclusion 
of the meeting a variety of reflectors designed to 
comply with the requirements of the specification were 
shown, and a number of portable photometers were 
exhibited The latter included the most recent form 
of * Holophane Lumeter/ m which various modifica¬ 
tions to enable the instrument to comply completely 
with the specification have been embodied. A novel 
accessory shown for the first time was the test-plate 
fitted with a device to enable the angle of incufence 
of light-rays from the source to be determined. A 
very simple form of portable photometer recently 
develppea in France (the * Niara ' photometer) was 
also shown. 
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Work of the Glass Research Association. 


have recently received No. 14 of the Bulletin 
of the Glass Research Association, actually 
dated July 1925 The distribution of these copies 
to the press marks a departure from the practice of 
the Association, but there appear good reasons for 
so doing. The Association, when it found in 1924 
that further Government financial assistance coula 
not in the future be relied on, decided to wind up its 
activities, and it was clearly desirable that a r6sum£ 
should be prepared, both for its members and for the 
scientific public, of the work which it had been able 
to accomplish The copy of the Bulletin before us 
supplies this r6sum6, and we may add that it appears 
to have been done in a very efficient manner, the 
system of classification of the results adopted enabling 
the reader to grasp the facts readily 

The work of the Association was carried on in the 
laboratories of the Association itself and also in 
co-operation with the National Physical Laboratory, 
with the Department of Glass Technology, Sheffield, 
with two other research associations, namely, the 
British Refractories Research Association and the 
British Cast Iron Research Association, and, finally, 
in a single investigation on the subject of the efficiency 
of manual workers, with the Industrial Fatigue 
Research Board The National Physical Laboratory 
was responsible for several papers on the physical 
properties of glasses, covering the subjects of vis¬ 
cosity, thermal endurance, and elastic and viscous 
movements in glass Special mention may be made 
of the researches on the viscosity of glass, since they 
covered a wide range of temperature and led to very 
interesting results 

Investigation of a whole series of problems of a 
fundamental character involving the processes of 
glass-melting were earned out at Sheffield, and results, 
important alike for practice and for theory, were the 


outcome. Of the work carried out in the laboratories 
of the Association, the one criticism that occurs to the 
present writer as he peruses the summary is that it 
covered so wide a range and appears to have involved 
so many ambitious programmes, that a number of 
investigations seemed to halt at intermediate post 
houses Nevertheless, a great deal of useful informa¬ 
tion appears to have been passed on to the glass 
industry by the Association's workers. 

We understand that most of the completed papers 
presented to the Association will eventually receive 
full and open publication, and there is no need, there¬ 
fore, to examine the results of research in detail. The 
results so far obtained suggested to Research Com¬ 
mittee A the direction in which future researches qn 
glass might be planned, and a report signed by the 
chairman is appended to the Bulletin, suggesting to 
scientific workers that future investigations might be 
pursued on the subject of the constitution of glasses, 
using such methods as the determination of the 
viscosity, electrical properties or surface tension, the 
behaviour of glass under electrolysis over a wide 
range of temperature, a study of X-ray diffraction 
patterns and of heating and cooling curves obtained 
under various conditions. Other subjects needing 
investigation as having more or less direct practical 
application included the mechanical properties of 
glass in relation both to composition and to treat¬ 
ment, the thermal properties of glass at all tem¬ 
peratures up to the melting temperature, and the 
solubility of gases in glass at various temperatures 
and pressures, their mode of evolution and absorp¬ 
tion and their effect on the physical properties of the 
glass 

A number of suggestions of a practical character 
are also appended in a note by the chairman of the 
Refractory Materials Research Committee. 



Physical Factors in Mosquito Ecology. 


I N the Bulletin of Entomological Research, vol 16, 
pt. 3, pp 187-248 (January 1926), Mr, R. Senior- 
White contributes an important paper on this subject 
which should receive attention from all concerned 
with mosquito control The author finds that, in 
Ceylon, natural waters exhibit a range of hydrogen 
ion concentration the pH values of which range from 
5-4 to 9 2, but, as a general rule, mosquito larvae only 
occurred when the pH was between 5-8 and 8-6. 
The pH was determined ( colorimetncally by means of 
Clark and Labs' indicators Species living in moving 
water have wider tolerances than those of standing 
water, and the former tolerate higher acidity, and 
the latter tolerate higher alkalinity, respectively It 
also appears that anophelines have wider ranges of 
tolerance than culicines 

It is, however, less easy to generalise about mos¬ 
quitoes breeding in artificial waters. Such waters 
are very diverse : there may be a coconut shell in 
deep shade, containing acetic acid as the result of 
fermentation, with water at pH 4-4; or there may be 
a water-butt m full sunlight, its contents green with 
algae and giving a pH of 9*6 + . Under such condi¬ 
tions mosquito larvae, which are not to be found in 
natural waters, do occur. The commonest of the 
artificial-water breeders, Stegomyia albopicta, is found 
to tolerate water right through the entire range of 
pH values tested. The measurement of the '' residual” 
pH, e.g. the value after bringing the water into gas- 
equihbnum with the air, is shown to be significant. 

Natural-water breeding mosquitoes were thus found 
to be intolerant of any acidity other than that due 
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to carbon dioxide. The solute-concentration limits 
were also inquired into and are summansed in terms 
of conductivity xio* in an accompanying table. 
Natural-water breeders are all found in water where 
this figure is below toco, while artificial-water breeders 
extend their range into much higher concentrations. 
There appears to be no sharply limiting factor with 
respect to dissolved oxygen In two species, with 
which a considerable number of observations were 
made, the data showed that there is a complete 
tolerance ranging from water with only 0*40 mgm. 
per litre in the case of A nopheles maculatus, and from 
087 mgm. in the case of A. hstont up to super- 
saturation values of 14*84 mgm. and 12*32 mgm, per 
litre, respectively, It may be said, however, that 
waters m which the figure is low are not favoured by 
anophelines 

In rice fields the presence of Anopheles hstoni , the 
only malaria earner commonly breeding therein, is 
shown to be dependent on the presence of a consider¬ 
able amount of dissolved oxygen, and methods for 
avoiding this are discussed. The toleration-limits of 
various species with respect to the above-mentioned 
factors are discussed at length, and taking Anopheles 
Hstoni as an example the optimum conditions for 
this species are —pH of 6-8-7*o : a conductivity of 
300-700 and an oxygen content of 5-7 mgm. pet 
litre. There is shown to be a " feeding-association ” 
of anophelines with certain algse, on the presence 
of which that of the mosquitoes probably depends, 
but these and other points require more apace than 
is available for adequate discussion. 
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University and Educational Intelligence. 

Birmingham .—Mr. Hugh Donovan, surgical registrar 
to the Queen's Hospital, has been appointed part- 
time assistant in the Department of Pathology and 
Bacteriology 

Gifts recently reported include sums of 50/ each 
from Sir James Kemnal, the Partington Steel and 
Iron Co. Ltd., Messrs. Balfour, Beatty and Co, 
and 50 guineas from Messrs D. Colville and Sons, 
Ltd , towards the expenses of the new Fuel Treatment 
Laboratory in the Coal Mining Department, a model 
illustrating modem methods of shaft sinking in coal¬ 
mines by the Francois Cementation Co ; and two 
scholarships of the value of 60/. each, for three years, 
from Messrs. British Ropes, Ltd., for students in the 
Oil Engineering and Refining Department. 

Cambridge —Mr. F. L. Engledow has been 
appointed a member of the council of the National 
Institute of Agricultural Botany. Mr. Engledow is 
a fellow of St. John’s College , he has since the war 
been working in the Plant Breeding Institute under 
Sir R. H Biffen his special studies have been in 
relation to yield in the cereals, effective yield testing 
and detailed field behaviour of various commercial 
varieties. 

Dr. R A. Nicholson of Trinity College has been 
elected to the Sir Thomas Adams’s professorship of 
Arabic, m succession to ITof. E G. Browne, who 
died on January 5 Dr. Nicholson was formerly 
University lecturer in Persian. 

London — The following are among the fallows of 
University College recently appointed * Mr. J T 
Carter, honorary research assistant in histology , Prof 
H. B. Fantham, since 1917 professor of zoology and 
comparative anatomy, University of Witwatersrand , 
Dr. Morns Ginsberg, lecturer in the department of 
philosophy and psychology, and since 1925 University 
reader in sociology, London School of Economics, 
Prof Y. Heyrovsk^, professor of physical' chemistry 
in the Charles' University of Prague; Mr L. A 
Legros, consulting engineer; Dr. A, G. Levy, physician, 
City of London Hospital for Diseases of the Chest, 
Mr. G. Udny Yule, president of the Royal Statistical 
Society. 

The following are among the fellows of King’s 
College recently appointed: Sir James Kingston 
Fowler, physician to the Middlesex and Brompton 
Hospitals ; Mr L B. Atkinson, president in 1920-21 
of the Institution of Electrical Engineers and chairman 
and president-elect of the Electrical Research Associa¬ 
tion , Prof. W, Wilson, professor of physics at Bedford 
College 

The following doctorates have been conferred : 
DSc . {Botany ): Mr. M. M. Mehta (Imperial College, 
Royal College of Science), for a thesis entitled 
" Studies on Lignification." D.Sc. {Chemistry) : Mr. 
F. L, Usher, for a thesis entitled " The Nature of the 
Interfacial Layer between an Aqueous and a Non- 
Aqueous Phase," and other papers. 

Manchester. —Applications are invited for the 
Lewis Atkinson entrance scholarship in electrical 
engineering, the annual value of which is 50/. The 
Scholarship is tenable for three years. Forms of 
nomination and application are obtainable from the 
Internal Registrar of the University. They must be 
returned by April 1. 

, The Cambridge local lectures available for 1926-27 
tore listed in a 36-page pamphlet issued by the Board 
of 1 Extra-mural Studies of * the University. The 
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lectures are grouped under the heads . A—natural 
science, and B-—history, geography, political economy, 
mental science, literature, anti art Four pages are 
devoted to Group A and twenty-four to Group B 
The natural science lecturers are G P Bailey (James 
Stuart lecturer), F. Balfour Browne, H Yule Oldham, 
E. A Parkyn, and Bernard Smith. The inclusive 
fee, covering the lecturer's travelling expenses and, 
as a rule, everything except strictly local expenses, 
are 48/ -66/ for a full course of twelve lectures and 
33/-45/ for a short course of six A preliminary 
programme of the summer meeting, 1926, announces 
that the mam subject of study will be India m 
ancient, medieval, and modern times, and there will 
also be lectures and classes in theology, architecture, 
and geology, and, for foreign students, in English 
language (including phonetics) and literature The 
inaugural address will be given on July 29 by the 
Karl of Ronald shay 

A preliminary programme ha9 been issued of the 
third Congress of the Universities of the Empire, to 
be held on July 12-16 at Cambridge The chairman 
for the morning session of July 13 will be the Earl of 
Balfour, and the subject of discussion " The State and 
the University " The afternoon session will be de¬ 
voted to considering the desirability of establishing 
in London a school of advanced legal studies (chair¬ 
man, Viscount Cave) Co - operation in research 
throughout the Empire, will form the subject of the 
morning session of July 14, under the chairmanship of 
the Marquess of Londonderry The morning session 
of July 15, under the chairmanship of Sir Matthew 
Nathan, will he given to a consideration of the mutual 
recognition of examinations and related topics, while 
the afternoon session, under the chairmanship of the 
Duke of Devonshire, will be devoted to the subject of 
the physical welfare and training of students and the 
organisation of athletics. At the morning session of 
July 16, under the chairmanship of the Viscount Cecil 
of Chelwood, the actual working of the Ph.D, scheme 
will be discussed, while the afternoon session (chair¬ 
man, the Viscount Haldane of Cloan) will be occupied 
with a consideration of the desirability of articulating 
other pension schemes with the Federated Super¬ 
annuation System of Great Britain and Ireland. 

Official statistics of Prussian universities and 
technical colleges for the summer semester of 1925 
show a total of 39,1 ^4 matriculated students, including 
3234 students from other countries To these figures 
may be added the numbers of students in commercial, 
agricultural, and veterinary colleges, which bring the 
total up to 42,744, including 3607 from other countries. 
Of these students from abroad, 1232 were German as 
regards their mother-tongue, and more than half of 
them (2110) were enrolled in the University of Berlin 
(1042) and the Berlin Technische Hochschule (795), 
Handels-Hochschule (169), Landwirtschaftliche Hoch¬ 
schule (82), and Tier&rztliche Hochschule (22) Bul¬ 
garian (246), Russian (igr), Norwegian (108), and 
Chinese (101) students were specially numerous in 
the universities , Bulgarian (158), Russian (140), and 
Roumanian (134) in the technical colleges. English 
students in the University of I 3 erhn numbered 10. 
None of these figures include 1 Horer' or unmatricu¬ 
lated students. The University of Berlin provides 
through its Deutsche Institut fur Auslftnder a con¬ 
tinuous senes of courses in German language,literature, 
and institutions, each lasting two months, The 
thirty-eighth of the series (December 1925-January 
1926) was attended by 130 students belonging to 
thirty-two nationalities and including 40 Russians, 
1 7 Japanese and Koreans, 12 Chinese; and 6 Jugo¬ 
slavs* ‘ 
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Contemporary Birthdays. 

March 13,1873, Dr. Charles S Myers, C B.E , F H.S 
March 14, 1679. Prof A. Einstein, For. Mem. R.S, 
March 15, 1855. Mr Charles Vernon Boys, F.R.S. 
March 16, 1846. Prof Gdsta Mittag-Leffler, For, 
Mem. R S 

March 17,1863. Sir Herbert Jackson, K.B.E., F R.S 
March 17,1847, Sir Alexander B W. Kennedy, F R.S. 
March 19, 1871. Prof William Arthur Bone, F R S 


Prof Einstein was born at Ulm (Donau) Nobel 
laureate in 1921, he was Copley medallist of the 
Royal Society last year, and reoently was awarded 
the Royal Astronomical Society's gold medal He is 
best known, indeed almost popularly known, as the 
originator of the theory of relativity In 1905 he 
showed that the time and space we measure are local 
in meaning and that we have no means of deter¬ 
mining absolute space and time. Then came the 
identification of mass with energy. In 1915 the 
earlier theory was extended by a noteworthy general¬ 
isation bringing gravity into the scheme The three 
crucial astronomical tests of Einstein's general theory 
of relativity have now all been verified and the theory 
has even been used to confirm the suspected high 
density of the white dwarf stars. Einstein has also 
been concerned in the development of the quantum 
theory. In 1905 he put forward his law of the photon 
electric effect and further contributions on the theory 
of ionisation and the specific heats of solids culminated 
in 1917 in another fundamental result-—a general equa¬ 
tion connecting absorption and emission coefficients. 

Mr C. V. Boys was bom at Wing, Rutland He 
was educated at Marlborough and the Royal School 
of Mines. In 1896 the Royal Society allotted him a 
Royal medal for the introduction into physical re¬ 
search of refined measurement methods by the use of 
drawn quartz fibres. Recognition was agam accorded 
by the Society in 1924, when Mr Boys was awarded'the 
Rumford medal for his invention of the gas calorimeter. 

Sir Herbert Jackson, Director of Research, British 
Scientific Instrument Research Association, was for¬ 
merly Darnell professor of chemistry, University of 
London, King's College President of the Rbntgen 
Society, 1901-3, he was president of the Institute of 
Chemistry, 1918-21. In 1919 he delivered the True¬ 
man Wood lecture at the Royal Society of Arts on 
** Glass and some of its Problems ' ’ Sir Herbert made 
recently the statement that it is not possible at 
the present day to obtain anywhere optical glass and 
optical instruments better than, or in many cases, as 
good as, those manufactured in Great Britain. 

Sir Alexander Kennedy, consulting engineer, was 
bom at Stepney and educated at the City of London 
School and the Royal School of Mines. Professor of 
engineering in University College, London, 1874-89, he 
there originated the first of the engineering laboratories 
wluch now form an essential part of the scientific 
training in engineering at universities and colleges. 

Prof Bone, chemical and fuel technology engineer, 
was bom at Stockton-on-Tees. Educated at the 
Friends' School, Ackworth, Stockton Grammar School, 
and the Leys School, Cambridge he graduated at the 
Victoria University, Manchester, proceeding after¬ 
wards to Heidelberg University, studying there under 
the late Prof. Victor Meyer. In 1910 the leaders of 
the coal-gas industry endowed a special chair at the 
University of I,eeds in memory of the late Sir George 
Livesey, and Prof. Bone was its first occupant. He 
is the inventor of the 1 Bonecourt * system of in¬ 
candescent surface combustion. 
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London. 

Royal Anthropological Institute (Indian Section), 
February 23 —R. E. Enthoven • Ethnographic re¬ 
search m India Dealing with the systematic survey 
of the larger provinces Inaugurated by Risley after 
the census 01 1901, the various theories or caste 
origin were noted, and its present characteristics 
explained. Stress was laid on the importance of a 
more thorough record of exogamous caste and tribe 
divisions, particularly in connexion with the primitive 
type having many of the aspects of totemism. Further 
and more extensive work of the nature of recent 
antliropometncal observations in India is necessary. 
For the immediate future, the compilation of an all- 
India record of tribes and castes, and the limitation 
of the scope of inquiry in regard to both social 
structure and primitive custom to the already existing 
questionnaires drawn up by experts are desirable. 

Optical Society, February 25.—O. Aves 1 Notes on 
the significance and detection of low errors of refrac¬ 
tion Examination of a great number of records of 
tests on the eye for the purpose of prescribing 
spectacles reveals a large proportion of low errors of 
refraction Certain modifications of the usual tech¬ 
nique should be incorporated when testing such cases. 
The usual objective methods of sight examination 
pnor to a subjective test are practically useless in 
the estimation of errors less than one dioptre ; they 
produce distinct after-images on and around the 
macular area, which perceptibly interfere with vision. 
In the subjective test the lenses should be added 
binocularly, before testing the eyes separately. The 
blocking of one eye tends to induce strain. Change 
of lenses during a test should be made smoothly 
without allowing the eyes to be uncovered by a lens 
or to be covered by two lenses Other points in the 
testing of small errors are the strength of the spherical 
and cylindrical lens elements, the direction of the 
axis of the cylinder, refinement of the test for 
muscular correction, and the possibility of the presence 
of irregular astigmatism —w. H. A. Finch*m : Vertex 
power and its measurement. T$ie demand for in¬ 
creased accuracy in the determination of refractive 
errors has emphasised the need for accurate specifica¬ 
tion and measurement of the powers of correcting 
lenses The effect of an ophthalmic lens rafy be 
expressed in a number of different ways The follow¬ 
ing quantities are used : (1) Equivalent or true 

power ; (2) vertex power or vertex refraction, % e. the 
power at the vertex nearer the eye ; (3)' neutralising 
power, usually the front vertex power; (4) thin lens 
power, i,e the sum of the powers of the two surfaces, 
thickness being neglected. In the case of ophthalmic 
lenses, vertex power is the important quantity, as it 
gives the effective value of the lens at some definite 
and easily determined point on the lens, and conse¬ 
quently lenses of any form having the same vertex 
power are interchangeable if the vertex of each lens 
occupies £he same position with respect to the eye* 

Cambridge. 

Philosophical Society, February 1.—F. G* Mann 
and Sir W. j. Pope : Metallic complexes with aliphatic 
poly-amines. The preparation and configuration of 
complex oompounds of platinum, palladium, rhodiui^. 
cobalt and nickel with a$y triaminopropane, 
triaminotriethylamine, and yyV triaminotripropyl- 
amine is described.—R. T. M. Haines and Sir W. II 
Pope: Isoquinoline and the iaoquinoline red$. By 
fractional precipitation of coal-tar quinoline, the 
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amount of isoquipoline present was shown to be 
nearly 5-5 per cent,, or six times as much as was 
supposed The reaction leading to the production 
of isoquinoline red and its homologues is a delicate 
test for the presence of a reactive methyIngroup such 
as exists in quinaldine. Anhydrous feme chloride 
and stannic chloride are as efficient condensing agents 
as aluminium chloride,—F H Constable The 
behaviour of the centres of activity of saturated 
surfaces during the initial stages of unimolecular 
reaction. While decrease in pressure of the reactant 
has little effect on the velocity of reaction at saturated 
surfaces, chemically inert diluents cause a marked 
decrease. These results confirm that the molecules 
do not react at the instant they bombard the surface, 
but during the penod they remain absorbed An 
extension of the Langmuir-Frenkel theory to the 
dynamics of adsorption on the centres of activity 
accounts quantitatively for the facts.—A J Berry • 
Direct titration of thallous salts by potassium lodate 
Thallous salts are capable of quantitative oxidation 
to the thalhc condition by potassium lodate in the 
presence of a high concentration of hydrochloric acid 
Iodine liberated during the reaction is oxidised to 
iodine monochlonde, hydrolysis of the latter being 
suppressed by the high concentration of hydrochloric 
acid present—R. G. W. Norrish . influence of sui- 
faces on the combination of ethylene with the halo- 
ens. The suspension of reactivity resulting from the 
rastic diying of potentially reactant systems is 
rather to be ascribed to a drying of the apparatus, 
than to any ultra-dryness of the reactants For 
example, if the bimolecular velocity coefficient or the 
surface reaction between ethylene and chlorine m 
glass vessels be represented by unity, then in similar 
paraffin wax vessels it falls to 0*0008, even if the gases 
are moist. When the glass vessels are baked out 
under a high vacuum, the velocity coefficient falls 
to o* 12 in spite of the fact that a small portion of the 
vessel remains of necessity undried. Since the whole 
of the reaction occurs via the adsorbed surface film, 
these results indicate that only sufficient water is 
necessary for full reaction as will saturate the surface 
with (probably) a unimolecular layer, thus though 
present only in very small quantities, water may 
still enter stochiometncally into the reaction equation 
—W. A. Waters . The chlorination and bromination 
of 4-aminodiphenyl —-Miss M Wright: Oxidation at 
charcoal surfaces. Sugar charcoal brings about the 
oxidation of oxalic acid m dilute solutions, and is itself 
slowly oxidised. Fractional poisoning expenments 
show that the two processes are independent, and 
occur on different parts of the charcoal surface On 
blood charcoal there are two catalytically active areas, 
one small, highly active area containing iron, which 
is preferentially poisoned by potassium cyanide; and 
another larger, less active area, similar to that on sugar 
charcoal. Iron-contammg charcoals have been pre¬ 
pared free from nitrogen ; when these are reduced 
m hydrogen, they contain two catalytic surfaces, 
similar to those of blood charcoal. Nitrogenous 
charcoals are very active, owing to their large specific 
surface. 

Manchester. 

Literary and Philosophical Society, February 9 — 
R. A. Wardle: Rain cotton in the Sudan. The 
southern Sudan is not an ideal area for cotton grown 
under rainfall conditions owing to the shortness of the 
ndny season and to the uncertain distribution of the 
annual rainfall. Indigenous short staple cottons have 
been grown, however, for at least eighty years, and 
experiments have shown that American long staple 
can be grown successfully and will produce 
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cotton sufficient in quality and quantity to warrant 
the establishment of cotton cultivation in the Central 
and Southern Provinces, thus enabling these areas to 
obtain a surplus of income over expenditure available 
for developmental schemes The Government policy 
is to encourage the cultivation of American long staple 
varieties by issuing free seed and by providing market¬ 
ing and ginning facilities. The ultimate limit /if 
acreage under rain cotton will depend largely upon the 
extent to which road and rail communication between 
districts and ginneries can be developed.—W E 
Alkins : The influence of the metallic contact between 
the component wires upon the electrical resistance of a 
stranded conductor The resistance of a stranded 
conductor composed of bare wires is usually calculated 
upon the assumption that the component wires 
behave in respect of the transport of electrons as 
though they were insulated from each other This 
assumption has been tested expenmen tally in the case 
of a conductor consisting of seven copper wires It 
was found that the resistance of the stranded con¬ 
ductor was equal, within the limits of expenmental 
error, to that calculated by means of the Reciprocal 
Law from the resistances of the component wires, and 
that the metallic contact between the individual wires 
was therefore without appreciable influence 

Paris 

Academy of Sciences, February 8 —Emile Haug 
Fossils of the middle Lias collected by the Charcot 
expedition at Cape Stewart (Jameson’s Land, East 
Greenland) The fossils found are characteristic of 
the middle Lias This view is not in agreement with 
the results of B Lundgren (Danish expedition 
1891-92) —Georges Claude The explosion at 
Boulogne-sur-Seme An account of a fatal explosion 
of a liquid air plant, and a discussion of the possible 
causes of the accident —Ch Depiret Excavations 
for prehistoric remains in the layer in which the fossil 
men of Demsc (near Puy-en-Velay) were found.— 
C Sauvageau A new type of alternation of genera¬ 
tions m the brown alga; - - Andr6 Bloch . Some 
theorems on the integral and meromorph functions 
of a variable —Kynlle Popoff The gaps which may 
be presented by a Taylor’s senes representing a 
regular analytical function at infinity, and only 
admitting one singular point which is an essential 
singular point —Eugdne Barr6 The theory of 
[military] mine explosions.—L6on Brillouin Rota¬ 
tion spectra, m the new quantum mechanics, with 
calculation of the matrices —Andr6 Pignot The 
adiabatic ignition of hydrocarbon nuxtures The 
method adopted was the determination of the initial 
temperature necessary to obtain ignition with a 
fixed volume compression The hydrocarbons chosen 
were those present m ordinary petrol Experiments 
were also made with alcohol.—Ren6 Lucas - The 
rotatory power of camphor The hypothesis that 
camphor can exist in two molecular forms possessing 
different rotatory powers and dispersions, and that 
the proportion of these two forms varies from one 
solvent to another, is in ajGpreement with the expen¬ 
mental results given in this and in an earlier com¬ 
munication.—Miles. Ellen Gleditsch and C. Chami£ . 
Contribution to the study of 2-mesothorium and of 
actinium : These experiments confirm and complete 
the work of Yovanovitch : the chemical reactions of 
mesothorium-2 resemble those of the cerium earths, 
more especially lanthanum.—Albert Portevin and 
Francois Le Chatelier . Some physical properties of 
the ultra light magnesium alloys. Determinations of 
specific volume, electrical resistance &id coefficient of 
expansion of magnesium alloys The most interesting 
types from the point of view of practical utility are 
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the binary alloys with nickel or copper, and the 
ternary alloys magnesium-ahiminium-nickel and mag- 
nesium-aluminium-copper,—A Lusieur : The mag¬ 
nesia carded down by aluminium hydroxide If to a 
solution containing aluminium ana magnesium only 
just sufficient ammonia is added to precipitate the 
alumina (pH -7) no magnesia is precipitated* With 
increasing quantities of ammonia, there is increased 
precipitation of the magnesia.—L Blanc and G. 
Chaudron . Study of the transformation and oxida¬ 
tion of chromium sesquioxide,—Andr6 Kling and 
Dame] Florentin The hydrogenation of organic 
substances realised at a high temperature and under 
high pressure. The temperatures at which hydro¬ 
genation commences were determined for various 
organic compounds, and these coincided with the tem¬ 
peratures at which decomposition commenced It is 
concluded that m hydrogenation at high temperatures 
and pressures it is molecular hydrogen which acts on 
nascent organic molecules —Tiffeneau and Mile. J 
Levy : The isomerisation of the ethylene oxides and 
comparison of the affinity capacities of some cyclic 
and acyclic radicals.—Marcel Godchot and Pierre 
Bedos, The stereoisomeric o-methyl-cyclopentanois — 
Louis Barrabt The mode of formation and the age 
of the eruptive rocks of the middle region of the 
Sakalave country (west of Madagascar) —P Fallot 
and R Bataller . The direction and age of the folds 
in the mountains of Bas-Aragon and Maestrazgo 
(Spam) —L. Lavauden and M Solignac : Some geo¬ 
logical results of the Trans-saharan expedition of 
Colonel Courtot (1925).—A Demay * The Hercyman 
tectonic of Maures —Ch Lormand ’ Chemical analysis 
of the Capvern (Hautes-Fyr6n6es) mineral water — 
J, Thoulet . Submarine volcanism at great depths * 
A. Renter, The general morphology of Ulodendron,— 
Ch. Brioux and J. Pien The comparative fertilising 
action of the different forms of nitrogen existing in the 
new ureic nitrogenous manures derived from cyan- 
amide . Results with expenmental cultures containing 
ammonium sulphate, guanylurea sulphate, or dicyan- 
diamide, with special reference to the effect on nitri¬ 
fication —Doyon ^nd I Vial . The isolation of an 
extremely active anti-coagulating substance free from 
phosphorus by the prolonged autolysis of organs and 
acid alcohol —Emile F Terroine and Mile Anne 
Mane Mendler The influence of the nature of the 
ternary foods on the amount of nitrogen retention in 
the course of growth.—j Cristol, L. Hedon, and 
A Puech . The passage of the digestive polypeptides 
into the portal circulation and their arrest m the 
liver. Details of experiments proving that poly¬ 
peptides pass into the portal vein in the course of 
digestion, and are arrested by the liver, since they 
are not found m the arterial blood.—A. Policard and 
M. Boucharlat: The mechanism of the characters of 
the plasma of sarcomatous animals making it suitable 
for a medium for the culture of tissues. 

Calcutta. 

Asiatic Society of Bengal, January 4,—P. C. 
Mahalanobis Analysis of race-mixture in Bengal. 
Measurements of 200 individuals of Anglo-Indians 
(new style) in Calcutta are compared with 30 typical 
castes of North India, representing about 6 geo¬ 
graphical divisions and 4 or 5 cultural strata. Inter¬ 
mingling has not been chaotic ; it presents a gradual 
and well-ordered character in whicn cultural affinity 
and cultural selection have played a very important 
part.—MM Haraprasad Shastri : Bbadra Y&na. 
There has been a gradual increase of number of yanas 
known. Y&na ^ a school of thought, modem Indian 
11 panth.” The ySna was founded by Bh&drap&da. 
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The central teaching is the negation of the citta*— 
Johan van Manen: The Pali Text Society’s Pali- 
Edglish Dictionary. . . 

Rome. 

Royal Academy of the Lincei, December 20.— 
Francesco Sever! : Constant level curves of Picard’s 
integrals.—O. M. Corbino : Thermo-electric power and 
Hall’s effect,—Michele Cantone . New method of 
studying experimental results It is often useful, in 
addition to the curve showing the variation of any 
phenomenon with a particular property, to trace the 
curve showing the relation between the corresponding 
increments.—Achille Russo : The first accessory con¬ 
jugation between impure gametes m Cryptochilurn 
echmt Maupas.—Beniamino Segre : A property of 
symmetrical determinants of the sixth order,—Carlo 
Severlni. Convergence of the senes of orthogonal 
functions.—Giovanni Sansone : Indeterminate equa¬ 
tions of unity of negative type in real quadratic bodies. 
The case D ~2p, with p prime.—-G. Wataghin. 
Dependence of the velocity of light on the movement 
of the source —E. Billows . Crystals of sulphur 
accompanying the anglesite and galena of Montepom. 
—Helios Scaetta Partial hermaphroditism and par- 
thenocarpia in Phoenix dactyhfera L 

Vienna 

Academy of Sciences, January 14 —O. Wettstfcin : 
A new lizard of the genus Eny alius from Ecuador. 
Specimens are in the Vienna Natural History Museum, 
— A Duschek The relative theory of surfaces — 
F. Hdlzl . Organic acids and bases in non-aqueous 
solutions —E Heinricher : Is the formation of haus- 
tona in Santalaceae produced by chemical stimulation 
or by contact ? —Fr. Hlucka Comparison between 
the dispersion formulae of the atomic theory and of 
the continuity theory —A. Ktthler : Report on the 
progress of the petrographic-geological researches m 
the south-western Waldviertel (Lower Austria) — 
H Handel-Mazzetti * Plants; nov^ Sinenses (xxxix ) 

Washington, D.C 

National Academy of Science (Proc. Vol 12, No. 1, 
January) —Ernest W Brown . The effect of varying 
mass on a binary system : a correction [to a paper in 
the May issue of the Proceedings ].—Charles E Allen: 
The direct results of Mendelian segregation If it is 
possible to recognise the lour spores formed by 
division of a single mother cell, some indication of the 
effects of chromosome segregation can be expected 
in the haploid plants developing from the spores. 
Generally each tetrad of spores contains two types 
of spore only as regards the two characters examined 
in Sphaerocarpas Donnelltt ; tetrads with the possible 
four different spores formed a small minority —John 
Belling and A F. Blakeslee On the attachment of 
non-homologous chromosomes at the reduction 
division in certain 25-chromosome daturas —M. 
Demerec ; Reddish—a frequently ' mutating f char¬ 
acter in Drosophila vinlis. * Reddish ' is a body 
colour characteristic which seems to be an allelomorph 
of yellow and mutating frequently to wild type,—W. E* 
Castle ■ The explanation of hybrid vigour. Recent 
evidence supports the heterosis (or heterozygosis) 
theory that the vigour of hybrids arises from the fact 
that they are heterozygous for all genetic factors in 
which the parents differed. This leads to an accelera¬ 
tion of all metabolic processes in hybrids.—Gregory 
Paul Baxter and Howard Warner Starkweather: 
The density and atomic weight of helium (ii,) 4 2-litre 
globes were used instead Of i-Utre (Nature, July.if* 
1925. P* 68), Original values obtained when cdrtecftsd' 
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give the density as 0*17846. The average density at 
a pressure of half an atmosphere is exactly one-half 
that at a pressure of one atmosphere. The density of 
ofcygen being 1 *42808, the atomic weight is very 
dose to 4 *000.—Gilbert N Lewis . The nature of 
light (see Nature, February 13, p. 236) —Ernest 
Griando Lawrence : The rdle of the Faraday cylinder 
in the measurement of electron currents. For 
electrons under accelerating voltages up to about 
24 volts there is a regular increase of electron current 
to the Faraday cylinder, with increase of length of the 
latter. With accelerating voltages of 20 to 100 volts, 
secondary electrons generated by impact in the 
cylinder lead to large variations in the electron 
current measured —Linus Pauling , The quantum 
theory of the dielectric constant of hydrogen chloride 
and similar gases The electric moment of the mole¬ 
cule in hydrogen chloride is that of a dipole with 
proton and electron 0*0694 A V apart, for hydrogen 
bromide the distance is 0*0528 A U —L B, Loeb 
(1) The mobility of gaseous 10ns in HC 1 gas and HC 1 
air mixtures. In pure dry hydrogen chloride gas, the 
average mobilities of the positive and negative 10ns at 
20° C and 760 mm mercury pressure are 0*65 cm /sec 
per volt/cm and 0*56 cm /sec per volt/cm In 
mixtures with air there is evidence of the formation 
of labile clusters formed by increased concentration 
of molecules of one type in the neighbourhood of the 
ion (2) The mobility of gas ions in HC 1 mixtures and 
the nature of the ion Assuming an inverse fifth 
power law, it is calculated that the molecules of 
higher dielectric constant in a mixture are present in 
far greater numbers in the immediate neighbourhood 
of the ion than in the rest of the gas. This would 
account for the labile clusters evidence for which 
was found above The nucleus plays an exceed¬ 
ingly minor r 61 e in determining values of ionic 
mobility—R A Millikan High-frequency rays 
of cosmic origin (see Nature, December 5, 1925, 
p, 823),—J. R, Roebuck: The Joule-Thomson effect 
in air The porous plug used consisted of a'porcelain 
tube with a rounded end, and great precautions were 
taken to ensure that the inlet pressure was maintained 
constant Inlet pressure of 30 to 220 atmospheres 
and temperatures of 25 0 to 300° C. were used The 
Joule-Thomson effect falls steadily with rising tem¬ 
perature and pressure, passes through zero, and 
becomes negative The coefficient of expansion at 
constant pressure increases with both temperature 
and pressure but at a decreasing rate. The tempera¬ 
ture of the ice-point works out as 273°* 15 K.—Joseph 
Miller Thomas : On normal co-ordinates in the 
geometry of paths —E. B. Stouffer . A simple deriva¬ 
tion of Kronecker's relation among the minors of a 
symmetric determinant 
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Diary of Societies. 

SATURDA r, March 18. 

Royal Sajgtahy Imstitutk (at Town Hall, Hastings), at 10.30 a.m - 
Dr. G. R. Bruce, Miss Hester Viney, Dr J Fenton, and others: Dis¬ 
cussion on Mothtrcraft and KatheroTaft.—J Parkin, H. T. Taylor, 
and others. Discussion on The Efleot of the Public Health Act of 1926 
on the Work of Municipal Engineers and Sanitary Inspectors. 

Biochemical SoorsTV (at University College), at 2 . 16 .—*0. R. Haring ton * 
Chemistry of Thyroxin—(a) Method or Isolation from the Thyroid 
Gland; (6) Constitution aod Synthesis of Iodine-free Thyroxin.— 
H J. Ohaunou. Some Experiments on the Biological Significance of 
Bqualene (Sp(naoene). —H J. Channoti and G. F Marrlan . An Un¬ 
identified, Unaaturated Hydrocarbon occurring In Mammalian Liver. 
—Prof. L M. Heilbron : The Chemical Nature of Bqualene(SpinaceneX 
—F. H. Carr and E. A. Price, Colour Reactions attributed to Vitamin 
A.—H. Jepheott and A. L Bacharaoh Studies in the Vitamins of 
Cod Liver Oil. Part I.—Prof. H. S. Raper: The Production of 8.4 
Dlhydroxy-phenylalanine from Tyrosine by the Action of tyTOwinase. 
—R. K. Gannan, Dr, P. Haas, and T. G. Hill: Oxidation-Reduction 
Potential of Hermldiii (Ohromogen of Aferoarlcdt* pereairfA— Dr. C. 
Dnrte and E. C. Barton-Wrlght s A Note on the Stone-Cells of the 
I'ear —Margaret H. O'Dwyer: On the Nature of the Hemtcelluloses.— 
H. D. Oaroy: The Relation between Hydrogen Sulphide^ Hypo¬ 
sulphites, auq Thiosulphates, by a New Method uf Structural Formal*. 
—E. Ponder: The Shape of the Erythrocyte and. Its Respiratory 
Function. 

ItoTAL igemunoH or Gcxat Bnnaxa, at 8 —Sir Ernest Rutherford: 
The Rare Gases of the Atmosphere and their Importance in Atomic 
Theory (2> 
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TUUIt&DAY, March 18, 

Royal Society, at 4.3a—Prof, & Chapman, «L ' „ 

On the Electrostatic Potential JsAe&y, and the fcbombohedrai Angle, 
of Carbonate end Nitrate CrjAtata or tbe Calcite Type-—Prof. 4u 0. 
Hanklne: The Effect of Temperature on the Viecoelty of Air.—0, I, 
Finch and L. G. Govren: Gaseous Combustion tn Sloe trio Discharges. 
Part I.—CL K. Hinuhtlwood end V. K. Hutchleon t A Homogenmua 
Unlmolecular Reaction—the Thermal Decomposition of Acetone in the 
Gaseous fifcate.— To be mui to JIN* only /—Prof H, Lamb: On Ware * 
Resistance —0. S Eddy and A. H. Turner: The L Emieeion fieriee *' 
of Mercury.— G, It Goidabraugh: The Properties of Torsional Vibration*. 
-B. T. Hanson: The Theory of Ship Wavea. 

Royal OoLLieoa or FkysioiAMs ok London, at A—Dr. B, Hart: The 
Development of Faycho-pathotogy and Its Place In Medicine (Goul- 
stonlan Lectures) (8) 

Linn ram Society, at A—J L, Sager: Fhyllody of the Corolla in fVbaala 
vi^wis Huds.—Dr R T Gunther; An Early MS. of Apuleius Barhams 
p, 1100 a.d in Facsimile.—G. P. Farran* The Oopepoda Collected hy 
H M,8 Us tear ch In 1900.—Dr. Helena Banjul ska • The OutlClea Of 
Home Fossil and Recent Lauraneea 

Royal Institution or Great Britain, at 5 15.—Prof. J Holland Bose: 
The IndecUlveneft* of Modem Warfare (1). 

Institution or Minino and Metallurgy (at Geological Society), at5.80 

Ubild-Htudt Society (at Royal Sanitary Institute), at A—Miss 0. von 
Wyes r Spiders as a Nature Study Topic. 

Institution of Electrical Engineers, at A—L. C. Grant: Develop, 
meats in High Power Fusible Cut Outs 

Society or Chemical Industry (Birmingham and Midland Section) 
(at Chamber of Commerce, Birmingham), at 7,16.—Prof. W. A. Bone: 
Some Recent Advances In our Knowledge of Gaseous Combustion. 

Institute or Metals (London Local Section) (at Institute of Marine 
Engineers), at 7 80 —Dr C. J SmttheUs; The Preparation and Struc¬ 
ture of Wires of Pure Tungsten. 

Chemical Hoc iety, at 8 —R J. W. Le FAvre and E, E Turner: Ortenta* 
tion Effects In the Diphenyl Series Part II The Constitution or 
Handrowskl’a Dlnltrobenzldlne.—H R ing and R Robinson 1 The 
Orientating Effect of Fme and Bound Ionic Charges on Attached 
Simple and Conjugatpd Unaaturated Systems Part I. The Nitration 
of some Ben/ylamine Derivatives,—R, S. Cahn and R. Robinson ; The 
Morphine Group Part IV. A New Oxidation Product of Codeine. 

Royal Soonn or Tropical Medicine and Hygienes (Laboratory 
Meeting) (at Royal Army Medical College, Grosvenor Roan, 8.W), at 
8 15 —Demonstration* by : Prof Warrington VoTke (on behalf of Prof 
Blaeklook), T)r P. A Buxton, Col. Clayton Lane, CnJ, W. P. Mac Arthur, 

Dr A 0 Htevenson, Dr, J, G. Thomson and Di. A Robert Son, Di, 

0. M Won yon and Dr, H H. Scott. 

FRIDAY, March 10 

Institution oir Municipal and County Engineers (North-Western 
District Meeting) (at Victoria Hotel. Deausgato, Manchester), at 8,80. 

—Btr Lewis Heard New Legislation affecting Local Authorities, 
including the Public Health Act, 1925, and the Roads Improvement 
Act, 1925 

Institute or Hygiene, afc 8 80,—Dr R & Stevenson : Affections of the 
Bar, Nose, and Throat and their Prevention. 

Royal Society of Ants (Indian Section), at 4.80 —Lady Cbatfcerjee 1 
Women and Children in Indian Industries. 

Rotaj College of Surgeons or Enoland, at 6 —Sir Arthur Keith : 
Demonstration of Specimens of Hydrooephaly ami Enceplialooele. 

Society or Chbmiual Industry (Liverpool Section, jointly with 
Manchester Section) (at Liverpool Uniierslt?), at 6. — Prnf. T P- 
Hlldltch . Structural Chemistry of the Higher Fatty Adds 

Institution or Mechanical Engineers, at 0.—A. E. L. Chorlton : The 
High Efficiency Oil Engine. 

Institution or Structural Engineer* (Yorkshire Branch) (at Great 
Northern Hotel, Lewis), at 6.8b.—C. A Harding. Borne Preliminary 
Factors affecting the Design of Industrial Buildings. 

Royal Photographic Booiety, at 7.—H. Bairatow : Photography as a 
Medium of Art Expression. 

Photo* icnoo ra rmc Sooiety (at 4 Fetter Lana), at 7. — Member* 
Evening. 

Society or Chemical Industry (South Wales Section) (AnnnaJ General 
Meeting) (at Swansea Technical Collage), at 7.30.—0. A. fleyler; Chair- 
man’s Address 

Junior Institution or BNntEKEika, at 7.80.—G, H WUlett: Pipe Work: 
Its Manufacture and Layout 

Royal Institution or Great Britain, at 9.—J. Tweed: Chip# from a 
Sculptor** Note-Book. 

SATURDAY, March 20 

Royal iKiTinrrroN or Great Britain, at A — Sir Ernest Rutherford i 
Tho Rato Gases of the Atmosphere aud their Importance In Atomic 
Theory (8). 

Physiological Sooiett (at University College). 

British Myoologtcal Society (at Lister Institute). 

roitie uctuhi« 

SATURDAY^ March IB. 

Horniman ^Museoh (Forest Httl), at 8.BO.—Dr. H. G. Camion; Mo# 


Bmjtimb PetcHOLOoiOAL Society (at University GoUegeX at A—Dr. 
EHea A. Collie: The Upper Limits of the Growth of intelligence,— 
S. J. F, Fhtlpott; Som* Further Notes on Work Curas. 

Institute or Transport (North-Eastern Local Saqtlon) (at Town Mall, 
Nettoaatla-upon-TyneX at 8.—Prof. J. H. Jones : State Ownership of 
Waterways. 

SoorrriH Junior Gas Association (at Royal Teohnleal College, 
Glasgow), at 7.—S. H Hunter : Scientific Service. 

MONDAY, March 15. 

Institution of Post Omen Electrical Encumbers (at Royal Technical 
College, Glasgow), at 2 30 —Capt Hill - The Engineering Aspect of 
Telephone Exchange Accommodation 
CAfeRRiDoE Philosophical Sooibty (Special Meeting) (In Cavendish 
Laboratory), at 4 80,—Prof. A. Sommerfeld . Borne Controversial Points 
In the Theory of Hpeetra (Lectuie, in English) 

Victoria Institute (at Central Buildings), at 4.80. — Rev. Canon 
V F. Btorr Revelation 

Royal Geographical Society (at Lowtber Lodge), at 5. 

Royal Colleoe of Surgeons of Enoland, at 5 —Mr. Shattock : Demon¬ 
stration of Specimens of Some Bone Tumours. 

Institution or Electrical Eng infers (Mersey and North Wales 
(Liverpool) Centre) (at Liverpool University), at 7.—J E. Allan, 
A. G Barnard, and others . Discussion on Electricity on Board Ships 
Institution or Electrical Engineers (North-Eastern Centre) (at 
Sopwlth’s Lounge, Newcastle-on-Tyne), at 7.—Informal Discussion on 
Power Station Economics. 

Institution of Klkcttriuai. Engineers (Tees*Side Sub - Centre) (at 
Cleveland Technical Institute, Middlesbrough), at 7.15 — R. B 
Matthews’ Electro-Far in Ing; or the Application of Electricity to 
Agriculture 

Institution of Automobile Engineers (Scottish Centre) (at Royal 
Technical College, Glasgow), at 7.80—Dr, W. B Onnandy: The 
Production of Oil. 

Royal Institute or Britibh Architects, at 8 

Royal Society of Arts, at 8.—W F Higgins Thermometry (Cantor 
Lectures) (1) 

Medical Society of London, at *• — Dr E F Buzzard The Principles 
of Treatment in relation to Disensu* of the Nervous System (LettsomUn 
Lectures) (3) 

Chemical Industry Club 

TUESDAY , Mar on 10. 

Royal Irish Academy (at Dubl n), at 4 15. 

Royal College or Physician* or London, at 5.— Pr, H, Hart. The 
Development of Psycho pathology and its Place in Medicine (Goal 
atonlsn Lectures) (3) 

Royal Institution of Great Britain, at 5.15—Prof C H Desch. 
The Growth of Crystals (1) 

Royal Statistical Society (at Royal Society of Arts), at ft. 16 —Midor 
P. Granville Edge. The Growth of Mortality due to Motor Vehicles 
in England and Wales, 1904-28 

Mineralooioal Society tat Geological Society), at 5 80 —A. H. Halil- 
mond Molecular Volume Relations in the Mica Group,-E, IJ 
Mountain’ (a) Suuthsonlte from the Rhodesia Broken Hill Mines, 
(6) The Identity of the Coblja and J jam pa Mefcsorlc Stones 
Institution of Electrical Kno mains (North-Western Centro) (at 
Engineers’ Club, 17 Albert Square, Manchester), at 7 —L, C Grant ‘ 
Development* in High Power Fuses 

Royal Photographic Society (Scientific and Technical Group) (Annual 
Meeting), at 7—W B Ferguson Standardisation of the Measurements 
of Photographic Density —T Thorm? Bakei and W A Balmain * The 
Effect of Ooiour-SensltiveneHH on the Gradation of a Photographic 
Flat* 

Society of Chemical Industry (Birmingham and Midland Section) 
(Annual Meeting) (at Birmingham Uuhernity), at 7 15.—Prof A. R, 
Ling. Communication* from the Department of the Biochemistry of 
Fermentation 

Institute or Metals (Sheffield Local Section) (at Sheffield University), 
at 7 30 — G Ii. Brook Aluminium Where and How it is made. 

North East Coast Institution of Engineers and Shipbuilders 
(Middleabromrh Branch) (at Cleveland Scientific and Technical In 
atttublon, Middlesbrough), at 7 30 —A. E Mityhell: Heavy Timber 
Construction in Harbour and Dock Work* 

Royal Anthropological Institute, at 8.16 —Dr, G. Landtman ‘ Some 
Agricultural Rites of the Khvai Papuans 
Hitmen Institute or Philosofiiiual 8 ruvim (at Royal Society of 
Arts), at 8 16.—Prof. B, Alexander, Artistic and Cosmic Creation 
(Lecture). 

Royal Society or Medicine (Pathology Section) (Annual Meeting), 
at 8 80 

WEDNESDAY, March 17. 

Institution or Civil Bnoineerb (Students’ Meeting), at 6.—J G, 
Kim her • ’Die Production of Gaseous Fuel. 

Institution or Electrical Engineers (Sheffield Sub-Centre) (at 
Sheffield University), at 7.80 —8. Hvershed : Permanent Magnets in 
Theory and Practice (Second Paper), 

Royal Meteoro loot gal Society, at 7,80.—Prof. S. Chapman' Some 
Recent Advances in Atmospheric Physics (G, J, Syiuons Memorial 
Loot ure). 

Royal Society or Arts, at 8. — Lieut.-Cob J. H. Boraetan: Co- 
Partnership 

C B C. Society for Constructive Biwru Control and Bahia.l Pro- 
OREM (at Essex Hail, Strand), at 8.-8. J, Lid better: Social Inadequacy 
and the Sire of the Family (lecture). 

Institution or Structural Engineers (jointly with the British Section 
of the Society of Civil Engineers of France), at 8.—A. Knappen: 
Notes on tbe Hestoiatiou of the Palace of Versailles and tbe Trianon, 
Institute of Chemistry (London Bectton). 

Society or Glass Technology (at Stourbridge). 


Animals Feed and i 


t they Bat 
MONDAY, March 16. 
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St. Thomas's Hospital, at Bj—P rof. R. H, A PLhnmrr; Tbe Importance 
of Vitamins, (Succeeding Lecture on March 16.) 

SATURDAY, March 40. 

Horniman Museum (Forest Hill), At 8.80.—C, Darytf Forde ; : 

and the Origin Of GLvtiisation, -, " f 
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• The Coal-mining Industry in Great 
Britain. 

T HIS eagerly expected Report of the Coal Commis¬ 
sion, which was issued on March 11, constitutes 
a document of the highest interest and importance 
(H.M.S.O.; is. net). The Commissioners evidently 
have been impressed by the gravity of the situation 
and the magnitude of the task entrusted to them, 
and have spared no pams in making a complete 
investigation of the questions involved. 

It may be said at once that, as might be expected 
from the exceptional qualifications of the Commis¬ 
sioners, the report is an eminently sound and sane 
one, and the best evidence of this lies in the fact that 
it has impartially dissatisfied all parties to the dispute. 
It is too often forgotten that there are at least three 
parties concerned, namely, the miners, the mine- 
owners, and the general public: the first two are 
articulate, not to say vociferous; the third is so 
inarticulate that its interest, vital though it is, is too 
frequently overlooked. It is sincerely to be wished, 
though the hope is scarcely likely to be realised, that the 
public would bestir itself sufficiently to read this report 
and would for once find a means of expressing its views. 

It is obviously impossible to discuss in detail so 
voluminous a report; only a few of the main recom¬ 
mendations can here be considered. Perhaps the 
recommendation which will impress most people is 
that coal royalties shall be acquired by the State by 
purchase from their present owners. There is no 
fault at all to find with the principle of State ownership 
of minerals; as a matter of fact the greater portion 
of the minerals in the world are owned by the States 
within the territories of which they lie and are granted 
to mine-workers in the form of concessions. The 
most striking exceptions to this general method are 
to be found in Great Britain and the United States, 
where the minerals are the property of individuals 
or have been acquired by them. Incidentally it may 
be noted that these are the two countries in which 
mining has made the most progress and in which the 
wages of miners are the highest; this fact may be only 
a coincidence, or it may possibly be more deeply rooted 
than we are able to see at present in the condition 
of private ownership of the minerals. 

The Commissioners amply justify the position that 
royalties are a perfectly legal form of ownership, and 
that if the State desires to acquire them it will have 
to pay for them. Their reasons are set out in the 
historical account which they give of royalties, but 
they by no means present the case in its entirety, 
because it is in fact much stronger than the report 
would lead the reader to believe; the opinion of the 
Commissioners that the State should now repair the 
error which it made when it parted with these royalties 
would lead the reader to infer that the State had at 
one time possessed these coal royalties. Such, however, 
is far from being the case: the State, or rather the 
Crown, in the past repeatedly claimed the ownership 
of metalliferous minerals, but never at any time set 
up the slightest claim to an ownership of coals. 

Ownership of land and all that pertains to land 
in England dates from the Norman Conquest, and it 
is significant that the Doomsday Book, though it 
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mention^ other mines* never once mentions a coal mine, 
so that it may fairly be inferred that at the date of 
the Conquest no coal mines existed in England. The 
earliest document concerning coal mines of which 
we have any knowledge is a Scotch deed dated 1202, in 
which the superior granted a lease of certain collieries 
in Newbattle, and even at this period the absolute 
right of the land-owner to dispose freely of his coal 
appears to have been unquestioned* and has remained 
so until the present day. As stated by the Commis¬ 
sioners, the Great Case of Mines settled the rights of 
the land-owner to mines within bis land* as has been 
very clearly set forth by Sir John Pettus in his Fodttus 
Regales , published in 1670. Apparently the first 
mention of coal mines in legislation appears to have 
been in the well-known Statute of Elizabeth in 1601* 
which instituted the Poor Rate and empowered the 
overseers of the poor to levy such rate upon any 
occupier of lands* houses* coal mines, etc. It is highly 
significant that this Act excludes other mines from 
the operation of the Poor Rate* and assimilates coal 
mines to houses and other appurtenances of the land. 
In England* therefore* the State never parted with 
the ownership of coal mines, for the simple reason that 
it never owned them, and it is obvious that if it now 
wishes to acquire them, it can only do so by purchase. 
The Commissioners suggest that a purchase pnee of 
100,000,000/* would be a fair equivalent; this price 
is only sufficient if royalty owners consent to accept 
a lower income than they are at present receiving on 
condition that it shall be in a more secure form, and 
the suggestion is not an unreasonable one. 

Whilst the principle of State acquisition of royalties 
is clear enough, its execution bristles with difficulties, 
not a few of which the Commissioners, to do them 
justice, have foreseen and have endeavoured in part 
to meet. The principle which they propose, namely, 
that coal, the existence of which is not to-day proved, 
shall belong to the State, is a perfectly defensible one, 
though curiously enough they have missed the main 
argument in its favour. It is certain that such coal 
can only be discovered as the result of the exact 
knowledge of the geological structure of the country, 
which has been obtained by the labours of a public 
department, namely, the Geological Survey, to the 
maintenance of which every taxpayer has contributed. 
It is difficult to see why a Kentish farmer who has 
bought land purely for agricultural purposes should 
claim the ownership of the coal which happens 
to lie under that land, when he has contributed to 
the discovery of that coal nothing more than has an 
equally taxed person in any other part of the country. 

The Commissioners have evidently realised, as 
every one who knows the industry must realise, that, 
if it is to survive, the cost of production must come 
down, and as two-thirds of this consists of wages, 
it is obviously here that the greatest economies are 
possible ; of the alternatives, either of lowering wages 
or of increasing the hours of labour for the same 
wage, the Commissioners pronounce in favour of the 
former. It does seem, however, that they have not 
looked at the question of length of the working day 
from the proper point of view. Their main argument 
against increasing the length of the working day is 
that if it were so increased in Great Britain as to be 
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brought up to the level of our principal competitors, 
these would immediately increase the length of their 
working day. Obviously the same argument might 
apply to a lowering of wages, but there is not a particle 
of evidence that anything of the kind would happen. 

Surely the proper way to approach the question of 
the length of a working day is to determine whether an 
increase of hours would unduly overtax the workers. 
Those who remember that, not so many years ago, the 
length of the working day was something like 50 per 
cent, more than it is to-day, and that men engaged in 
the even more arduous work of metal mining to-day 
work longer hours than coal miners, would unhesitat¬ 
ingly declare that the length of the coal miners* working 
day could be lengthened without inflicting the slightest 
hardship upon them. There is another alternative which 
never seems to have been placed before the Commis¬ 
sioners ; even if it be suggested that a man who is 
hand-hewing in hard steam coal for six and a half hours 
has done as much physical work as can fairly be ex¬ 
pected of him* the same cannot be said of the man 
whose work is running a coal-cutter, and it would 
appear to be a wise policy to have recommended that 
the hours of the men working m machine-cut faces 
should be lengthened. No doubt such a recommenda¬ 
tion would present certain difficulties in practice, 
especially in mines where some districts are hand-cut 
and others machine-cut* but these difficulties would not 
appear to be insuperable. The recommendation wpuld 
have the advantage of more nearly equalising the 
demands made upon the men, and it would encourage 
the more extensive use of machinery underground, be¬ 
cause it would thus enable owners who put in machinery 
to get a better return on the capital thus invested. 

It is rather surprising to find that in the chapter on 
profits, as indeed throughout the report, the wasting 
nature of the industry is nowhere recognised, and the 
fact is missed that it is necessary to make provision for 
the capital sunk in a colliery which must be replaced 
out of revenue before anything like a profit can be 
earned. The Commissioners estimate that to purchase 
the collieries of Great Britain would cost 350,000,000/,; 
as the annual output of the country may be averaged 
at 250,000,000 tons, this amounts to a capitalisation of 
28s. per ton per annum. If it is assumed, as the Com¬ 
missioners appear to suggest, that the average life of a 
colliery may be expected to be about forty years, it is 
not difficult to calculate what sinking fund would be 
required to replace the above capital. Assuming the 
interest on gilt-edged securities to be 4$ per cent., and 
that income-tax remains as at present 4 s. in the h, the 
annual amount to replace the capital outlay would be 
as nearly as possible 4 d. per ton, thus reducing the real 
profit from the figure of is. given by the Commissioners 
to 84 . Furthermore, the Treasury most unjustifiably 
charges income-tax on the aforesaid 4i., although, as 
just pointed out, it is not profit at all but merely a 
replacement of capital, so that the nominal profit of is. 
is thus cut down to 7 d. Incidentally it may be sug¬ 
gested that if the Treasury were to refrain from collect* 
ing income-tax, which is strictly speaking a ta# on 
profits, from that portion of the income of colliery 
owners which serves only to replace the capital sunk ip 
the collieries, the nucleus of a fund could be formed which 
might help to tide the industry over difficult times, . 
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Probably the most difficult point which "the report 
di$cusses is the problem of what the industry is to do 
in May next. The Commissioners are quite dear on 
the point that the subsidy must not be renewed in any 
form whatever, and the figures which they present make 
their reason abundantly dear. It is shown that the 
subsidy has been employed to pay hewers at the high 
rate of 765, per week on the average, or as much as 90$. 
per week in some districts, whilst it has enabled certain 
collieries to make quite handsome profits. It is clear 
enough that neither wages on so high a scale as this 
nor dividends to shareholders in collieries ought ever 
to be paid out of the pockets of taxpayers. It is, 
however, very difficult indeed to see how the industry 
is going to tide over the next few months without assist¬ 
ance of some kind, because the returns from the industry 
itself are not sufficient to pay what may be considered 
a reasonable wage to the lower paid men. The Com¬ 
missioners, like all intelligent men, realise that the only 
wages which any industry can pay in the long run are 
the proceeds of the industry itself, although the Com¬ 
missioners have not always expressed this clearly ; for 
example, in discussing the policy of the subsidy, they 
speak of a gap “ between the amounts that employers 
are willing to pay and the amounts that the workers 
are willing to accept ” ; it is not a question of what the 
employers are willing to pay but what they are able to 
pay ; it canhot be too often repeated that the employers 
do not find the money wherewith to pay wages, they 
are merely the medium through which the money 
realised by the industry is handed over to the workers. 

The Commissioners realise fully that if the various 
recommendations which they make are carried out, and 
if they have, as they well may have, the desired effect 
of re-establishing the industry, this will be a matter of 
time, and they do not indicate how the industry is to 
exist meanwhile. It is possible that some means mijjht 
be found of tiding over the period of struggle which 
lies before the industry by an advance from the State, 
say on the joint guarantee of repayment by the Miners' 
Federation and the Mining Association, such advances 
to be used solely for keeping the wages of the lower 
paid men above subsistence level and not to pay high 
wages to the higher paid men or dividends to the 
colliery owners. 

In any case, and whatever is done, all engaged in the 
coal industry must make up their minds to bear their 
share of the hardships which will have to be faced. As 
the Commissioners point out, the War has to be paid 
for, and they show “ how impossible it is to insist that 
real wages shall in no case be below those ruling before 
the War.” Men in the sheltered industries have been 
able to secure this unfair advantage, and have thus 
thrown an additional burden on those engaged in the 
competitive industries, and there seems no alternative 
but for the latter to shoulder it. Whilst in the words 
of the Commissioners in discussing the coal industry 
“ the only generalisation about it that is safe is that no 
generalisation is possible/* this much is certain: neither 
the Commissioners nor any one else can find any royal 
road b y which the industry can be brought to the desired 
Condition of prosperity, and the only avenue by which 
that goal may be reached for all engaged in the industry, 
whoever they may be, is hard work and privation, 
n * H. Louis. 
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Egyptian Archaeology. 

(1) The Mummy * a Handbook of Egyptian Funerary 
Archeology By Sir E. A. Wallis Budge. Second 
edition, revised and greatly enlarged. Pp. xxiv + 
513 + 39 plates. (Cambridge: At the University 
Press, 1925.) 45*. net. 

(2) Egyptian Religion and Ethics . By F. W Read, 
Pp. viii+152 + 6 plates. (London : Watts and Co., 
1925.) 4* 6 d. net. 


(1) XT 7 HILE Egypt has been fortunate in having 
V V a preservative climate and an industrious 
and artistic people who portrayed all its life, it lias 
suffered by the rise of the Nile bed burying its early 
habitations under the ground. The prominence thus 
given to the tombs on the desert, as our main source 
of information, and the popularity of mummies, has 
led to a false idea of the importance of the funeral 
rites. This is further enforced when an encyclopaedia 
of Egyptian usages, like the first volume under notice, 
is called “ The Mummy,” though that subject does not 
occupy a twentieth of its bulk. The greater part of 
the volume deals with the more interesting subjects of 
the history and language and the objects of utility; 
thus the living rather than the dead Egyptian is the 
object of this work 

A brief running account of the history of the king¬ 
dom occupies sixty pages on well-known lines, scarcely 
touching the long prehistoric ages. The list of prin¬ 
cipal kings' names in hieroglyphics further fills forty 
pages. A like space is given to a full recital of the 
stages in the decipherment of the^method of writing, 
showing how far the different scholars carried it be¬ 
tween Akerblad in 1802 and Hincks in 1848; this is 
illustrated by the finest photograph yet taken of the 
Rosetta stone The principal hieroglyphs are listed in 
twenty-five pages, and rather more is given to a list 
of amulets and figures of gods, with some account of 
each. The description of usual tombs and their acces¬ 
sories fills the last hundred pages. Thus the stock 
subjects are pretty fully dealt with, in the form re¬ 
quired by a general reader for reference, without 
entering on the detail needed by a student. A work 
of this scope is much needed, and no other single volume 
fills its place. 

The great length and continuity of civilisation in 
Egypt renders it, perhaps, the most important country 
for studying the nature of man. It was in continual 
change, its fashions fluctuating around a norm which 
varied but slowly; yet it was often invaded by fresh 
peoples, who in mind and body always became assimi¬ 
lated to its culture, until the last two4housand years. 
This aspect is scarcely touched on in " The Mummy " ; 
the distinctive changes in the history of the mirror, 
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formula would be that misappropriation of the offerings 


the head-rest, canopic jars, kohl pots, or beads, which 
serve as landmarks in archaeology, are not noticed* 
The head-rest is said" to support the neck, whereas it 
fitted close above the ear. Soap is said not to have 
been known early; but a cake of suab is figured along 
with a wash-basin in the IVth dynasty ; the meariing 
of the name is * causing to be clean/ and it may well 
be the origin of our soap . The red lip-salve is said not 
to have been found, but the little balls of soft pale 
rouge are known in the XUth dynasty. The scarab 
beetle is said to be of one kind (p 271), or of two kinds 
(p. 278), but five or six different genera are already 
known. The method of an perdue casting is ignored. 
Thus a great opportunity has been lost of supplementing 
the knowledge of forty years ago which is here laid 
out, and the celebrated discoveries and the books of 
the last few years are not included. Some twenty slips 
in matters of fact also need correction. 

The author expressly disclaims touching the subjects 
of art and architecture, and considers that they do not 
belong to the " professional Egyptologist . . . busy 
with his texts.” To the Egyptian nature their art was, 
perhaps, more than their language as a national ex¬ 
pression ; they had a far higher and more complete 
mastery of form than of writing. To deal with 
Akhenaten—as here—without a word about his new 
naturalistic work, and its reflex on his ethics, is to miss 
the most pervading influence of that astonishing period. 
The sudden movement of thought was as if the Pre- 
Raphaelites had become the rulers of England with 
Comte to dictate the religion. The literature of the 
time could not express half of what the change would 
mean. We need get away from the idea that words 
are needful to express thought; they are ambiguous, 
inadequate in scope, inexact in connexion. A good 
cartoon expresses more than a page of writing ; it 
makes us think in things, and not in words. To write 
about a people it is needful to think as they did, to 
become one of themselves ; in this Maspero succeeded 
better than any other writer. 

(2) The smaller work by Mr. Read is a more detailed 
account of one section, the views on religion and ethics, 
and it claims to " depart widely from the views of recog¬ 
nised authorities.” There does not seem to be any¬ 
thing fresh, however, in this account of the gods and 
the religious texts, and the work forms a convenient 
and readable introduction to the subject. The in¬ 
cessant formula which begins offering tablets, “An 
offering which the king gives,” is discussed, without 
noting its social explanation. In primitive societies 
the chief is supported by food-rents from the estates, 
which he visits in turn. It would, then, be a gift from 
the king if he allowed this surplus to be devoted to the 
service of the dead. A further reason for keeping the 
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would be an offence against royalty* The Bat of aiiis 
is said not to have any principle to be traced in the 
order of it; but it has been shown to be grouped in 
fives of a similar nature, and this construction was 
probably to help memory by learning them on the 
fingers, like the ten commandments. Mr. Read has a 
considerable regard throughout for historical develop¬ 
ment, and treats the changes that are seen in the 
beliefs with the insight of modern writers, recognising 
that the Egyptians—like most other people—did not 
apply logic to the inconsistencies of different faiths. 

Funders Petrie. 


Agricultural England and Wales. 

An Agricultural Atlas of England and Wales. Made 
on behalf of the Agricultural Economics Research 
Institute, University of Oxford By J. Pryse Howell. 
(Published by Direction of the Ministry of Agriculture 
and Fisheries.) Pp. iv + 26 maps. (London: H.M. 
Stationery Office ; Southampton : Ordnance Survey 
Office, n.d.) 10 s. net. 

HIS atlas presents for England and Wales the 
agricultural statistics published in 1921 for Wales . 
only. It follows the same plan as the earlier publi¬ 
cation, except that a separate base map of the market- 
towns replaces the one on tracing-paper in the atlas 
of Wales. The new work ha9 thus both the merits and 
defects of its predecessor, some of the defects being 
increased by the greater delay in publication. 

The parish returns of agricultural statistics for June 
1918, plotted in the first instance on maps of the scale 
1 : 250,000, have been graphically represented by a 
quantitative 4 dot * method on a scale of 1:1,500,000, 
The effect is to show at a glance the distribution of 
mountain and heath-land, permanent grass, and arable 
land, and also the principal crops and live-stock. The 
greatest value of the atlas lies in this statistical con¬ 
firmation of general and regional impressions based 
hitherto only upon experience. Details of soil, relief, 
climate, and weather, so essential to the individual 
farmer, obviously cannot be shown, but a generalised 
soil map might have been prepared in place of, or m 
addition to, that showing solid geology. Much of 
northern and eastern England has surface soils of 
glacial and post-glacial origin, and in the chalk country 
much variety exists due to greater or less admixture of 
gravel or clay and flints. 

It is unfortunate, too, that a winter census of live*' 
stock could not be shown. In spring and autumn 
extensive movements of cattle take place. Not only 
is there the movement between mountain pastures 
and the valleys, but there is also the transference ! 
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stock in autumn to arable lands for fattening. The 
Midlands and the west supply beef cattle from June to 
December, the east from January to May. The summer 
census shows Norfolk as one of the counties with the least 
number of horned cattle and Leicester as one with the 
greatest* A winter census map would show a reversal 
of these positions. For general purposes, the greatest 
defects arise from the abnormal character of agriculture 
in 1918 and the changes which have taken place since. 
That year saw the maximum war effort m food produc¬ 
tion, and since then there has been a substantial decline 
both in the acreage of arable land and in certain crops 
The general abnormality of 1918 may be seen by the 
following table: 



Arable 

Band 

(1000 

Acres) 

Wheat 

(1000 

Acres) 

Oats 

(1000 

Acres) 

* 9*3 

1918 

11,038 

1702 

1975 

12,399 

2557 

2780 

1923 

Av for 10 yrs,. 

10,682 

1500 

1868 

1915*24 

11,503 

1988 

2237 


Potatoes 

(1000 

Acres) 


44 a 

634 

491 

I09 


Cows urn! 
Heifers 
in Milk 
or in Calf 
( 1000 ) 


2264 

2578 

2713 

2312 


Other 

Cattle* 

( 1000 ) 


3411 

3^21 

143 " 


Ewes for 
Breeding 
( 1000 ) 


6699 

6487 

6197 

6041 


Other 

Sheep 

( 1000 ) 


10,431 

9 , 98 ft 

9,378 

9 , 3 i 6 


Three of the principal counties in wheat and milk 
production give the following figures : 



Wheat (1000 Acres) 


Cows and Heifers in Milk and in 
Calf ( 1000 ) 


1012 . 

1913 

1918 . 

1924 

1925 


19 x 2 



I 924 

1935 . 

Essex 

136 

128 

156 

106 

96 

Chester 

IIS 

III 

114 

118 

127 

Norfolk . 

136 

120 

135 

99 

103 

Lancaster 

I 3 S 

*34 

*35 

142 

142 

Lincoln 

188 

I 3 ft 

224 

1 __ 

172 

184 

Somerset 

122 

120 

122 

*39 

I 3 ft 


* Excluding heifers in calf 

The cultivation of sugar-beet may be said to have 
btfgun in 1920, and is therefore unnoticed in this atlas, 
though the acreage has reached nearly 55,000 witfi a 
possibility of doubling in 1926. 

Nevertheless, with all these limitations, the atlas 
has great value. It is a permanent record of agriculture 
as it was in 1918 at the close of the War, and although 
in an absolute quantitative sense the maps may already 
be out-of-date, the relative distribution of farm lands, 
of crops and of live-stock—which is the real value of 
the atlas*—probably still holds true. 


Experimental Optics. 

Experimental Optics: a Manual for the Laboratory . 
By Dr. G. F. 0 . Searle. (Cambridge Physical Series.) 
Pp. xvi + 357. (Cambridge: At the University 
Press, 1935.) 1 6s. net. 

I T is not often that an original investigator lays aside 
research work in which he has already established 
a reputation, and bends the whole of his energy and 
ability to the art of training others in the spirit and 
practice of his science. It is, perhaps, particularly rare 

2942, VOL. 11 7] 


in that vitally important branch of teaching which has 
for its province the practical laboratory. There is a 
certain stimulus in lecturing which makes it a not 
altogether unwelcome interlude in the day’s work; but 
the demonstrator, who must wrestle year in and year 
out with errors which remain always the same while 
students come and go, has no such aid to cheer him in 
his task. When, however, as sometimes happens, a 
teacher arises with the faith and insight to find in this 
too often routine work a suitable outlet for his enetgy 
and ingenuity, the results for science are apt to be 
noteworthy. For, after all, it is in the practical 
laboratory that the experimental scientist is made or 
marred. There are many old Cambridge men, teaching 
or practising physics in various 
parts of the world, who have 
passed through Dr. G. F. C. 
Searle’s hands, either as students 
of the art of experimenting, or as 
raw beginners m the still more 
difficult art of teaching practical 
physics to others, who feel to¬ 
wards him a debt of gratitude the sense of which 
deepens as the years roll on. 

For these no review is necessary. 
The mere announcement that 
Searle’s “ Experimental Optics ” 
is out at last will be sufficient to 
send them post-haste to the book¬ 
seller. They have been waiting 
for it for a time exactly equal to 
that which has elapsed since they 
left * the class. 1 They will wish to renew old memories 
of the time when, having worked conscientiously 
through six methods of measuring the focal length of a 
thick lens, they were confronted with the demand that 
the same processes should be repeated on the telescopic 
system, or the ‘ model eye ’; to fill up gaps left by the 
carelessness of youth in now highly prized practical 
note books; and to see what new experiments have 
been added to the course since their time. For “ Ex¬ 
perimental Optics ” is not a book written in a hurry to 
meet some sudden demand. It is the work, wc will not 
say of a lifetime (for we cannot possibly spare Dr. 
Searle until he has completed this series of laboratory 
manuals with an “ Experimental Heat/’ and a much- 
needed “ Experimental Electricity and Magnetism ”), 
but certainly the work of many years, and the experi¬ 
ments it describes have been tried out on many genera¬ 
tions of students. They are not ingenious suggestions 
which the author thinks might possibly work. They 
have been tested and tried, under by no means easy 
conditions, and have gradually ripened to their present 
perfection. It is this which gives to these manuals by 
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Dr. Searie, of which " Experimental Optics ” is the 
latest, their unique value. 

It must be confessed tliat this fact adds somewhat to 
the difficulties of the present reviewer. It is hard to 
be correctly calm and critically cool towards a book 
with some parts of which, in their manuscript form, 
one has that intense familiarity which comes from 
actual use in teaching in times past. Its qualities^ 
good or bad, are known with an intimacy which is 
unbecoming to a reviewer. It says something for the 
quality of the book that, on rc-reading these familiar 
portions after some long interval, its merits seem even 
greater than we had remembered, and its defects so 
few as scarcely to call for comment. 

Dr. Searle's method of treating his subject is now 
well known from his previous books, and 11 Experi¬ 
mental Optics ” does not differ in plan from its pre¬ 
decessors It is written around the experiments, some 
seventy in numbter, which make up the course in 
practical optics in Dr. Searle’s class at the Cavendish 
Laboratory. Many of these experiments are highly 
original, and they are described with such care and 
precision that the reader should have no difficulty in 
following them out, everi in their minuter details. The 
apparatus is usually of the simplest, such as, for the 
most part, can easily be constructed in a very modestly 
equipped workshop (a consideration by no means to be 
despised in these days when prices are high and funds 
are meagre), and adequate instructions are given for 
its construction The accuracy of measurement ob¬ 
tainable is, however, high, as is shown by the practical 
examples appended to each experiment, which are 
usually a record of the work of some student in the 
class. Dr. Searle’s ingenuity and experimental skill 
is nowhere shown more clearly than in the way in 
which, by ingenious devices and skilful arrangement, 
he makes it possible even for the ordmary student to 
obtain results with this simple apparatus which would 
not be discreditable n a laboratory equipped with the 
most elaborate and expensive optical devices. No 
experiment is left until the utmost accuracy of which 
it is capable has been extracted from it. Experimental 
optics is not one of the most popular branches of physics 
at the moment, but there is no part of the subject 
which is better calculated to instil that meticulous 
care and precision in measurement which is now, as 
always, the basis of physics. A student who works 
conscientiously through the course described in this 
book will have learned something greater than practical 
optics : he will have learned how physical experiments 
ought to be carried out. 

The book, however, is more than a practical manual. 
The theory involved in each experiment is very ade¬ 
quately dealt with either in an introductory paragraph 
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treatise on geometrical optics, written, moreover, in 
a style which brings it within the range of students 
whose mathematical equipment is not of the strongest. 
These theoretical sections are, in fact, exceptionally 
well done Personally we feel some regret that Dr* 
Scarle should have followed the “ lens manufacturers, 
opticians, and oculists ” in assigning a positive focal 
length to a thin converging lens, instead of following 
the practice most commonly adopted in mathematical 
and physical text-books of assigning a negative value 
to this quantity. Nearly all students will have learned 
the latter convention before commencing to read Dr. 
Searle’s manual, and though the introduction of a new 
convention may provide useful food for thought to a 
good student, weaker students are almost sure to find 
it disconcerting, and a little confusing. 

In scope the book covers adequately, or even more 
than adequately, all that a student of physics (as 
distinct from the technician) will require in geometrical 
optics. In comparison, the section on physical optics, 
which occupies less than one-quarter of the whole, seems 
rather scanty To devise simple apparatus which will 
permit of even approximately accurate measurements 
in interference and diffraction is by no means easy, and 
we are grateful to Dr. Searle for showing us how, in one 
or two cases, it can be done. We hope he will find it 
possible to give us more on this branch of the subject, 
as these two concluding chapters are as interesting 
and illuminating as anything in the book. 

We have here, then, a text-book on optics, accurate, 
practical, and original, which every teacher will wish to 
have, and which, we predict, will find a place in every 
physics laboratory. Unfortunately, it seems impossible 
nowadays to publish scientific books at a price which 
the average student can afford to pay, but we are sure 
that no student who can Contrive to add this volume 
to his library will have cause to regret his purchase. 

J. A. Growth#*. 


Quantitative Biology. 

Physical Chemistry in Biology and Medicine. By Prof. 
J F. McClendon and Prof. Grace Medes. Pp. 425. 
(Philadelphia and London: W. B. Saunders Co., 
1925.) 2 ij . net. 

N the heyday of evolutionary biology, Francis 
Galton remarked “that until the data of any 
branch of human enquiry have been submitted to 
measurement, it cannot be said to have acquired the 
dignity of a science.” It is strange to think that after 
thirty years the truth and the falsity of this remark 
are apparent to all except that branch of the 
biological public to which it was most particularly 
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addressed. To suggest to a physiologist or to a bio¬ 
chemist that an adequate treatment of his subject is 
possible without a knowledge of physical chemistry, 
is as ludicrous as tq suggest to a student of heredity 
that a solution of all his difficulties is to be found in the 
pages of Biometrika. Until recently, however, those 
sciences most closely associated with Galton and with 
the idea of evolution have shown little tendency to 
evolve new methods, and little tendency to acquire 
the 1 dignity ’ which Galton hoped would grace their 
later years 

The advance of zoology, for example, has been due 
to the theory of evolution and to the description of 
animals at all stages of their life-history, and when 
we view this imposing contribution to human know¬ 
ledge, we may perhaps regard the acquisition of further 
complexity with doubtful pleasure Yet whether wc 
like it or not, Gal ton’s remark was made to all biologists, 
and it is for them to refute or affirm. So long as we 
are content to describe the structure of an organism 
and draw therefrom a mental conception of its evolu¬ 
tion, the realm of zoology will be a peaceful haven for 
all who enter But if we wish to regard an animal as u 
real and dynamic system, and if we wish to apply some 
logical test to our conclusions as to how it lives and 
how it evohed, then we must use those methods which 
are available for the study of changing systems, whether 
these be alive or dead. 

The study of life is the study of change, and we can 
either speculate or wc can proceed by logical methods 
placed in our hands by other sciences. One ventures 
to think that the pathetic striving of the young 
zoologist for an accurate measurement of his data is a 
natural reaction from the speculative hypotheses of 
the past. His problems are not new, but it is by new 
methods that he seeks to answer old questions Like 
all other fledglings, he has difficulties and disappoint¬ 
ments. He grasps the delicate instruments of physical 
chemistry and finds they may break in his hands He 
uses a mathematical notation, and only slowly does he 
learn its value and its limitations. By far his greatest 
problem is to choose his weapons with discretion and 
to learn their use. If Prof. McClendon is to be believed, 
these weapons vary from a knowledge of the electron 
to a knowledge of higher mathematics, This is indeed 
a terrifying thought, and this book may well repulse 
even the most intrepid reader. With breathless speed 
the authors lead us across wide fields of learning. 
ThSre is no time to acquire knowledge or to see the 
great and real difficulties; there is only time to note 
the valuable lists of references which close each 
chapter. 

We do not think that this book will help those who— 
according to the preface—" fail to receive early training 
Which thlater feel the need of.” Nor do we think 
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that it will greatly help the specialised research worker; 
the material is too scanty and the treatment is too 
vague. The real value of this and similar books is 
that they throw out, once more, the challenge to 
biology to support its speculations by experiments and 
to acquire more quantitative * dignity/ J Gk 


Our Bookshelf. 

[landbuch der Zoologic ; etne Naturgeschichte der Stamme 
des Tierreuhes. Begrundet von Prof. Dr Willy 
Kiikenthal. Herausgegeben von Dr Thilo Krum- 
bach Erster Band: Protozoa, Porifera, Coelen-* 
terata, Mesozoa. Sechstc Lieferung Pp 737-896, 
Siebente (Schluss-) Lieferung Pp 897-1060 +xiv. 
1240 gold marks (Berlin und Leipzig* Walter 
de Gruyter und ('0 , 1925 ) 9 gold marks. 

The sixth part of this work opens with an account of 
the pennatulids which, as would be expected from the 
pen of the late Prof Kukenthal, is a thoroughly sound 
piece of work One of the few points which permits 
of criticism is the statement that observations on 
regeneration are wanting , the work of Torrey and of 
E B. Wilson on regeneration in young Renillas was 
evidently overlooked The chapter on Ortocorallia 
(anemones, corals, etc) is by Prof. F Pax and gives a 
good account of the structure, biology, and classification. 
The description of the nervous mechanism is, however, 
disappointing , it is too general, does not get down 
sufficiently to facts of detail, and there are no illustra¬ 
tions of the nerve elements 
The seventh part is devoted to accounts of the 
Ctenophora and the Mesozoa The editor, Prof. T. 
Krumbach, has undertaken the preparation of the 
chapter of 90 pages on the Ctenophora and has produced 
an admirable account of the structure, biology, geo¬ 
graphical distribution, and classification of this class. 
The diagrams illustrating the structure, the variations 
in form of different genera, the origin of the creeping 
habit (e.g m Ctenoplana), and the more detailed 
figures, many drawn from recent memoirs, afford ex- 
t client support to the text, but a better figure illustrat¬ 
ing the details of cleavage and early development 
should have been given The numerous views which 
have been put forward by different authors on the 
affinities of the Ctenophora are exhaustively set forth, 
even the relationships with sponges, a critical discussion 
and summary of the matter would have been helpful. 

Prof M. Hartmann describes the Mesozoa (17 pp) 
and adds a short account of the imperfectly known 
genera Neresheimia and Sahnella In his account of 
the Mesozoa he has omitted to refer to the important 
contributions of Caullery and Lavallee (1912) and of 
Lameere (1916, 1917, 1919) which add new facts, and 
offer new interpretations, that should have received 
notice m a work of this kind. 

The seventh part, completing the first volume of the 
work, contains a full index thereto and a short notice 
in remembrance of the late Prof. W. Kiikenthal. The 
volume has, in our opinion, improved in quality, in 
both text and illustrations, in its later parts, and if the 
rest of the work can be maintained at the hi|h standard 
attained in most of the recent chapters, it will certainly 
be an admirable text-book of descriptive zoology for 
teachers and advanced students. 
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Hephaestus; or, The Soul of the Machine, .By E. E. 

Fournier d'Albe. (To-day and To-morrow Senes.) 

Pp. 90. (London . Kegan Paul and Co., Ltd.; New 

York : E. P Dutton and Co., 1925.) 2 s, 6 d, net. 

The publishers make claim for the “ To-day and To¬ 
morrow Series ” that it has revived the pamphlet as 
a form of literature. Now a pamphlet, one supposes, 
should be brief, provocative, and readable If the 
author is a little angry, all the better; Milton was 
angry when he wrote the “ Areopagitica " and his 
treatises on divorce If the author has several very 
obvious blind spots, ah the better; some one else will 
immediately write another pamphlet to point them out 
to him ; and so the joyous game of pamphleteering will 
grow like a snowball 

Dr. Fournier d’Albe is brief, provocative, and read¬ 
able, but not angry ; he is lvncal. His pamphlet is a 
paean in praise of the machine, daughter of Hephaestus 
and Fire, liberator of mankind. “ The victories of 
Hephaestus arc victories of mind over matter. The 
mechanical age , which to some appears as the very nega¬ 
tion of the soul, is, on the contrary, the age of supreme 
psychical achievement ” (p 50), “ Fire has made all 

things new " (p 57) “ The whole earth must be 

Vulcanized " (p. 80). So the European. We may now 
confidently await the pamphleteer, with sympathies 
more Asiatic than European, with mind given pause by 
the speculations of, say, Spengler, who will point out to 
Dr. Fournier d’Albe that nine-tenths of mankind are 
still, always have been, and probably always will be, 
supremely indifferent to, and slightly contemptuous of, 
any but the most rudimentary form of machine 
Modem European civilisation is built on machinery; 
other civilisations have had other foundations. 

J. Y. T. G. 

An Introduction to Organic Chemistry . By Prof. 

Alexander Lowy and Dr. Benjamin Harrow Pp. 

ix + 389. (New York* J. Wiley and Sons, Inc.; 

London ; Chapman and Hall, Ltd., 1924.) 15^. net. 

Boi'H the teacher and student of organic chemistry 
must at times seem overwhelmed by the enormous 
and ever-growing mass of material that now constitutes 
this branch of the science; but, fortunately for both, 
the subject is well systematised and lends itself well 
to a broad, general treatment. The work under review 
can be recommended from this point of view: the 
outline presented is broad and clear, structural formulae 
are numerous and well set out, especial prominence is 
given to applications in the industrial arts, biochemistry, 
and pharmacy, and the parts dealing with nomenclature 
and the meanings of technical terms are very useful. 

Although the method of presentation is, in general, 
not sufficiently didactic for use in secondary schools, 
and is inclined to be too dogmatic, fact and hypothesis 
being inadequately differentiated, the book will serve 
as an excellent introduction for students when used as 
an auxiliary to a good course of lectures and experi¬ 
mental work. The exclusion from the main body of 
the text of melting- and boiling-points, and similar 
physical details, the up-to-date character of the 
subject matter, and the insertion of some excellent 
folding charts relating mainly to industrial applications, 
all help to make the work thoroughly readable and to 
awaken the interest of the student. The literature 
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references given throughout the book, with the view 
of inciting collateral reading, add considerably to its 
value, 

Dwellers of the Sea and Shore . By William Crowder. 
(Hutchinson's Nature Library.) Pp. xv + 300 + 44 
plates. (London : Hutchinson and Co., n.d.) 7 s. 6 d> 

“ Dwellers of the Sea anx» Shore " is a true natural 
history book, and is written by a real naturalist who 
obviously delights m observing the living animals and 
plants in their haunts. Although it is published in 
England as one of <s Hutchinson's Nature Library," the 
reader will not find in it an account of the inhabitants 
of British shores and seas. The region described is on 
the American coast not many miles from New York 
Harbour, and although we have many seashore animals 
and plants m common, there are of course many differ¬ 
ences This is perhaps really an advantage, as we are 
given an excellent picture of a foreign shore. The 
illustrations are good, especially the photographs of 
living animals taken in the water, and the extremely 
interesting pictures of the king crab. The chapters on 
the habits of the individual animals remind one of 
Fabre, those on the king crab, fiddler and hermit crabs, 
and the moon snail having a peculiar charm. We 
gather from the author the sad fact that Limulus, the 
“ living fossil ” as he terms it, is in danger of extinction 
in spite of its great abundance There is little to 
criticise in the book, which is a genuine contribution to 
the biology of sea animals, but why should it be said 
that brachiopods differ from bivalve molluscs in having 
both valves similar ? 

A Summary of Physical Chemistry By Prof. K. 
Arndt Translated from the fourth German edition 
by W. H. Patterson. Pp, v + 92, (London : 
Methuen and Co., Ltd , 1925.) 3s. 6 d. net. 

The “ Summary of Physical Chemistry " which Mr. 
Patterson has translated covers 86 pages, apart from 
the two indexes. It is just the sort of abstract that an 
able student would prepare in order to recall the essen¬ 
tial points of the lectures to which he had listened, and 
of the text-books which he had read. A ready-made 
summary of this kind provides a means of 4 spoon¬ 
feeding 9 which is likely to be acceptable to many hard- 
pressea students, but in the opinion of the reviewer 
they would be well advised to make use of it only after 
compiling a summary of their own, and then mainly in 
order to check the completeness of the 4 home-made' 
product. If used in order to provide a supply of 
4 catch-words/ as a substitute for detailed knowledge, 
its introduction would be definitely harmful. 

An Introduction to the Physics and Chemistry of Colloids, 
By Emil Hatscbek. (Text-books of Chemical 
Research and Engineering.) Fifth edition. Pp. 
xiii+183. (London: J. and A, Churchill, 1925.) 
•js, 6 d . net. 

The first edition of Hatschek’s “ Introduction to the 
Physics and Chemistry of Colloids " appeared itt 1913. 
Since the fourth edition was entirely rewritten, the > 
fifth edition includes only a few additional section# 
describing recent important advances; apart from 
these, the text is substantially that of the previous 
edition. 
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Letters to the Editor. 

\Tht Editor dots not hold Mm self responsible for 
optmons expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

International Phenology. 

Our appeal in Nature of October 2 5, 1924, and 
April 25, 1925, for international phenological co¬ 
operation has met with unexpected response. We 
now know that, on the continent of Europe alone, 
apart from individual workers, networks of observing 
stations have been established in the following 
countries :—Holland, under Dr. H, Bos , Belgium, 
under the late Prof. Vanderlinden ; Norway, under 
Asche Moe ; Germany and Austria, under Dr E. Ihne , 
Czecho-Slovakia, under Prof J Kopecky , Hungary, 
under Dr. J Schenk , Tyrol, under Dr. W Pfan , 
North Italy, under Dr M A. Mtmo , Russia in Europe, 
under Prof P Schmidt. Of these, we had previously 
only been in touch with- Holland, Belgium, and 
Germany. 

The total number of stations exceeds two thousand, 
besides more than three hundred and fifty in the British 
Isles Dr A D. Hopkins carries on similar and more 
organised work in the United States, and it is develop¬ 
ing tn western Canada. Numerous isolated observers 
in Europe and in the more distant British Dominions, 
Java, etc., are in touch with us Agricultural colleges 
are participating more and more as they realise the 
practical value of phenology. 

In order to develop closer co-operation and greater 
uniformity in method, some suggest holding an inter¬ 
national congress and founding a periodical We 
are further indebted to Prof Paul Pelsener, of 
Brussels, who, at the International Conference of 
Biological Sciences held there last July, presented 
our appeal and obtained a resolution recommending 
their branches in their respective territories to organise 
phenological work analogous to that of the Royal 
Meteorological Society 

These results are gratifying, even if conditions are as 
yet scarcely ripe for a special congress or periodical. 
But with the help of Nature we should like to present 
a definite scheme for observations, based on the 
valuable criticisms of the suggested list of 43 plants 
given m last communication. This we have condensed 
to about 30, and associated with them a few observa¬ 
tions of birds and insects, all as tabulated below. 


Suggested Phenological Schedule for 
International Observations. 


a- 

10. 

IX, 

13 . 

* 3 - 

at 

ft? 


(Fe 


Galanthus nivalis* 
Branthts hvemalts* 
Crocus aureus* 

Ulmus eampestris 
Corylus aveltana 9 
male)* 

Ranunculus ficaria* 

Tusstlago farfara* 
Prunus amygdatus 
Anemone nemorosa* 
Prunus spinosa • 

« uercus pedunculata 
ibes rubrum 
A Ilian a officinalis 
Sisymbrium olharia* 
Pyrus malus 
Syrinea vulgaris* 
MsouJus hippocasUmum 
Prunus perns 


Plants , 

Snowdrop 
Winter Aconite 
Yellow Crocus 
Common Elm 
Hazel 


or 


Lesser Celandine 
Coltsfoot . 

Almond 

Wood Windflower 
Blackthorn 
Stem-seeded Oak 
Red Currant 
Garlic Hedge Mustard 


Day of 
Year 

19 

20 
33 
44 
44 

47 

*>5 

85 

92 

102 

U 5 

125 

120 

130 




Wild Crab-apple 
Common (purple) Lilac 130 
Horse Chestnut. .133 

Bird Cherry . , 135 
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Plants. 

16 Cydonia vulgaris 


19 Cyttsus laburnum 

{ 20a. CratcpgUi, oxyacantha* 
20 b ,, managyna 
21. Chrysanthemum leucan- 
t he mum* 

22. Sambucus mgr a 
23 Rosa camna* 

24. Sytnpkoricarpus race- 
tnosus 

25 Robima pseudacacia 
26 Lxltum candtdum 
27 Castanea vesca 
28. Scabtosa succtsa* 

29. Colchicum autumnale 
30, Hedera heh.y* 

31. Helleborus mgerf 


Day of 
Year. 

Quince . . . 135 

Laburnum . . . 138 

Hawthorn . 139 

Southern Hawthorn . 145 

Ox-eye Daisy . .154 

Elder . 160 

Dog Rose (pink) . 103 

Snowberry . .165 

White Acacia . .190 

Madonna Lily . . 195 

Sweet Chestnut . . 200 

Devii's-bit Scabious . 220 

Autumn Crocus . 245 

Ivy . 276 

Christmas Rose . . 350 


Birds 

A Turdus musicus (Song Thrush), m song after 22 
Dec 31 

B Phylloscopus rufus (Chiftthaff), heatd . . 95 

C Hirundo rustica (Swallow), arrives . 109 

D. Cuculus ranorus (Cuckoo), heard . .114 

E. Cypselus apus (Swift), arrives , 125 

F. Muscicapa gnsola (Spotted Flycatchci), arrives . 1^5 

G Last Hirundo ruslua (Swallow), leaves . . 28) 


Insects 

J Apis melhpca (Honey Bee), visiting flowers 60 

K Vespa vulgaris (Queen Wasp), flying in open 103 

L. Piens rap<r (Small White), flying in open . in 

M A nth01 arts cardamines (Orange Tip), flying in open 131 
N. Epwephile jantra (Meadow Brown), flying in open 164 


The dates are the average for the thirty years 1891 to 
1920 in the British Isles The plants marked *, and all the 
birds and insects, are on the British Schedule, 

f To be entered oq the schedule for the following year 


The following, among other points, have governed 
the selection, after careful comparison of lists from the 
above nine countries and our own. 

(1) That each country may find among them at 
least ten to twenty plants which are easily accessible. 
The birds and insects are well distributed over Europe. 

(2) That at least a few, as garden growths or wild, 
shall be found in all temperate regions Tropical 
countries it seems most difficult to include. 

(3) That the whole phenological year shall be 
covered. Where observers can undertake the work, 
we commend further observations, especially with 
trees, on the date of leafing (trees look green), fruiting, 
colouring (full tint), and leaf-fall (trees bare). All 
who can are asked to do this at any rate for Msculus 
hippocastanum 

(4) For flowering date it xs advantageous to select 
such as bloom quickly, when once buds begin to open. 

The stage at which flowering is recorded varies very 
awkwardly in different countries We suggest the 
selection of tree, bush, or herb, or better still, a group, 
situated in the most normal exposure available, 
neither exceptionally early nor late in maturing, and 
that on such plant or group the first flower to expose 
its stamens (or pistils for Corylus avellana) shall be 
recorded if—and only if —the other buds are about to 
do the same. 

The observer's district should be as concentrated as 
possibU A five-mile radius should be regarded as 
the limit, and elevation above sea-level differ as little 
as possible. 

The same plant or group should be observed from 
year to year, or of herns a selection from those under 
similar conditions. 

Where they can, British observers are invited to 
inolude part or all of the extra plants m a supple¬ 
mentary table. 
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We wish again to make it clear that there is at 
present no central body to collect and, above all, 
tabulate results. This must be done by each country 
independently, after having circulated to their ob¬ 
servers such a list, selected from that subjoined, as 
best adapts itself to local conditions, including the 
same as part of, or as supplement to, their present 
schedule All the lists sent us already include quite 
a large number 

In the course, say, of ten years, may well hope 
that these records will be collocated and produce, 
directly and by correlation, interesting data for 
scientific analysis and also of value for agricultural 
and other practical applications 

Long before then we might have preliminary annual 
comparisons on special events, and even pan-European 
isophenal charts, such as Hoffmann and Ihne nave 
given us for much of western Europe 

As an initial step, and by way of a practical experi¬ 
ment, we suggest the preparing by each network of 
stations four isophenal charts of their area for 1926, 
namely, one eat h for Primus spinosa (102), for Hit undo 
rustica (109), Pier is rupee (111), and Cuculus canorus 
(114), sending a copy to our Committee, that each of 
the four may be combined to form one of Europe. 
The interest would lie in investigating how far the 
relative dates in one part of the continent held from 
region to region. 

Finally, wc would appeal again to the other British 
Dominions, especially 111 the sub-continent, asking 
them in their countries also to collaborate so far as 
possible with the older countries in this work 
J Edmund Clark, 

Sec. R Met S Phonological Committee 
Royal Meteorological Society, 

49 Cromwell Road, 

South Kensington, London, S.W,^. 

Zoological Nomenclature. 

The Secretary of the International Commission on 
Zoological Nomenclature has the honour to announce 
the publication of Opinions 82 and 90, rendered by 
the International Commission on Zoological Nomen¬ 
clature, by the Smithsonian Institution in Smith- 
soman Miscellaneous Collections , vol, 73, No 3, 
pp 1-40, The summaries read as follows 

Opinion 82 Suspension of Rules for Musca Lin¬ 
naeus, 1758a, type M domesttca By authority of 
the power conferred on the Commission by the ninth 
International Congress of Zoology to suspend the 
Ragles as applied to any given case where in its 
judgment the strict application of the Rdgles will 
clearly result in greater confusion than uniformity, 
Article 30 is hereby suspended in the oase of Musca 
Linnaeus, 1758, and Musca domestica Linnaeus, 1758, 
is hereby designated as type of Musca without pre¬ 
judice to other cases. 

Opinion 83 Acanthiza pyrrhopygia Vigors and 
Horsfield, 1827, versus Acanthiza pyrrhopygia Gould, 
1848 The principle of the Rule of Homonyms is 
that any properly published identical name of later 
date is “ stillborn and cannot be brought to life " 
Acanthiza pyrrhopygia Vigors and Horsfield, 1827, 
invalidates Acanthiza pyrrhopygia Gould, 1848 

Opinion 84 Trematode, Cestode, and jfUjantho- 
cephala names placed in the Official List of Generic 
Names The following names are hereby placed m 
the Official List of Generic Names * Trematoda 1 
Dicrocoehum, Fasciola, Gastrodiscus, Heterophyes. 
Cestoda Davainea, Dipyhdiunv, Echinococcus, 
Taenia. Acanthocephala • Gigantorhynchus. 

Opinion 85, Ninety-eight generic names in Crustacea 
placed in the Official List of Generic Names. The 
following names are hereby placed in the Official List 
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of Generic Names: Crustacea: Acmaeopleura, 
Asthenognathus, Bathyplax, Camptandnum, Campto- 
plax, Catoptrus, Ceratoplax, Chasm agnathus, Chasmo- 
carcmus, Clistocoeloma, Cyrtograpsus, Dissodactylus, 
Durckheimia, Epixanthus, Euchirograpsus, Eucrate, 
Eucratodes, Eucratopsis, Euryetisus, Euryplax, Eury- 
tium, Fabia, Galene, Geryon, Gljptograpsus, Glypto- 
plax, Gomeza, Goneplax, Halimede, Hellce, Hephtfao- 
pelta, Hexapus, Holometopus, Holothuriophilus, 
Homalaspis, Lachnopodus, Leptodius, Liagore, Liby- 
stes, Liomera, Lipaesthesius, Litocheira, Lophopano- 
peus, Lophopilumnus, Lybia, Melybia, Metasesarma, 
Metopocarcinus, Micropanope, Notonyx, Oediplax, 
Ommatocarcinus, Opisthopus, Orphnoxanthus, Pano- 
plax, Paragalene, Parapanope, Parapleurophrycoldes, 
Paraxanthus, Percnon, Perigrapsus, Pilumnoides, 
Pilumnus, Pinnaxodes, Pinmxa, Pmnotherelia, Pinno¬ 
theres, Planes, Platychirograpsus, Platypilumnus, 
Platyxanthus, Polydectus, Pnonoplax, Pseudocar- 
cinus, Pseudopinmxa, Pseudorhombila, Psopheticus, 
Ptychognathus, Pyxidognathus, Rhithropanopeus, 
Rhizopa, Ruppellioides, Sarmatium, Scalopidia, 
Scleroplax, Speocarcinus, Sphaerozius, Tetraxanthus, 
Tetnas, Thaumastoplax, Utica, Varuna, Xanthasia, 
Xanthodius, Xenophthalmodcs, Xenophthalmus, Zo- 
simus, Zozymodes 

Opinion 86 Conulinus von Martens, 1895 The 
generic name Conulinus von Martens, 1895, takes as 
type Bulimmus (Conulinus) conulus Rv., and is not 
necessarily invalidated by Conulma Bronn 

Opinion 87 The status of proof-sheets in nomen¬ 
clature Printer's proof-sheets do not constitute 
publication, and therefore have no status under the 
international Rules of Zoological Nomenclature 

Opinion 88 Otarton dtffractum vs Cyphaspis bur- 
meisten The name of a species is not disqualified 
merely because the author included m his conception 
bodily parts of more than one species The name of 
a genus based on such a species is therefore available. 
Otarion dtffractum Zenker is valid Otarion is to be 
preferred to Cyphaspis, and C. burmeisten Barr, is a 
synonym of O diffractum 

Opinion 89 Suspension of the rules in the case of 
Gronow 1763, Commerson 1803, Gesellschaft Schau- 
platz 1775 to 1781, Catesby 1771, Browne 1789, 
Valmont de Bomare 1768 to 1775 Under suspension 
of the rules, in any case where such suspension may 
be considered necessary according to the interpreta¬ 
tion now or hereafter adopted by the Commission 
the following works or papers are declared eliminated 
from consideration as respects their systematic names 
as of their respective dates . Gronow 1763, Com¬ 
merson 1803, Gesellschaft Schauplatz 1775 to 1781, 
Catesby 1771, Browne 1789, Valmont de Bomare 
1768 to 1775 

Opinion 90. Report on sixteen generic names of 
mammals for which suspension of rules was requested. 
None of the sixteen names receives a unanimous vote 
for suspension ; accordingly, the Commission is not 
empowered to suspend the rules for these cases. Six 
names (namely: Cercopithecus, Gazella, Hippo- 
tragus, Lagidium, Nycteris, and Manatus) receive 
two-thirds majority or more for suspension, and are, 
therefore, to be referred for final decision to a special 
committee of three to be appointed by the president 
of the section on nomenclature of the next inter¬ 
national congress. Ten names (namely: Echidna, 
Anthropopithecus, Coelogenys, Chiromys, Dasypus, 
Dicotyles, Galeopithecus, Hapale, Rhytina, and Simia) 
fail to receive a two-thirds majority vote for suspen¬ 
sion, and therefore the law of priority is to be applied, 
in these cases. C. W, Stiles (Secretary). 

International Commission on Zoological 
Nomenclature. 
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The Isomeric Chromic Chloride Hexahydrates. 

The Werner formulation for the dark-green chromic 
chloride hexahydrate, namely, [CrQ 8 (H*0)4]Cl,2H a 0, 
has been criticised recently by Britton ( J. Chew Soc , 
1925, 127, 2128), who offers the alternative view that 
the basic chromium complexes apparently present in 
green solutions are " micellar A m structure and 
virtually constitute a colloidal electrolyte in which 
the cations are composed of chromium hydroxide and 
varying amounts of acid radical, a portion only being 
iomsable This view accounts for tne fact that green 
salts show greater resistance towards alkali than the 
analogous violet modifications 

In an endeavour to confirm the Werner formulation 
for the three chromic chloride hexahydrates, we had 
commenced a series of viscosity determinations on 
aqueous solutions of these salts Three such hydrates 
are known 


Name Colour 

Hexa~aquo chromic chloride Violet 

Monochloro penta-aquo chromic Blue-green 
chloride monohydrate 
Dithloro - tetra - aqua chromic 

chloride dlhydrale , Dark green 


Werner Formula, 



[CrCl,(H,0),]Cl,2H 1 O 


The violet hydrate is unstable in the solid state 
and passes slowly into the dark-green hydrate , the 
latter, which is stable in the solid state, passes into 
the violet form in solution The intermediate hydrate 
is unstable in the presence of moisture , it changes to 
the dark-green form, and measurements on its solu¬ 
tions were not attempted 

The comparative flow method of measurement was 
used, a viscosimeter of the type described by Martin 
(Bull Soc Chtm Belg , 1925, 34, 81) being found to 
give very consistent readings Our measurements are 
summarised in the following table, vhn % o represent¬ 
ing the ratio of the viscosity of the solution to that 
of water at the same temperature 


Temperature 35 0 

Dark-green Chloride 

Violet Chloride 

Wt. of Hydrated Salt 
per 100 gm of Water 


Wt of Hydrated Salt 
per 100 gm of Water 

vhn t o. 

50 m 2 

35-67 

21-50 

16-34 

12-91 

6-35 

3-58 

1 8095 
1*5397 
1*3333 

1 2462 
1-1984 

1 mi 
10635 

62*20 

33*64 

20‘6i 

17*58 

16 27 

11*23 

8-48 

5‘75 

368 

3*3571 

1 9206 

1 4841 

1 3968 
1 * 373 ° 

1 2381 
1*1944 

1 1270 
1*0793 

Temperature 18°. 

52'40 

1 8904 

40*18 

2*1644 

36-36 

1*5616 

26-82 

1-6575 

24-80 

1*3493 

16-81 

1 * 43^5 

22*38 1 

1-2808 

i 3'57 

13356 

17*07 

1*2329 

9‘44 

1*212 J 

*2-79 * 

1-1507 

8*02 

1-1849 

10-04 

1*1166 

5-48 

I-II64 

6'86 

1*0800 

3-46 

1*0753 

4-05 

1*0548 

1-63 

I-0342 


1 Ibis vu a JmhJy prepared solution, 

■ Tbk solution was freshly prepared; the subsequent solutions were 
obtained from it by progressive dilution. 

The figure* in the fourth decimal pUtJo under Ve K|0 w® not 
reliable, the figures for dilutions greater than 3 gm per 100 gm, oi water 
should be accepted with reserve. 
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The dark-green solution changes to violet with 
time ; it follows that, except for those cases in which 
solutions have been freshly prepared, the figures for 
the dark-green chloride are too high In any case, 
for equivalent salt concentrations, the viscosities of 
the violet chloride solutions are much higher than 
those of the corresponding green solutions 

This is in qualitative agreement with the formulae 
assigned to the two salts by Werner Presumably, 
the co-ordinated nucleus affords the greater contribu¬ 
tion to the viscosity of the solution, and one would 
expect solutions containing the larger nucleus to be 
more viscous than those containing the smaller one. 
In other words, one would expect violet solutions to 
show a higher viscosity than the analogous green ones ; 
experiment confirms this. On Britton's view the 
exact opposite should hold, since he considers the 
green solutions to be colloidal in nature Endeavours 
are being made to apply the above results quanti¬ 
tatively 

A paper has recently appeared by Birk and Blitz 
(Z. anorg. Ghent , 1925, 150, 20) in which the molecular 
volumes in petroleum of the chromic chloride hexa¬ 
hydrates are recorded The molecular volumes are 
found to increase with decreasing stability, t e , in the 
order dark-green, violet, and blue-green The molec¬ 
ular volumes of the water in the three salts are given 
as 14*7, 15*2, and 15 7, respectively Presumably, 
therefore, if these figures are correct, the unstable 
blue-green salt should give solutions even more viscous 
than solutions of the violet salt 

An X-ray examination of the salts has been com¬ 
menced with the object, if possible, of elucidating the 
relative positions of the water in the nucleus and the 
water of crystallisation, and so forming an ultimate 
confirmation or negation of the applicability of 
Werner's ideas to these compounds 

J. R Partington 
S. K. Tweedy 
East London College, University of London, 

Mile End Road, London, E r, 

February 4 


On Nocturnal Colour Change in the Pea-crab 
[Pin not Herts veterum ). 

While investigating the moulting stages of pea- 
crabs, a nocturnal colour change—analogous to that 
described by Gamble and Keeble in Hippolyte (Quart 
Joum Micros Set , 1900; Phtl Trans. Roy Soc., B, 
1903, 1903)—was observed by me in what is apparently 
Pinnotheres veterum. Last June I received from the 
Marine Biological Association, Plymouth, an ascidian 
(A mentula) which had been dredged off the Mew- 
stone, and from the branchial chamber of which a 
pea-crab had been found attempting to escape By 
the time it reached me two crabs had escaped, a male 
and a berried female. These are most probably 
P veterum 

P. veterum is the pea-crab which inhabits the Pinna 
of the Mediterranean and is also found m the large 
Pinna of the Salcombe Estuary in Devonshire. It 
has been recorded as well from parts of the Irish coast 
in Pinna and Modiola P veterum , however, is much 
less common than P pisum, the pea-crab which is 
found living within the mussel (Mytllus eduhs), as well 
as in other bivalve molluscs. 

It so happened that the paper lining of the lid of 
the jar in which the ascidian and crabs travelled from 
Plymouth had become sodden and had fallen into the 
water in numerous small pieces. After the contents 
of the jar had been turned into a bowl and allowed 
to rest for a while, it was noticed that the crabs 
had hidden themselves beneath the paper. When 
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uncovered they proceeded to hide themselves again, 
sidling under the fragments, and throwing them on 
to their backs with their legs The female being of 
considerable sue (11 mm in width) had more diffi¬ 
culty m hiding itself and made moTe use of its legs in 
placing pieces of paper on its back. Occasionally it 
was seen holding there fragments of paper, and once 
a tiny empty bivalve shell. The last two or three 
pairs of legs were used in these operations, and not the 
chelipeds, as perhaps one might nave expected The 
dactyli of the legs of this crab are long and curved. 
When in hiding the antennules were withdrawn 

At night the crabs came out of hiding and were very 
active. The female appeared at dusk, the male 
some wlnle, an hour or an hour and a half, later The 
nights being very short in June, the crabs were only 
active for a few hours out of the twenty-four The 
more tardy male never showed itself until 10 30 pm, 
and was hidden again soon after daybreak, about 
5 a.m Summer Time 

If at night the crabs were brought into the light 
they almost immediately made efforts to hide them¬ 
selves Their activity m the dark was accompanied 
in the male by loss of colour In daylight or in a 
lighted room the dorsal surface of the male crab was 
a golden brown, shaded with dark brown, and more 
richly coloured anteriorly than posteriorly This 
coloration was due to the presence of orange and 
dark brown chromatophores, which in this condition 
were so expanded and their pigment so diffuse as to be 
almost invisible with a low power of the microscope. 
In the dark the male became pallid and transparent, 
the food m the stomach and intestine showing black 
and the testes white This loss of colour is due to the 
retraction of the pigment in the chromatophores in¬ 
duced by the onset of darkness When the chromato¬ 
phores were quite contracted some faint yellow diffuse 
pigment was visible towards the centre of the carapace 

The orange pigment appeared to have a quicker 
rate of flow than the dark brown, and contracted to 
a smaller area, it is probable that it is lodged m a 
smaller cell than the dark brown. It appeared as 
irregular patches of reddish brown or deep orange 
pigment near the more dendritic or stellate dark 
brown chromatophores The ventral surface of the 
male crab was pale, with very few chromatophores. 

The female P. veterum had a dirty appearance, but 
seemed to have no definite colour, and after being in 
the dark there was no appreciable change in its 
appearance I was unable to make out chromato¬ 
phores in this female, though I have seen them m 
other adult females which had a definite brown colour. 

It is interesting that the male P. veterum which 
suffered nocturnal loss of colour only came out of 
hiding after it had been really dark some considerable 
time, while the female appeared at dusk. 

During the day the experiment was tried of cover¬ 
ing the crabs’ bowl with something dark. This was 
done several times, and on a few—but not all-occa¬ 
sions the crabs came out of hiding m about forty to 
sixty minutes, the male gradually losing colour during 
this time When the bowl was uncovered and the 
crabs exposed to light, the male took about the same 
time to recover its colour. 

The crabs were kept under observation for about 
forty days. The conditions were unfavourable, for 
they were kept without change of water and without 
the addition of food After about a month the male 
P. veterum failed to react to the stimulus of light, the 
chromatophores remained expanded at night and the 
crabs did not hide themselves during the day. It is 
hoped to continue the observations in the near future. 

D. Atkins. 

The Laboratory, Citadel Hill, Plymouth. 
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Magnetic Storm of February 33 - 25 , 1936. * 

February 1926 was characterised by rather con¬ 
siderable magnetic activity, there being during the 
month only four really quiet days, namely, February 
6-9. The outstanding feature of the month was the 
storm of February 23-25, which, as regards duration, 
was of greater magnitude than that of January 26*27, 
some aspects of which were discussed in Nature by 
Father J. P. Rowland, S.J. It will be noticed that 
the storms were separated by an interval of twentj’’- 
eight days. 

According to the Eskdalemuir records, the first 
movements definitely associated with the February 
storm began shortly after 23 d 14 h From about 
that time until 24 d. 1 h. the geographical north (N) 
and west (W) components of force were mainly in 
excess of the normal quiet-day values (as derived 
from the records on the four days mentioned above), 
and during this interval fluctuations of considerable 
magnitude occurred in N and, to a less extent, in W. 
For several hours after 24 d. l h , N and W were 
definitely in defect of their normal values , the ranges 
of movement were less than in the earlier part of the 
storm, but there was very considerable short-period 
oscillatory movement after about 5 h. From 24 d 9 h 
and 24 d 13 h, W and N respectively were, on the 
whole, above normal until about 19 h Thereafter N 
remained mainly below normal for several hours, 
while W was less than normal until shortly after 
25 d 2 h Irregular disturbance ceased soon after 
noon on February 25 The largest and most rapid 
changes in N and W, and the absolute extreme values 
attained during the storm, occurred during the post - 
meridiem hours of February 24. The times of 
occurrence of the extreme values w^ere : N * maxi¬ 
mum, probably between 16 h. 10 m. and 16 h. 50 m.; 
minimum, 21I1 13 m W. maximum, 16 h, 13 m.; 
minimum, 21 h, 18 m. The corresponding ranges 
were : N, > 5807 , W, 5507 (17-10-® c g.s. unit). 

Vertical (downward) force, V, began to increase 
from 23 d. 1.4 h, and remained considerably above the 
normal undisturbed value during the greater part of 
the ensuing twelve hours. The sequence of changes 
during the first part of this interval were somewhat 
similar to those which occurred in the corresponding 
stages of the storm on January 26 ; m particular may 
be mentioned the broken increase between 16 h and 
18 h, and the two maxima, near 19 h. 30 m and 21 h. 
respectively (the earlier being the greater), on each 
occasion For about ten hours after 24 d. 2 h. V was 
below the normal undisturbed value, the lowest value 
during the first part of the storm being reached at 
24 d. 6 h. 44 m After noon on that day a fairly rapid 
increase set in. Between 14 h. and 16 h. oscillations of 
considerable magnitude were superimposed on the 
general increase The absolute maximum of the 
storm occurred between 16 h. 14 m. and 17 h. 42 m., 
the spot of light passing beyond the limit of the 
photographic paper during this interval. V decreased 
fairly rapidly but irregularly between 19 h. and 2a h., 
and thereafter more gradually to 25 d. 2 h. 40 m., when 
the minimum value was reached. V was below the 
normal undisturbed vajue throughout the interval 
24 d. 22 h. to 25 d, 8 h. The recovery from the minimum 
value was accompanied by pulsations of a few minutes 
period, but these small changes were less strongly 
developed than those during the corresponding stages 
of the J anuary storm. The absolute range in Y in the 
February storm exceeded 5607. 

The ranges in N, W, and V during the interval 
23 d. 14 h. to 24 d. X2 h v i.t. during the earlier part at 
the storm, were 3867, 2257 and 3147, and therefor# 
distinctly less than the ranges in the later part. It 
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wilt be Been that the storm o t February 23-25 reached 
its greatest development during the second part of 
its course and so differed from the January storm, in 
which the extreme values, together with the largest 
and most rapid changes, occurred during the first 
thirteen or fourteen hours. The rapidity of the 
irregular changes during the phase of greatest dis¬ 
turbance was less in the February than in the January 
storm In regard to the absolute ranges in the three 
components in the two storms, exact data are lacking 
in the case of N and V, for the record was 'off the 
sheet' in the neighbourhood of either one or both of 
the extreme values m each case; but it seems 
probable that the ranges m N and V in the February 
storm were not greatly, if at all, inferior to those 111 
the January storm During the latter the range in W 
exceeded that in the February storm by about 1807 
A rather interesting feature is that in all three com¬ 
ponents the minima were higher, i e . less in defect of 
the normal undisturbed value, in the February than 
m the January storm. 

Aurora was not visible from this locality, which was 
enveloped in low cloud throughout the course of the 
storm; but reports of aurora observed elsewhere would 
be of interest. H W L. Absalom 

Eskdalemuir Observatory, 

March 2. 


Asymmetric Nitrogen Atoms in Natural Products. 


Ir has been generally admitted that, although 
optical activity can be developed in compounds con¬ 
taining asymmetric atoms of carbon, nitrogen, phos¬ 
phorus, arsenic, sulphur, selenium, tin, etc., as well 
as in " centre-asymmetric *' compounds in which no 
asymmetric atom can be detected, all naturally- 
occurring compounds owe their optical activity to 
the presence of one or more asymmetric carbon 
atoms. It is, therefore, somewhat of a surprise to 
discover that the salts of nicotine contain an asym¬ 
metric nitrogen atom, in addition to th© ( asymmetric 
carbon atom to which the free base owes its optical 
activity, since it was believed that the former type 
of asymmetric atom was only to be found in laboratory 
products. It is nevertheless clear, from the formula; 
set out below, that the addition of a proton to the 
nitrogen atom of the pyrrolidine ring of the base does 
m fact convert this atom into a quaternary ammonium 
ion, which is linked to four different radicals, and must 
therefore be regarded as asymmetric, whatever opinion 
may be held as to the asymmetry of the tn-substituted 
ammonia from which it is derived. 


H Hfi- 


CH, 


H<f°\ -0v yCH, 

j i y 

CH, 

Niootln* (bAM). 


H 

H 


H H a C-CH a 

</ S fc-c CH, 

i: <!h 

\n/ / X ch, 

NicotinJum *oo. 


These deductions from the structural formula of 
nicotine receive a partial verification in the fact that 
the rotatory power of the salts of nicotine, e.g,, 
Me = 4 -18-85° for the acetate, is of opposite sign to, 
and much smaller than, that of the free base, for 
which Mo® -169°. This anomaly is not observed 
in compounds such as camphorsulphomc acid, where 
the formation of a shit is not accompanied by any 
fundamental change either in the character of the 
asymmetric system or in the optical rotatory power 
of the add : but it if well known in alkaloids such 
as aateotfne. Several cases are also known in which 
the rotatory power of a benzoyl-derivative differs 
widefyfrom that of the free base. . ; 
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Further verification of the view set out above is 
found in the fact that (according to a preliminary 
series of experiments made by Prof B. K. Singh) the 
rotatory dispersion of nicotine acetate is " complex," 
depending on the superposition of at least two 
" simple *' partial rotations, whereas the base itself 
exhibits only a f< simple ” rotatory dispersion (Lowry 
and Singh, Comptes rendus , 1925, 181, 909), thus sug¬ 
gesting that a-new partial rotation has been developed 
on converting the base into its acetate. 

A series of additional experimental testa has been 
arranged, and it is proposed to extend the inquiry to 
other cases m which an asymmetric nitrogen-atom 
may be developed m derivatives of an optically-active 
base. T. M. Lowry. 

Laboratory of Physical Chemistry, 

Cambridge, February 4. 


Abnormalities produced by Amnlodc Pressure, 
and their Relation to Heredity. 


In his review of Haecker's work on pluripotency 
published in Nature of November 28, 1925 (vol 116, 
p, 776), Prof MacBride stated that according to 
researches of Jansen 111 Holland, Former in Germany, 
and Sir Robert Jones in (treat Britain, polydactyly 
and brachydactyly are both due to pressure of the 
amnion on the growing rudiments of the fingers, when 
too little ammo tic fluid is secreted during embryonic 
development. 1 know from my own experiments 
that polydactyly is hereditary, and from the observa¬ 
tions of others that brachydactyly is likewise heredi¬ 
tary Does Prof. MacBride really believe that these 
abnormalities are produced by mechanical pressure of 
the amnion on the embryo and are at once m the follow¬ 
ing generation developed by heredity ? Such a belief 
is contrary to the general trend of all the evidence 
concerning the question of the heredity of somatic 
modifications In the case of lizards it is possible, by 
cutting off the tail and dividing the stump, to obtain 
lizards with two regenerated tails, but I have never 
heard it even suggested that the offspring of lizards so 
treated develop two tails by heredity 

In his letter in Nature of February 13, p 232, 
Prof. MacBndc writes “ we can show in the case of 
Vertebrata that ' mutations * as apparently diverse m 
nature as mental defect and supernumerary fingers 
can be explained as due to varying degrees of abnormal 
ammotic pressure/’ This is a contradiction in terms : 
if the abnormalities mentioned were mutations they 
would not be due to ammotic pressure, and if they 
were due to ammotic pressure they would not be 
mutations 

If the abnormalities to which Prof MacBride refers 
are not hereditary, the matter is of little importance, 
but if he means" that they ore hereditary, like the 
abnormalities usually described under the names 
polydactyly and brachydactyly, it would be interest¬ 
ing to know what is the evidence on which Ins'state¬ 
ments are based. He will probably reply that I can 
read the evidence m the papers of the authors whose 
names he has given. But he has not given references 
to their papers, and, further* he is responsible for his 
own statements implying or suggesting that a heredi¬ 
tary abnormality (for that is the usual meaning of 
mutation) may oe produced m a single individual 
by mechanical pressure in the embryonic stage of 
development. It seems to me that other biologists 
have a right to ask him either to justify or withdraw 
his statements. J. T. Cunningham. 

East London College, * . 

* Wile End Road, 

February r8. 
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On the Polarised Emission of Mercury Lines. 

Experiments are in progress in which the mercury 
spectrum is excited by a directed stream of electrons 
from an oxide coated, filament, arid the polarisation 
of the lines examined. The track of the electron beam 
in a field-free space at a pressure of i/ioooth mm is 
well defined, and little visible light is emitted from 
points not in the path of the electrons Accelerat¬ 
ing voltages of 30-40 volts have mainly been used, 
and the light from the stream is observed at right 
angles to its direction Under these conditions a 
number of p-d combinations are polarised, the plane 
of polarisation being with the maximum electric 
vector parallel to the stream. The plane of polarisa¬ 
tion rotates with the tube and so cannot be governed 
by any stray field 

The following are the lines so far tried, the brackets 
indicating lack of separation 


Polarised 


\ 5791 A TJ | 


I 

{ 


5770 

4347 

44 

39 

3906 

°4 

02 


2 P- 3i>\ 
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2 P-4V\ 
2/>- 4 rf s i 


*P~ 5 d' ? 


3 6 &3 

3655 


( 2 pi- 3 V\ 
l 2 Pi ~ 3^a / 
2 Pi~ 3d, 


Unpolamed 

\ 5461 A.U. 2 p x -25 

4916 2P -35 ? 

4358 2 p . - 2 s 

4108 2P-4S 

4078 2p t ~2S 

4°47 2p 8 -2i 

3650 2 p l - 3 d x 


It is seen that the effects on combinations involving 
the various d and D levels are not completely dis¬ 
entangled, but that the results seem consistent with 
the view that the polarisation occurs in the case of 
combinations of the p or P levels with the D, d 2 , and d. 
levels. 


In the case of the yellow mercury lines 5770 and 
5791, the effects can be investigated visually, using 
* 4 ilter. It has been found that the degree of polarisa¬ 
tion decreases as the speed of the electrons is increased. 
At 20 volts the polarisation is about 20 per cent., but 
falls to less than 3 per cent for an exciting voltage 
of 70 volts Further, the polarisation of the light 
emitted directly from the path of the electrons can 
be distinguished from the smaller degree of polarisa¬ 
tion of the light emitted from points outside the path 
of the stream. This seems to lead definitely to the 
conclusion that the polarisation is caused by the 
directed character of the electron stream. 


The polarisation of the yellow lines is reduced to 
zero by a magnetic fteld of about 20 gauss at right 
angles to the stream and in the direction of observa¬ 
tion, but a similar field parallel to the stream has no 
effect. The same field perpendicular to the stream and 
to the direction of observation reduces the amount of 
polarisation to roughly half’its value. It remains to 
be seen whether balancing out the earth's field will 
bring to light any further effects, 4 
The polarisation of the' D lines of sodium excited 
by a directed stream of electrons has independently 
been investigated by Ro&fel arid Gerthsen (Ann, det 
Pky$. t 77, 273, 1925), liihr nri effect was found ; and 

i ust as this note was *pr#ared, a paper of Ellett, 
'oote, and Mohler (PAysSifli;., 27, 35, 192b) came to 
hand. Using a very lo^^porir pressure and 
exciting voltages only a little greater than the 
corresponding excitation potentials, they studied 
the cases of the sodium D lines, again with a negative 
result, and of the mercury line 2537, in which case they 
found a polarisation of 30 per cent with the maximum 
electric vector perpendicular to the direction Of the 
stream, that is, in a plane at right angles to that in 
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which polarisation has been found in the case of the 
p-4 combinations. As these authors point out, # 
theoretically we should expect a polarisation with the 
maximum electric vector parallel to the stream, as 
is observed in the cases referred to in the present 
note. The decrease of the magnitude of the polarisa¬ 
tion with increasing speed of the exciting electrons 
and the influence of the application of a magnetic 
field are also effects which tnay be interpreted theo¬ 
retically. H. W. B. Skinner. 

Cavendish Laboratory, 

Cambridge, February 8. 

The Leaping Salmon. 

When Dr Starr Jordan says ” All salmon will leap 
over a waterfall where it is possible" (Nature, 
January 16, p 85J he surely refers to salmon in 
countries like America and Norway, where spring fish 
do not occur. In Britain salmon enter fresh water, 
in very many rivers, in every month of the year, and 
those which do so in the cold - water months— 
February, March, January, and April, to mention 
them in the order of coldness—do not leap at falls. 

On arrival at the foot of a fall where there is much 
white water, even when the fall is only a few feet 
high, all farther ascent is stopped until the wintry 
thermal conditions have passed In Scotland, this 
usually about the third week in May. 

Another point to which, perhaps, I might venture 
to direct attention is the title of the illustration of 
the leaping salmon This gives the impression that 
the particular fish shown is leaping a fall 30 feet high. 
This must mean that the falls of this Oregon rivet 
are really a series of cascades, since no salmon can 
leap anything like 30 feet. Provided there is a deep 
pool below the fall, from the bottom of which a fish 
can make a rapid upward swim, a salmon can leap 
about 8 to 9 feet vertical height I have seen a sea- 
trout of apparently only about 2$ lb. do the same. 

W, L. Caldbrwood. 

Edinburgh, March 1. 

Re Paging of Reprints. 

I think every one will agree that one of the worst 
crimes of an author is to give wrong references. Will 
you kindly allow me to point out that a very frequent 
source of such errors arises from the re-paging of 
authors' separate copies ? In my editorial work for 
the Geological Magazine I find many instances, and 
have learnt by experience always to mistrust and 
venfy a reference giving page 1 . It is easy to under¬ 
stand that foreign and colonial writers are specially 
likely to fall into this trap, as often they must rely 
on authors’ reprinfs and have not a complete series 
of the periodical at hand. 

The practice mentioned is very hard on both 
authors and editors? besides adding unnecessarily to 
the cost of reprints. R. H. Rastaix. 

Christ’s College, Cambridge. 

.i 1 1 .. . .. 

On One-Eyed Vision. ;■ 

In continuation of Sir Arthur Schuster’s letter; 
February 28, p. 228, I feel sure that a persoaJooki«g ' 
with one eye, when time enough & attested for 
attention, substitutes for the doubleness of appearance 
utilised by two eyes a flight unconscious waggle of 
the head, and thereby secures the needed parallax. . 

Also 1 recall that ohee, gtyncing oval back premises 
in London with one eye, I caught a glimpse of « oat 
walking on a neat wafi wt4ch looked surprisingly like ' 
a tiger on a far wall. Oliver LodOS.. : ' 

• Italy, February 19. . ' • 1 J', \V,‘ 
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Peregrine Phillips, the Inventor of the Contact Process for Sulphuric Acid. 

By Sir Ernest Cook, D.Sc. 


I T is unfortunately the usual fate of the inventor of 
a novel process of chemical manufacture to find 
that his monetary reward is little or nothing and that 
oven his name soon ceases to be associated with the 
process. But probably in few instances is there so 
little known about the author of an important new 
method as in the case of Peregrine Phillips, the inventor 
of the * Contact Process ’ for the manufacture of 
sulphuric acid. Possibly this is partly due to the long 
period that elapsed between the publication of the 
patent and the successful working of the process ; and 
yet the broad details as practised to-day were described 
with fair accuracy in the application for protection 
originally asked for 

There can be little doubt that this method of 
manufacturing the acid is growing in importance every 
day—spacious and well-appointed works, erected at 
considerable cost, are either already started or soon 
will be, in Great Britain and other countries. The 
chamber method, which has served for so long a 
period, is gradually being superseded and will probably 
cease to exist as a commercial proposition in a few 
years’ time 

This development has naturally directed attention 
to the personality of the original patentee. Who was 
he ? Where did he live ? What else did he do in 
the way of scientific discovery ? In these respects we 
are figuratively up against a blank wall. Practically 
all that is known about him is contained in the specifica¬ 
tion of his patent; this states that . . Peregrine 
Phillips, Junior, of Bristol, Vinegar Maker, send 
greeting.” 

The patent was applied for in 1831 and duly granted 
It cannot be said that these particulars afford an 
extensive history of one who has given to the world 
the means of making an important advance in useful 
practical knowledge. This is regrettable, and m order 
to see if other details could be discovered I have made 
a search of such local records as could be consulted. 
The result, whilst not telling us much about the 
scientific career of the author, throws some light upon 
his business activity. Collecting the facts, the story 
is as follows. 

Since the middle of the seventeenth century there 
have been several families of the name of Phillips 
amongst the inhabitants of Bristol, but no repre¬ 
sentative combining with that surname the Christian 
name of Peregrine appears until 1803. In that year 
a Peregrine Phillips opened a tailor’s shop in Milk 
Street m that city. Here he continued to reside and 
work at his trade until 1831. I think we may consider 
that the business was fairly successful, because we 
find that m 1824 he was able to join one John Thorne 
in starting a business for the manufacture of vinegar 
at what paust have been fairly large works at that 
time, at 48 Thomas Street, At the present time 
4$ Thomas Street is a part of the premises of a large 
hauliers' business, the buildings being of modem date. 
In 1824 the district was partly residential, with fairly 
«®e house* with several courtyards. Messrs. Phillips, 
Tmmk and Co. adapted this house to their require- 
^ suitable apparatus. 
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Apparently this was done very successfully, because 
I find that vinegar-making was carried on here until 
1865—a period of more than forty years. This venture 
also enabled him to find an opening for his son Peregrine, 
junior, who became the inventor of the sulphuric acid 
process I think it may be taken as certain that 
Peregrine Phillips, jun., was bom in Milk Street, 
Bristol, and was the son of the tailor, but I have quite 
failed to find any record amongst the local church 
registers (the only ones kept in those days), or the 
newspaper announcements in existence at the time, of 
the actual date of his birth. The similarity of name, 
and the association in business, leave little doubt of 
the relationship of father and son. 

Whether the son took a hand in his father’s business 
is doubtful, but judging by the wording and scope of 
the patent, I think we may conclude that he was 
well educated and possessed a considerable amount 
of sound scientific knowledge. 

Nothing further is recorded about the firm until 
July 1831, when there appeared in the issue of Felix 
Farleys Journal for July n, 1831, the following notice : 

Notice is hereby given that the Partnership between 
the undersigned Peregrine Phillips, the elder, 
John Thorne, and Peregrine Phillips, the younger, 
of the City of Bristol, vinegar makers, was dissolved 
by mutual consent on the 13th day of June last, so 
far as respects the said Peregrine Phillips, the 
younger 

Peregrine Phillips, Senior. 

John Thorne, 

Peregrine Phillips, Junior 

Witness —Andrew I.ivett, Solicitor. 

The above business will in future be carried on 
under the firm of Phillips and Thorne by whom all 
the affairs of the above partnership will be settled. 

This notice tells its own story From it we can 
conclude that the business was not sufficiently pros¬ 
perous to satisfy the ambitions of the three partners. 
But whether the dissolution of partnership was brought 
about by the dissatisfaction of the younger man with 
his prospects, or by the dissatisfaction of the older 
men with the attention to the business given by 
Peregrine, junior, we can Only conjecture. In all 
probability both these considerations came into the 
problem. 

The important patent which has given Peregrine 
Phillips, jun, a very high place amongst the com¬ 
paratively short list of those inventors who have 
introduced a really new process of manufacture of an 
article of primary importance in all kinds of industries, 
was applied for in the early days of the year 183!. 
The licence was granted on March 21, the “ particular 
description of the nature ” of the invention made known 
on July 15, and the patent inrolled on September 14. 

The patent is numbered 6096, A4>. 1831, and consists 
of two parts, in the first of which the inventor describes 
the plan he proposes for causing the combination of 
“ sulphurous acid gas with the oxygen of the atmo* 
sphere ” by making these gases pass through hot 
tubes containing finely divided platinum and other 
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substances. In the second part he describes how he 
will obtain a more perfect condensation of the sulphuric 
acid when it is made The whole document, obviously 
drawn up with the aid of those learned m the law, 
makes very interesting reading, and I venture to copy 
it in its entirety : 

ad 1831. Patent No 6096. 

Manufacture of Sulphuric Acid, 

Phillips’ Specification: 

To ALL TO WHOM THESE PRESENTS SHALL COME, I, 
Peregrine Phillips, Junior, of Bristol, Vinegar 
Maker, send greeting 

Whereas His present most Excellent Majesty King 
William the Fourth, by His Letters Patent under the 
Great Seal of Great Britain, bearing date at West¬ 
minster, the Twenty-first day of March, m the first 
year of His reign, did, for Himself, His heirs and 
successors, give and grant unto me, the said Peregrine 
Phillips, His special licence, sole privilege and 
authority, that I, the said Peregrine Phillips, my 
eXors, adfhors, or assigns, or such others as I, the 
said Peregrine Phillips, my exors, adifiors, or assigns, 
should at any time agree with, and no others, from 
time to time and at all times during the term of 
years therein mentioned, should and lawfully might 
make, use, exercise, and vend, within England, Wales 
and the Town of Berwick-upon-Tweed, my Invention 
of " Certain Improvements in Manufacturing 
Sulphuric Acid commonly called Oil of Vitriol"; 
in which said Letters Patent is contained a proviso 
that I, the said Peregrine Phillips, shall cause a 
particular description of the nature of my said 
Invention, and in what manner the same is to be 
performed, to be mrolled in H19 said Majesty's High 
Court of Chancery withm six calendar months next 
and immediately after the date of the said in part 
recited Letters Patent, as m and by the same, 
reference being hereunto had, will more fully and at 
large appear 

Now know ye, that m compliance with the said 
proviso, I, the said Peregrine Phillips, umior, do 
hereby declare that the nature of my said improve¬ 
ments are herein set forth and explained , but for 
the better understanding of the subject I shall first 
describe the present mode of manufacturing sulphuric 
acid, next, the improvement 1 propose to effect, and 
then the means by which those improvements are 
effected * 

Sulphuric acid or oit of vitriol is generally manu¬ 
factured at present by the combustion of sulphur or 
brimstone and saltpetre, either mixed together and 
placed in large leaded chambers or separately m 
ovens connected with these chambers, into which 
chambers more or less of atmospheric air is admitted, 
The sulphur at first is converted by the combustion 
into sulphurous acid ga 9 , and then by the agency of 
nitrous gas united with oxygen from the atmospheric 
air in the chamber or from that liberated from the 
saltpetre, and is thus converted gradually into 
sulphuric acid, and is afterwards absorbed bv the 
water which covers the bottom of the chamber. 

The first improvement, then, which I propose to 
effect is, an instantaneous union of the sulphurous 
acid gas with the oxygen of the atmosphere, and thereby 
save the constant expense of saltpetre, and also the 
great outlay of capital in the chambers where any 

E at quantity of sulphuric acid can be manufactured 
the gradual conversion of the sulphurous acid into 
r sulphuric acid. 

The second improvement I propose to effect is, to 
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effect a more perfect condensatfitn of sulphuric acid 
when made by an improved mode, of absorbing the * 
same. The first improvement then, namely, the 
instantaneous union of sulphurous acid with the 
oxygen of the atmosphere, I effect by drawing them 
in proper proportions by the action of an air pump 
or other mechanical means through an ignited tube 
or tubes of platma, porcelain, or any other material 
not acted on when heated by the sulphurous acid 
gas. In the said tubes or tube I place fine platina 
wire or platina in any finely-divided state, and I heat 
them to a strong yellow heat, and by preference in 
the chamber of a reverberatory furnace; and I do 
affirm that sulphurous gas being made to pass with 
a sufficient supply of atmospheric air through tubes 
as described, properly heated and managed, will be 
instantly converted into sulphuric acid gas, which 
will be rapidly absorbed as soon as it comes m contact 
with water The sulphurous acid gas l cause to be 
generated by the combustion of sulphur or pyrites, 
or any other metallic sulphuret, in a close oven, having 
one or more apertures for the admission of atmospheric 
air, and another aperture leading to or communicating 
with the aforesaid tubes The relative proportions of 
sulphurous gas and atmospheric air are regulated by 
the size and working of the air pump, which must 
pump out at least eighty-five cubic feet of air for every 
pound avoirdupois of sulphur consumed 

My second improvement, namely, a more perfect 
condensation of the sulphuric acid when made, I 
effect thus :—1 cause a chamber or chambers to be 
erected, of any size and materials that may be thought 
convenient, hut by preference of siliciou 9 stone in a 
circular form, and about eight feet in diameter and 
thirty feet high This I cause to be lined nearly or 
throughout with lead, to be filled nearly to the top 
with sihcious pebbles, or any substance presenting 
an extensive surface, and not acted upon by the 
sulphuric acid Upon the pebbles or other substances 
I place a sheet of lead, pierced with small holes, for 
the better distribution of the liquor to be hereafter 
mentioned, * The chamber is to be domed over, and 
rendered air-tight on the outside, except by an opening 
on the top, through which a quantity of water or 
dilute acid is let in upon the pebbles to the height of 
about fourteen inches A lead pump is fixed by the 
side of this chamber, drawing the liquor from its 
bottom, and emptying its contents into a lead funnel 
placed m and over the aforesaid opening in the top 
of the dome, and which said pump Is kept constantly 
worked by a steam engine or any other power that 
may be preferred The pipe pf the funnel must be 
of such a sue as always to keep some liquor in the 
funnel, and never to allow any air to pass down that 
way into the chamber ; and the pump must throw a 
sufficient quantity of liquor to keep alt or the greater 
part of the pebbles moistened. A pipe leading from 
the ignited tube or tubes, after passing through some 
water for the purpose of cooling it, terminates in 
this chamber just above the top of the liquor, while 
another pipe going off from the top of the chamber 
leads to the air pump, so that all the air charged with 
sulphuric acid has to pass through the bed of moistened 

S ebbles, which have a constant supply of water or 
liute acid continually passing down them. When t 
the hquor is considered sufficiently charged, or wh^n 1 
it will not absorb the sulphuric acid gas, which may 
be known by examining, ‘the air discharged from 
the air pump is to be drawn off by a pipe and cfldk 
in the bottom of the chamber, add treated in the, - 
usual wav. 

Note, 1 do not claim a right to any mode by which 
sulphur or sulphuret* may be converted directly 
sulphuric acid by tike action of heat or otherwise* $ 

1 S ' , ' ; 
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SOCb method ever has been or ever shall be discovered; 
but I claim an exclusive right to any plan by which 
sulphurous gas and atmospheric air, either alone or 
mixed with any other gas or gases, shall be either 
forced or drawn by an air pump or anyother mechanical 
means through an ignited tube or tubes, 

I also claim the exclusive right to the use of platina 
in any finely-divided state, for the purpose of assisting 
the action of heat in combining sulphurous gas with 
oxygen in the manufacture of sulphuric acid 

I likewise claim an exclusive right to every mode by 
which chambers used in the manufacture of sulphuric 
acid can be charged with silicious pebbles or other 
substances for the purpose of exposing extensive 
surfaces, and which surfaces can be either constantly 
or occasionally moistened by the liquor pumped or 
drawn from below them, 

In witness whereof, I, the said Peregrine 
Phillips, have hereunto set my hand and seal, 
this Fifteenth day of July, in the year of our Lord 
One thousand eight hundred and thirty-one. 

Peregrine (LS.) Phillips, Junr 

Signed, sealed and delivered m the presence of 

James Ltvett, Solr , Bristol 
Richd Howell, His Clerk 

And be n remembered that on the Fifteenth day 
of July, in the year of our Lord, 1831, the aforesaid 
Peregrine Phillips came before our said Lord the King 
m His Chancery, and acknowledged the Specification 
aforesaid, and all and every thing therein contained 
and specified, m form above written And also the 
Specification aforesaid was stamped according to the 
tenor of the Statute made for that purpose 

Inrolled the Fourteenth day of September, in the 
year of our Lord One thousand eight hundred and 
thirty-one 

When we remember the time, and the absence of 
institutions for acquiring scientific knowledge, 1 think 
we may conclude that the author of the process had 
acquired a considerable amount ol accurate information 
which he was able to apply to practical use Moreover, 
this invention was no lucky or momentary inspiration. 
The knowledge displayed could only have been acquired 
by steady and continuous work. 

Peregrine Phillips, jun., was a young man who had 
made good use of his youth in acquiring valuable 
knowledge. It is noteworthy that although nearly 
a hundred years have elapsed since this young Bristolian 
made his experiments and gradually improved his 
apparatus, yet the essential details are the same to-day 
a$ they were when first made known. 

The necessary protection having been obtained by 
the grant of the patent, the next point to inquire about 
is as to the author's success in working the process. 
But here my records absolutely fail me. Both 
directories and newspapers give no information. We 
may therefore conclude that no works for making 
sulphuric acid by this process were established in 
Bristol, Moreover, the name of Peregrine Phillips, 
jun., disappears from every local record after 1831, 
and his late private residence is occupied by another. 
Jn aU probability this means that directly after the 
* dissolution of partnership in June, he left Bristol to 
seek his fortune elsewhere. 

Possibly in that elsewhere he tried to work his 
invention, but probably without commercial success. 
< This is to be wondered at when we remember the large 
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amount of plant employed in modem works using the 
method. 

In these works engineering skill and chemical 
knowledge, which were not even thought of in 1831, are 
made to assist, and the combined results are highly 
satisfactory. But the poor inventor had none of these 
things, and his reward was probably nil. It was not 
until nearly fifty years after that the Badische Amlin 
und Soda Fabrik successfully worked the process on the 
large scale in Germany 

The youngest partner having left the vinegar 
business, its subsequent history is soon told. In the 
notice of dissolution quoted above it is stated that 
the business will in future be carried on under the 
name of Phillips and Thorne. But it did not last 
long In 1831 the elder Phillips gave up his business 
of tailor and went to live at the vinegar works in 
Thomas Street. But m 1832 the works were abandoned. 
No notice of any bankruptcy can be traced, so we 
may conclude that trade had gradually declined so 
much that it was not worth while carrying on any 
longer 

In the Bristol Journal for October 5, 1832, appears 
the notice of a sale by auction on the premises, 48 
Thomas Street, of the “ entire vinegar plant, stock in 
trade, complete apparatus, &c &c./’ of the “ late 
firm of Phillips and Thorne, they having dissolved 
partnership ” Full details are given, and it is obvious 
that the works were fairly extensive and well equipped. 

Immediately after this the father seems to have 
left Bristol, for no other record later than the date 
of this sale can be found. The name of Peregrine 
Phillips, either senior or junior, entirely disappears 
from Bristol records. Parish registers, as well as the 
official records, have been searched, but no notice of 
the deaths of either of our worthies can be discovered. 
Undoubtedly they left Bristol finally in 1832. 

The discovery of Peregnne Phillips, jun., was un¬ 
doubtedly of first-rate importance, and the young man 
must have been of far more than ordinary intelligence ; 
yet it is quite easy, if not probable, that the history 
recorded above reveals a note of tragedy. As thus : 
Peregrine the elder was probably an industrious and 
prosperous tradesman, and was making a good income. 
He was blest with a clever son whose future was dear 
to him. Money was freely spent on his son’s education, 
and when he became of age the savings of his father 
were used to start him in a business of far greater 
possibilities than that in which his father had done so 
well. So great was the father’s confidence m his son’s 
ability that he left the conduct of the business to him 
and his partner whilst he himself continued to work 
at his trade in Milk Street. But the genius of the son 
was not suited to the humdrum of business details. 
He was experimenting on bigger things than vinegar 
making, and as a result of his work he introduced the 
process which has benefited succeeding generations 
but not himself. The result was inevitable. The 
business did not pay and a rupture ensued. The son 
left, and the old father, in order to save his money 
which he had invested in the business, $ave up his 
tailoring to try to save his capital; but without much 
success. Possibly the old^num* having lost most of 
his money, left the city when he had held an honourable 
position for so many years. 
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Seasonal Sunshine in Great Britain. 

By Chas. Hasping. 


N EVER before has the good effect of sunshine on 
health been so fully recognised as it is now; 
the great benefit derived from sunshine by individuals 
of all ages, whether strong and robust, or weak and 
delicate, is being brought home to us in many ways. 
The records 0$ sunshine by Campbell-Stokes’ self¬ 
registering i rfttrttmente are very sa&fectory so far as 
registration is Ctfhcemed, but compared with other 
meteorological elements such as pressure, temperature, 
and rainfall, they &e of more recent date. Sunshine 
records were practically commenced in about 1881, but 
by ordinary observers they have been somewhat 
tardily used. 

The “ Book of Normals ” published by the Meteoro¬ 
logical Office, giving monthly normals for stations for 
the 35 years from t88r to *§*5, supplies the principal 
facts for comparisons hem IttHl e . These on examina¬ 
tion are found to contain compiaNfl frv e fry lew complete 
records for the 35 years ; the majority df 
are for shorter periods and are worked up to the 
35-year period by comparison with adjacent stations. 
For the most part, only those stations are taken which 
have observations of sunshine for the complete penod, 
so that the comparisons are more trustworthy than 
they would otherwise be 

Dealing first with the annual results, and comparing 
the records for the year in different parts of Great 
Britain, it is found that in Scotland there are five 
stations which yield an average annual duration of 
sunshine amounting to 3*41 hours a day; the most is 
3-80 hours a day at Aberdeen; the least, 2-97 hours a 
day at Glasgow. In the south of England, taking 
Southampton, Falmouth, and Plymouth, the average 
annual duration is 4-65 hours a day, ranging from 
4*56 hours at Plymouth to 4-82 hours at Falmouth. 
The excess in the south of England over Scotland 
amounts, on the average, to 1*24 hours a day for the 
year. 

Comparing eastern and western districts, the stations 
in the eastern districts of England give an annual 
duration of 4-19 hours a day, while the western stations 
give 4*17 hours a day. * 

The central or Midland counties give an annual 
average duration of 3*90 hours a day—two of the 
three stations taken are Oxford and Cirencester, which 
give 4*13 hours a day, the agreement for the year and 
for the several seasons being remarkably similar. 

Dealing with quarterly results of sunshine, dividing 
the year as generally recognised in meteorology, 
the winter quarter being represented by December, 

J anuary, and February, and the summer quarter by 
une, July, and August. In the north of Scotland, as 
shown by the Orkneys and the Hebrides, there is little 
difference between the spring and summer, sunshine; 
indeed, in the Orkneys the duration of sunshine is 
rather greater in the spring, the relative amounts being 
4-60 hours a day in spring and 4*54 hours a day in the 
summer. For Scotland as a whole the average daily, 
sunshine for the four quarters, starting with winter, .is 
1*34, 4-64, 5-02, and, ?*6o hours; for 1 the south of 
England the corresponding seasonal values are 
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hours a day, 578, 6*94, and 378 hours. T^he greatest > 
gain for any season in the south of England is 1 *93 hours 
a day in the summer season, and the least gain is 074 
hours a day in the winter. 

In the east of England the seasonal daily values are « 
1-85 hours in the winter, and in the following seasons 
5*23, 6*26, and 3*40 hours; in the western district of 
England the corresponding values are i«68 hours a day 
in the winter, followed in the other seasons by 5-46* 
6*26, and 3*35 hours The average daily duration of 
sunshine Ls thus less in the winter and autumn in the 
western district, including St. Ann’s Head and Douglas 
in the Isle of Man, than in the eastern, absolutely the 
same in summer in both districts, but more in the 
western district in the spring. 

In the central or Midland counties the seasonal 
sunshine records give for the winter 1*68 hours a day, 
and for the following seasons 4*88, 5-87, and 3*13 hours; 
these are less than for the east of England in all seasons, 
tend are less than in the western districts except for the 
winter/when the two districts are in absolute agree¬ 
ment. 

A later “ Book of Normals ” published by the 
Meteorological 0 ffke gives the weekly, monthly, 
quarterly, and seasonal normals for districts for periods 
ending with 1915. In all seasons the least sunshine 
occurs in the north of Scotland and the most in the 
English Channel. Comparing south-east England with 
south-west England and South Wales, the average 
sunshine for the year in south-east England is 4.49 
hours a day, and in south-west England and south 
Wales, including the so-called Cornish Riviera, it is 
4-28 hours. 4 In the winter, south-east England has 
an average daily sunshine of 1*92 hours, and in south¬ 
west England and south Wales the value is 1*91 hours 
a day; in spring the hours of sunshine for the two 
districts are respectively 5*50 and 5-36; in summer 
6-88 and 6 41, and in autumn 346 and 3*31 hours. In 
each season, therefore* the value for the eastern district 
is above that of the western. 

The amounts of sunshine vary considerably in 
different years and in different seasons. - A record of 
40 years’ sunshine at Oxford, from 1881-1920, shows 
that the highest total in any year is 1810 hours in 1899, 
and the least, 1158 hours in 1888. In the winter 
months the amounts range from 106 hours in February 
1899 to 5 hours in December 1890; in spring from 
294 hours in May 1909 to 6* hours in March 1916 ; m 
summer from 310 hours in July 1911 to 99 hours in 
July 1913; in autumn from 293 hours in September 
1911 to 30 hours in November 1888. 

For the corresponding, 40 years at Greenwich Obser¬ 
vatory the maximum hours of sunshine in any year is 
177S in 1921, and the least in any year is 1069 hours in 
1888. The year 193X had sunshine for 1761 hours* 
but this is after the 40 - year period. In the year* 
1892-96 the records atGreenwich are doubtful, owing* 1 
to the development of cloudiness in the glass sphere of 
the sunshine recorder, the giass hairing deteriorated; 
this suggests the need of gi*at;carfe«t other stations*! 
home and abroad. Intbe winter months tfalb amount! . 
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range from to 6 hours in February 1914 to 2 hours in 
December 1890; in spring from 326 hours in May 
1909 to 46 hours in March 1888; in summer from 
335 hours in July 1911 to 95 hours in August-1913 ; in 
autumn from 234 hours in September 1911 to 23 hours 
in November 1912. 

In the abnormal summer of 1911, in the 18 weeks 
from the commencement of June to the end of Sep¬ 
tember, there were 15 weeks with an excess of sunshine 
in England E., Midland Counties, England S.E., and 
England S«W.; 14 weeks in England N.E. and N.W ; 
13 weeks in Scotland W. and in the English Channel 
July was exceptionally bright; in the south of England 
the excess of sunshine was very great, averaging about 
5 hours a day more than usual at some stations. 
Eastbourne and Hastings had 160 per cent, of the 
average; Greenwich and Kew Observatory, 161 ; 
Brighton, 163, Plymouth, 169; Torquay, 172; and 
Tunbridge Wells, 180 per cent. At Greenwich the 
duration was 335 hours, which is no hours more than 
the average ; this was the brightest July since the 
commencement of sunshine records. The duration of 
bright sunshine at Greenwich for the four months June 
to September was 1053 hours, a higher total than in any 
previous year on record. In 1911 the duration of sun¬ 
shine at Greenwich was 1778 hours ; at Westminster, 
1592 hours ; and at Bunhill Row, in the heart of the 
City, 1444 hours, showing clearly the loss of sunshine 
in the metropolis; the loss is usually proportionately 
greater in the winter than in the summer. The 
duration of sunshine at Greenwich for the summer 
season June to August in 1911 was 819 hours, and the 
mean temperature for the three months was 66°*i, 
about 5 0 in excess of the normal. 

The following shows the difference between a good 
and bad season for sunshine : The year 1903 was about 
the wettest year on record, certainly the wettest at 
Greenwich Observatory for the last hundred years. 
The summer rainfall at Greenwich, June to August, 
was i6*i6 inches, and the duration of bright sunshine 
560 hours; whereas in 1911 the duration of bright 
sunshine was 819 hours. Last year, 1925, was a dull 
and comparatively sunless summer; the total duration 
of sunshine in the three summer months was 587 hours, 
and the total rainfall was 6-10 inches The year 1924 
also had a dull summer; the total sunshine at Green¬ 
wich was 589 hours, and the rainfall was 8 49 inches. 


These summers were remarkably dull in comparison 
with 19x1 and 1921. 

However desirable it may seem to decide which part 
of England enjoys the longest duration of sunshine, it is 
not easy to determine the most sunny region, although 
the following results seem to give a preference to 
south-east England. The published records of ^he 
Meteorological Office available for 35 years, which 
enable a trustworthy comparison to be made, give 
results for fewer stations than seem desirable, and in 
years to come, as the periods increase, results will 
become more satisfactory. 

The highest average annual duration of sunshine at 
any station for the period of 35 years, 1881 to 1915, fs 
4 92 .hours a day at St Leonards, in England S.E.; and 
the station with the next highest average annual 
duration is Falmouth, in the Cornish Riviera, with 
4’82 hours a day. The seasonal values for the two 
stations are: St. Leonards in the winter 2-25 hours 
a day, and in the following seasons 601, 7*34, and 
403 hours; at Falmouth in the winter 2*21 hours 
a day, and in the following seasons 6 01, 7-15, and 
3-90 hours; St. Leonards having most sunshine at 
all seasons except in the spring, when the duration 
of bright sunshine is the same in both places. 

Records for less than 35 years given m the Meteoro¬ 
logical Office normals show that, after weighting with 
other stations near, Felixstowe in England E., with 
11 years’ observations, ranks highest for the year, 
with 5*04 hours a day, and with a summer average 
of 7-84 hours a day. Worthing, with 17 years’ ob¬ 
servations, has an annual average of 4*98 hours a day 
and a summer average of 7 -42 hours a day Eastbourne, 
with observations for 30 years, has an average annual 
duration of 4-88 hours a day and a summer average of 
7 37 hours All of these have a higher daily average 
sunshine than the Cornish Riviera. 

A rough summary of sunshine observations such as 
that here given is far from satisfactory, and is drawn 
up for the most part on published data readily to hand. 
Without doubt there are many considerations of greater 
importance to the Meteorological Office and to the 
general public, but since there has been a great accumu¬ 
lation of sunshine observations over Great Britain in 
recent years, an official discussion bringing the normals 
up-to-date would be of considerable scientific interest 
and would, without doubt, be heartily welcomed. 


News and Views. 


General approval from scientific men and natural¬ 
ists the world over will be extended to the Society 
for the Preservation of the Fauna of the Empire in 
its active propaganda against the indiscriminate and 
wholesale destruction of wild game as a means for the 
extermination of tsetse flies, and, therefore, of the 
diseases, both of human beings and stock, which they 
are the means of transmitting. Certain proposals to 
throw Open game reserves in Zulutand led to a 
deputation from the Society, headed by Dr. P. 
Chalmers Mitchell, to the High Commissioner for the 
Union of South Africa, to protest against this measure, 
•*14 a report of its proceedings, together with a 
on the anbject, printed in the December 

$» 4 t; wt* 1x7] 


number of the Society’s journal, will be read with 
great interest and sympathy. The Society urges that 
the indiscriminate slaughter of big game does not 
necessarily lead to the extermination of the tsetse 
flies, but may have the result of leading the flies to 
seek other and smaller hosts, still more difficult to 
control, or failing a suitable wild host, to attack man 
himself. The danger to the human population would, 
therefore, be increased rather than decreased, and, in 
the Mwanza district of the Tanganyika Territory, 
where wholesale game destruction due to military 
operations was followed by a serious epidemic of 
sleeping sickness, there would appear to be evidence 
in Support of this view. The Society urges strongly 
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a more scientific approach to the solution of the* 
problem by detailed studies of each separate species 
of fly and host, and a painstaking survey of local 
conditions before any measures are adopted. It 
points to the success which has been achieved in 
Tanganyika Territory by systematic attack on the 
important bush elements by the native population 
and by organised late grass-burning as measures for 
controlling the breeding-places of the flies, and pleads 
for further trial of such methods in Zululand It 
agrees that discriminate control of wild game would 
probably help m the Anal solution of the problem 

Mr Samuel Augustine Courtauld has given 
30,000/ to the Middlesex Hospital Medical School, 
London, to found an Institute of Biochemistry The 
new building will be m the precincts of the Hospital, 
and will probably consist of seven storeys, the upper 
five of which will be devoted to all branches of 
biochemistry The Hospital has endeavoured to de¬ 
velop the study of this subject during the past years, 
with the result that the size of the work has outgrown 
the existing accommodation At the present time 
chemical physiology, chemical pathology, and the 
chemical routine work for the Hospital patients, 
together with the more purely chemical investigations 
of natural products, are dealt with in the same 
department Tins has necessitated the acquiring of 
a series of scattered laboratories and of occupying 
rooms in the Bland-Sutton Institute of Pathology 

Mr. Courtaulp's gift will enable the Middlesex 
Hospital to constitute a compact department of much 
greater size, in which all the above-mentioned branches 
of study can be pursued Workers in the new in¬ 
stitute, however, will still retain the privilege of close 
co-operation with the Bland-Sutton Institute of 
Pathology, and with the clinical staff of the Hospital, 
and thus the new institute will be in rather a unique 
position The constant passage of routine work 
through such a department will focus the attention 
upon the clinical and therapeutic aspect of bio¬ 
chemistry. Although the plans of the new depart¬ 
ment, which will be called the S. A. Courtauld In¬ 
stitute of Biochemistry, have not yet been definitely 
decided upon, it is proposed to make ample provision 
for the teaching of both chemical physiology and 
chemical pathology A large laboratory for the more 
organic chemical side of the work will be included, 
together with accommodation for the pharmaco¬ 
logical testing of chemo-therapeutic substances Mr. 
Courtauld's very generous gift will enable the 
Hospital to continue its support of this very valuable 
line of teaching and research. 

A recent announcement made in the Legislative 
Assembly at Delhi by Mr. J. W, Bhore, the Secretary 
of the Department of Education, Health and Lands, 
is of considerable interest since it bnngs to an end 
a period of uncertainty as to the future position both 
of research and education in forestry in India, It 
will be remembered that the Forest Research In¬ 
stitute at Debra Dun was inaugurated in 1906, the 
Forest School being given the status of a College. A 
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two-year course for the traix&ng of the Provincial 
Service was afterwards instituted, the courses pre¬ 
viously given being for the subordinate staff only. In 
1914 the Research Institute building was opened. 
The War made considerable demands upon the 
Institute, and the research work carried out there, 
especially m utilisation, was of material importance 
to the country By 1919 it was apparent that the 
research work had already outgrown the block of 
buildings erected m 1914. The value of this work 
was fully appreciated by the Government of India, 
and a scheme was drawn up for the erection of a new 
Research Institute on a far larger scale, land being 
acquired for the purpose A check was given to the 
development of the new scheme owing to the re¬ 
commendations of the Inchcape Retrenchment Com¬ 
mittee The Institute was placed on a block grant 
for three years. Mr Bhore now announces that the 
Government of India has sanctioned the whole grant 
for the new buildings He also states that the 
training of the Indian probationers for the Im¬ 
perial Forest Service will in future be undertaken 
at Dehra Dun, a two-year diploma course will be 
given there, the old Research Institute building of 
1914 being converted for this purpose. It is perhaps 
a little sanguine to hope that the training at Dehra 
will be as good as that grven at the universities of 
Great Britain, but the experiment will be watched 
with interest 

Sir Frederick Gowland Hopkins presided on 
March 13 over a dinner of the Biochemical Society 
held at the Grosvenor Hotel, London, to celebrate 
the hundredth meeting of the Society In proposing 
" The Society ” he traced the change of opinion con¬ 
cerning bio-chemistry, which has taken place since 
he went to Cambridge thirty years ago, and was 
informed that bio-chemistry was not biology and 
certainly not chemistry. After paying a tribute to 
Mr. J A. Gardner and Prof R H. A Pliramef in 
inaugurating the Society, he directed attention to 
its constantly accelerating progress, remarking that 
only one plateau has appeared m the curve of member¬ 
ship, and that was during the years 1914-18. Bio¬ 
chemists, he said, are highly privileged persons, 
because many of them ate brought into close contact 
with agriculture and other vitally important in¬ 
dustries. They need, however, encyclopedic know¬ 
ledge, because they never know from what source 
they may derive information of vital importance. 
Describing the genesis of the Society, Mr. Gardner 
explained his indignation one morning in 1911 on 
learning in the daily press that an Austrian was to 
be sent over to England to teach British workers 
how to apply chemistry to living tissues. In response 
to post-cards sent out by Prof. Plimmer and himself/ 
thirty-two bio-chemists attended a meeting and the 
Society was founded. Prof. Harden spoke of, the 
keenness of members; in the Chemical Society, he 
said, there is One paper to every ten members, hot! 
in the Biochemical Society there is one piper to tipcf 
three members. Prof. E. H. Starling proposed the 
health of Sir Fredtarfcfc Hopkins, Characterising 
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him asthe leader oi the school of British bio-chemistry, 
he tfaid that he differs from most workers in being a 
natural historian as well as a trained chemist, In 
his work there is no such thing as an unconsidered 
trifle He referred also to the bearing that his 
appreciation of colour has had on his researches. 

The Bureau of Chemical Abstracts, which now 
issues the British Chemical Abstracts for the Chemical 
Society and the Society of Chemical Industry, is 
endeavouring to secure uniformity m the method of 
referring to original papers. It issues to its ab¬ 
stractors a pamphlet of instructions as to what 
information the abstracts should contain, the use of 
the terminations ous and ic f the distinction between 
hydroxides and hydrates, and the restriction of ol to 
alcohols, the other ols to become oles A list of 
recognised abbreviations and symbols is also given 
Of the great need of more uniformity in the nomen¬ 
clature and notation of chemistry there can be no 
doubt, and in these matters the views of the Bureau 
will have great weight, but on questions common to 
all sciences the views of other bodies publishing 
abstracts at home and abroad must be considered. 
The Chemical Bureau advocates the order: title, 
author, journal, year, volume, page in abstracts or 
references, while the more common practice is to give 
the year last For dates it uses (p 4) ‘ 25.6.23/ 
but does not indicate whether the year is the first or 
the last number given, and astronomers would under¬ 
stand 1925.6,23. Although the method of writing the 
time of an event is not one of the points dealt with 
in the instructions, and one might write 5 30 pm. 
June 23, 1925, without being considered unmethodical, 
the astronomer's logical 1925, June 23, 17b 30m. has 
much in its favour. 

Near Quetta m British Baluchistan, Dr. C. G 
Abbot, assistant secretary of the Smithsonian In¬ 
stitution of Washington, D C., and Director of the 
Smithsonian Astrophysical Observatory, has found 
the most suitable site that he has seen thus far in his 
search of the eastern hemisphere for a place to locate 
a new solar observation station This new station, 
to be erected by the Smithsonian Institution with 
funds provided by the National Geographic Society, 
will be the third under the direction of the Smith¬ 
sonian Institution making daily observations of the 
variable radiation of the sun, the other two being 
located m Chile and California. This third station 
will furnish a needed check on the values from the 
other two, providing a more dependable daily value 
of the solar constant. It is hoped that accurate 
long-range weather forecasting may become posable 
as a result of this fundamental work by the Smith¬ 
sonian Institution, Dt Abbot has visited the 
Sahara and India and now is on his way to south¬ 
western Africa. 

In his discourse at the Royal Institution on Friday 
evening, March re, Sir J. J. Thomson, Master of Trinity 
College, Cambridge, observed that the brilliance of 
the $*etric discharge has long been known, and ex- 
empUded in its greatest brilliancy in lightning and 
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the aurora; but the subject of his lecture was confined 
to the radiation from electric discharges through gases 
in tubes of vanous forms. The radiation from 
Rdntgen rays and other kinds of radiation inside tubes 
cannot get out. Evidence of the existence of radia¬ 
tion in these tubes can be obtained by means of the 
luminescence discovered by Wiedeman , it can fye 
located by shadows, or its effects shown by ionisation 
(Hoffmann) The radiation from electric discharges 
can be observed and measured by the use of films 
of various substances inside the tube, showing the 
photo-electric effect. By using aluminium and cellu¬ 
loid screens with the tube, the absorption of radiation 
can be shown The stream of negative and positive 
particles can readily be demonstrated by revers¬ 
ing the current There were elaborate experiments 
shown during the course of the lecture bv means Of 
alternating currents and the use of reflectors within 
the tubes in one case a magnificent ring of light 
appeared in the tube 

The Department of Scientific and Industrial 
Research has recently established a small research 
laboratory in the vicinity of Covent Garden fruit and 
vegetable market. The laboratory will work in close 
connexion with the Low Temperature Research 
Station, Cambridge, which is the headquarters of the 
fruit and vegetables section of the Department's 
organisation for food investigation Problems which 
arc beyond the resources of the laboratory can 
therefore be handed on to the Station without delay. 
The object of the laboratory is to bring the Low 
Temperature Research Station into closer contact 
with the trade in fruit and vegetables, and with the 
practical aspects of the problems of their transport 
and storage Co vent Garden has been selected as the 
most suitable situation for the Laboratory because 
fruit and vegetables can be studied there at all times 
of the year , because its supplies are derived from all 
quarters , and because it is a convenient centre from 
which to reach the main producing areas in England, 
and the chief ports to which supplies are brought 
from overseas. The address of the Laboratory is : 
The Covent Garden Laboratory, Dudley House, 
EndeU Street, London, W.C 2. 

The December issue of Isis contains the seventeenth 
Critical Bibliography of the History and Philosophy 
of Science and of the History of Civilisation. The 
original conception of this extremely useful annual 
bibliography was due to Dr George Sarton, who 
continues to edit it, although the journal his itself 
is now published by the History of Science Society. 
In the present bibliography there are no less than 
482 items, a fact which speaks well for the progress of 
what the Bishop of Birmingham recently referred to as 
the new humanism. The entries are systematically 
arranged, so that scholars interested in a particular 
subject or period can gather theinformation they require 
with very little trouble. The more important items 
are provided with short descriptive notices, generally 
from the pen of the editor himself, but occasionally 
written by experts on the subject under consideration. 
Of ah the features of Isis, we regard these critical 
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bibliographies 4s among the most valuable ; they are, 
indeed, unique and indispensable. The useful biblio¬ 
graphy given by Prof. Aldo Midi in the Archivio 4 i 
Storia della Sctenza deals practically entirely with 
Italian work, while the Mittetlungen zur Geschichte der 
Medizin und der Naturwissenschaften does not cast its 
net nearly so widely as the indefatigable Dr Sarton. 
Readers of Nature who wish to support the in¬ 
valuable work which Isis is doing should write to 
Dr Fredenck E. Brasch, secretary of the History of 
Science Society, Smithsonian Division, Library of 
Congress, Washington, D C , U.S.A. 

A pamphlet of nineteen pages from the Geological 
Survey of China includes a useful summary of the 
progress of the Survey under four heads, namely: 
(1) Ten years’ work of the National Geological Survey 
of China; (2) Provisional programme of " Palaeon¬ 
tology Sinica", (3) Memorandum on the establish¬ 
ment of museums in Peking; (4) Memorandum on 
the extension and rebuilding of the Geological Museum. 
The first section includes an index map showing the 
areas of China which have been geologically surveyed 
and of which a geological map on the 9 caleof 1 r, 000,000 
has been prepared; the first sheet has been issued, and 
iour others are m the press. The Survey Library 
was mainly established at the cost of 40,000 dollars 
subscribed by the mining companies and private 
■donors. The Geological Survey was allotted in 1916 
an annual grant of 80,000 dollars, but the amount 
received has fallen to 20,000 dollars, and the work 
has been earned on through the self-sacrifice of the 
members of the Survey. The list of the Survey pub¬ 
lications shows an output of work which is highly 
♦creditable in consideration of the political and financial 
embarrassments of the past few years. A memo¬ 
randum by Dr. Gunnar Andersson announces the 
proposed establishment of a Biological Museum at 
Peking of the same standard as the, Geological 
Museum ; the ideal is a group of museums, each 
-organised as an institute for scientific research com¬ 
bined with an educational exhibition. 

The weather in the British Isles for the winter season 
ending February 27 is dealt with in the Weekly Weather 
Report , published by tHfe Meteorological Office from ob¬ 
servations during the months of December, January, 
and February. District values 'and their deviations 
from the normals are given for eleven districts of the 
British Isles, together with the mean values for the 
whole. Mean temperature was highest in the 
Channel Islands, where it was 46**2 F., and lowest in 
the east of Scotland, where the mean was 37°*5 ; in 
the south-east of England, including London, the 
mean was 4i°*7. Mean temperature for the winter 
was above the normal in all districts except in the 
east of Scotland, where the deficiency was o°-r. The 
greatest excess over the normal was i p «4 in the north 
of Ireland, and the next highest excesses were r°*3 in 
the south-east of England and i p *2 in the east of 
England. The absolutely highest temperature was 
6o° in the north-east of England, varying to 55° in the 
west of Scotland ; the lowest was 4® in the east of 
England, ranging to 18® m the south of Ireland and 28* 
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m the Channel Islands. Rainy days were it* excess 
of the normal in all districts; the greatest excess was 
xo days in the east of Scotland. The aggregate 
amount of rajn was in excess in all districts except 
in the north of Scotland, where the deficiency was 
1*77 in ; the greatest excess was 3-78 in, in the 
Channel Islands, while in the south-east of England the 
excess was 2*25 m. There was a slight deficiency of 
sunshine in all districts except in the south-east of 
England, where there was an excess of o*x hour a day 
on the normal, and the average duration of sunshine, 
which for the winter was 1-9 hours a day, was greater 
than in any other district except the Channel Islands, 
where it was 2*1 hour’s a day. 

The recently issued part of Curtis*s Botanical 
Magaztne (Part li. of Vol. 151) contains eleven plates, 
most of them u L. Snelling del et hth/' which 
worthily maintain the high standard appropriate to 
the present editor, Dr. O. Stapf, In the Journal of 
the Royal Horticultural Society , Vol, 51, Part i., 
January 1926, Dr Stapf has a very vivid and force¬ 
ful account of the history of this famous magazine, 
commenced in 1787 by William Curtis, as an illustrated 
magazine, to issue to subscribers to hia garden at 
Lambeth Marsh and other interested patrons, and 
incidentally to retrieve hLS financial losses upon a 
monumental and far too expensive " Flora Londi- 
nensis *' Dr. Stapf traces the history of the magazine 
through its various vicissitudes, its triumphal career 
under the Hookers, father and son, its association 
with Kew when Sir William Hooker became Director- 
of the Royal Botanic Garden, and its submergence 
during the difficult years following the War. This 
history is a timely reminder to the fellows of the 
Royal Horticultural Society of the fine tradition of 
this magazine and the purpose it serves, as it is now 
edited by Dr. Stapf for the Society, which has under¬ 
taken responsibility for the new issue, and in so 
doing promoted the interests both of botany and 
horticulture. Incidentally the current issue illus¬ 
trates by the proverbial exception the general rule 
as to its contents. The magazine illustrates* not 
native plants, but plants introduced to British 
gardens from all parts of the world, the illustrations 
being accompanied by authoritative and very valu¬ 
able systematic descriptions, with notes on the dis¬ 
tribution of the plant and its cultivation in Great 
Britain, In the present number, however, appears 
a British plant, Acomtum angUcum , Stapf, a new 
species which the editor creates for a monkshood 
often grown in English gardens, but also found wild 
in England, Dr. Stapf has failed to trace it outside< 
England and is forced to the conclusion that it is truly 
native. 

We much regret to announce the death, on March , 
13, at the age of seventy-nine years, of Sir Philip 
Watts, K.C B„ F,R*S„ lately Director of .Naval 
Construction, Admiralty, 

The seventh Mackenzie Davidson Memorial Lecture 
of the Rdntgen Society witi be delivered by Pri Av 
DauvilHer of Pane. of the subject tad 

date will be given, , .,,4^ 
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Sift Arthur Smith Woodward has left England 
for Beirut/ Syria, where he will be engaged for the 
next three months in the preparation of a work on 
the Cretaceous fishes of Mount Lebanon. 
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At the meeting of British botanists, held in the rooms 
of the Linnean Society of London on March ro, it was 
resolved to send an invitation to the, members of the 
fourth International Botanical Congress (Congress of 
Plant Sciences) meeting at Ithaca, New York, TJ.S.A,, 
in August, 1926, to meet for the fifth International 
Botanical Congress, in London, in 1930* 

The Council of the British Association will nominate 
Sir Arthur Keith, Huntenan professor in the Royal 
College of Surgeons and secretary of the Royal 
Institution, as president of the Association for the 
meeting in Leeds in 1927 The presidency of Section 
K (Botany) at the Oxford meeting, made vacant by 
the death of Dr William Bateson, will be filled by 
Prof F. O. Bower, formerly Regius professor of botany 
m the University of Glasgow. 

The New Museums Club, an association of Univer¬ 
sity employees at Cambridge, is organising a popular 
scientific exhibition to be held in the University 
, Examination Hall and the new wing of the Chemical 
Laboratory on March 24-27. The entire proceeds are 
to be"given to the benevolent fund of the University 
Servants’ Pension Scheme The exhibition will be 
arranged with the view of giving a popular idea of the 
teaching of science and the seope of research in the 
University, and three lectures are to be given each day 
by different members of the University staff, includ¬ 
ing the vice-chancellor, Prof. A C. Seward, who will 
describe " A Tnp to Australia." 


At the annual general meeting of the Ray Society 
held on March it, the following officers were re¬ 
elected: President, Prof W. C. McIntosh, Treasurer, 
Sir Sidney F. Harmer ; Secretary, Dr. W. T Caiman 
Mr. C. D. Soar was elected a vice-president, and Mr. 
J, M- Ofiford and Mr. E. Whitley were elected new 
mefnbers of council It was announced that Prof, 
von'Goebel's “ Wilhelm Hofmeister . the Work and 
Life, of a.Nineteenth Century Botanist,” translated 
by Mr.*H. M. Bower and edited by Prof F. O, Bower, 
would shortly be published, and that the Society's 
issue for 1926 would be the second volume of ” British 
wrnrir a by Mr. C. D Soar and Mr. W. William¬ 
son. 


Tftfi following have been elected officers of the 
Physical Society for the year 1926-27 : President , 
Prof* O. W. Richardson ; Vice-presidents, Sir Oliver 
Lotfgi, Sir Ridhard Gl&zebrook, Dr. C. three, Prof. 
H, L/ Callendar, Sir Arthur Schuster, Sir J. J. 
Thomson/ Mir. C. Vembn Boys, Frot C.' H. Lees, 
Sir William Bragg, Dr. Alexand^Russall, Mr. F. E. 
SmttW Dr. B. tt. Rayner, Dn«J* H. Vincent, Dr. D. 
Owen, lPtoI. F. L. Hopwood ; Secretaries, Prof. A. O. 
tUnloiie, imperial College of Science and Technology, 
Mr. J. tytlld, “National'Physical Laboratory, Tedding- 
Foreign Secretary, Sir Arthur Schuster; 
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Treasurer, Mr. R. S. Whipple, 45 Grosvenor Place, 
SW.i; Librarian, Mr. J. H. Biinkworth. Prof. 
Charles Fabry, professor of physics at the Sorbonne, 
has been elected an honorary fellow of the Physical 
Society. 

A lengthy catalogue (New Series LX.) of new 
and second-hand books and periodicals on zoology 
and biology has just reached us from Messrs G E, 
Stechert and Co , 31 East 10th Street, New York. 
The prices aRked, in American currency, appear to be 
reasonable 

Messrs. Longmans, Green and Co., Ltd., will 
shortly publish a new work by Sir Jagadis Chunder 
Bose on “ The Nervous Mechanism in Plants.” A 
further volume is to follow Another forthcoming 
book in Messrs. Longmans’ list is "A Manual of the 
Flowering Plants and Ferns of the Transvaal with 
Swaziland, South Africa,” by Dr. J. Burtt Davy, in 
four parts, Part 1 —Ptendophyta to Bombacaceae. 
The four parts when completed will be issued m one 
volume. 

Messrs. Dulau and Co., Ltd, 34 Margaret 
Street, W.i.. have just issued a catalogue (No. 139) 
which should be of interest to many readers of Nature. 
It gives the titles of nearly 1400 second-hand works 
relating to astronomy, astrophysics, and the industrial 
arts, many from the library of the late Dr W H. 
Maw Copies are to be had upon application. 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned .—An 
assistant inspector for the examination of laboratory 
and general scientific instruments under the India 
Store Department —The Director-General, India Store 
Department, Belvedere Road, S E 1 (March 30) A 
professor of anatomy at the Ceylon Medical College, 
Colombo — The Private Secretary (Appointments), 
Colonial Office, 38 Old Queen Street, S W 1 (March 
31). An assistant pathologist under the Metropolitan 
Asylums Board—The Clerk, Metropolitan Asylums 
Board, Victoria Embankment, EC 4 (Apnl 1). An - 
investigator under the Safety in Mines Research 
Board to carry out work on the strengths of materials 
and structures for the support of underground work¬ 
ings- in coal mines—The Under-Secretary for Mines, 
Establishment Branch, Mines Department, Dean 
Stanley Street, SW.i (April 6). A mycologist for 
the Forest Research Institute, Dehra Dun, United 
Provinces, India—The Secretary to the High Com¬ 
missioner for India, 42 Grosvenor Gardens, S.W 1 
(April 7)1 A science master at the Lord Wands¬ 
worth Agricultural College, Long Sutton, Basingstoke 
—The Secretary, Lord Wandsworth College Trustees, 
71 Piccadilly, W 1 A head of the department of 
hygiene and bacteriology and part-time lecturer m 
hygiene and maternity and child welfare at King’s 
College for Women (Household and Social Science 
Department); also a part-time lecturer in economics 
—The ; Secretary, Campden Hill Road, W.8. An 
assistant lecturer in hygiene and public health at 
Battersea I^Iytechnio—The Principal. 
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Auroral Display of March q, —A display of the 
Aurora Borealis causing widespread interest was seen 
from a number of places in the south and east of 
England during the evening of March 9, between 
half-past seven and half-past eight It Was visible, 
at least partially, from the suburbs of London, its 
probable commencement being noted by two members 
of the staff at Greenwich Obsenatory at i9 h 30^. 
Commurm ations we have received from Mr R T 
Gunther of Oxford and Mr C Leaf of Cambridge 
give interesting details of the rapid changes invariably 
associated with this phenomenon 

As seen from Greenwich, with the glare of the lights of 
east London to the north of the Observatory, the aurora 
appeared between iq^ and 2o h as a changing and 
indefinite area of suffused light, of a dull flame colour 
in the north-west and for a snort time in the north-tasi 
sky At Cambridge and Oxford a number of vanable 
bands and streamers were visible, being at first white 
or greenish in the north and reddish in the north-west 
Immediately after 2o h , Mr Leaf states M The pmk 
colouration [of the streamers] became very strong, 
changing to a dark but intensely luminous red At 
the same time the red streamers became a luminous 
patch which rapidly spread across the sky through 
north to east. At the western end of this band was a 
vast red patch which, starting at the honzpn, reached 
almost to the zenith forming a most beautiful 
spectacle/' 

Mr. Denning, writing from Bristol, states that at 
ip h ^ Q m an intense red glow was diffused along the 
northern horizon This quickly faded and then 
rapidly increased in brightness, streamers developing 
at 2o h “ In the north-west a broad column 
of white light 4° in width and apparently double 
became exceedingly conspicuous It immediately 
widened until it consisted of a mass of rays 20° in 
width and the colour changed to an intense red " 

An examination of the magnetograph traces at 
Greenwich shows that the magnets began to be 
noticeably disturbed at 19** 30™, and at 2o h 5 m the 
Declination magnet was suddenly deflected 35' 
towards the east The magnet recovered its normal 
position by about 21 h , but it continued to show 
minor disturbance until the following morning. 
At the time, a large group of sunspots (see Nature, 
March 6 and February 27) was very near the sun's 
west limb. There was, however, no large spot near 
the central meridiap, although one of comparatively 
minor importance was slightly east of the meridian, 
in latitude 21° north, m a part of the sun not active 
in spots recently. 

Ensor's Comet —There is abundant evidence that 
Ensor's comet is now much fainter than was expected 
from its appearance in the southern hemisphere in 
January. It has evidently expanded greatly since 
perihelion passage, and now fills the whole of an 
ordinary telescopic field, so that the lack of contrast 
makes visual observation very difficult 

Mr. B. M. Peek, of Herne Bay, obtained a photo¬ 
graph on Wednesday morning, March io, which shows 
a large faint nebulous blur so close to the tabular 
position of the comet that identity with it is probable. 
It may be recalled that Holmes's Comet m 1892 
underwent a similar expansion which rendered it 
unobservable for a time There was then a recrudes¬ 
cence of brightness at the nucleus, which later ex¬ 
panded again. The possibility of similar changes in 
the present case should be borne in mind. As the. 
comet is now becoming circumpolar^ is well placed 
for observation, The following ephemeris is for 6 a.M. 
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00134 
00455 
0*1114 00790 
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Neptune’s Satellite —A paper by Prof. Eichel- 
berger, Director of the American Nautical Almanac, 
was read at the meeting of the Royal Astronomical 
Society on March 12, in which all the observations 
of Neptune's satellite from its discovery until the 
year 1923 were discussed. The work was commenced 
by Prof. Newcomb, but left unfinished at his death ; 
his computations were utilised, but they have been 
greatly added to. A splendid senes of observations 
by Prof Barnard extending over twenty-five years- 
deserves special mention The penod of revolution 
of the pole of the satellite’s orbit about Neptune's 
north pole is found to be 585 years The eccentricity 
of the orbit is very small, about 0-0049, but its reality 
appears to be shown by the fact that, when the 
observations are grouped by observers, each series 
indicates motion of the apse in the same direction, 
this being the opposite direction to that of the node, 
as it should be The values found for the annual 
motion of the apse vary from 1*5° to 30°, but are 
very uncertain. 

Dr Jackson used Prof Eichelberger’s results to 
obtain an estimate of the period of Neptune's rotation. 
On certain assumptions as to the distribution of 
matter within the planet, he found the period 19B r 
but he thought it quite possible that the true penod 
was double the y h 5o m announced by Maxwell Hall 
trom photometric observations, and afterwards 
supported by Opik and Liviander at Tartu. 

The Distribution of Non-Galactic Nebula.— 
Some years ago a series of photographs of selected 
areas were taken by Fath for the purpose of the 
Mount Wilson Catalogue of Magnitudes The limits 
of magnitude photographed were so low as 18 to 19 
on the international 9 cale, and counts were made of 
the nebulae found in each area These counts are 
re-exammed by F. H. Searee m the A atrophy sigoI 
Journal , vol. 62, p. 168. The selected areas are 130 
in number, distributed at intervals down to 15 0 South 
Declination, and are arranged by Scares first to show 
the distribution of the nebulae in galactic latitude, 
The diagram shows the gradual appearance of nebulas 
at about 20° latitude (in both hemispheres), followed 
by a rapid increase in numbers up to 30°. The. well- 
known concentration near the galactic poles is shown. 
in the case of the North Pole, but the south ppl^r 
region is not included among the selected areas. The 
distribution m galactic longitude is interesting in* 
showing strong evidence of a band of nebular cod* * 
centmtaon crossing the North Pole in longitudes 
j5O 0 -22o°. It appears, however, that the distribution 
m longitude depends on the size of the nebulae udder 
consideration. The majority of those discussed by 
Seares are very small, having diameters Of less than 
30*. An estimate is made (after allowing for losses 
arising from aberration) of the total number Of 
nebulae in the sky. This number (estimated at 
300,000) is considerably smaller than that given by 
Curtis (722,000) ; and though there is a source * of « 
error in the asymmetrical distribution of the photo* 
graphs, Seares considers that it is insufficient to recon- > 
die the considerable discrepancy between hfe estimate 
and that of Curtis, >: 
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Research Items. 


The Aurignacian Station at La Quina 
(Charbntb). —In the Bulletin of the Socxiti d'Anthro- 
pologte de Paris , Ser. 7, T, 6, Fasc. 1-3, Dr Henri 
Martin gives an account of the Aungnacian levels of 
the well-known site of La Quina, where he has been 
engaged in systematic exploration since 1908. 
Although the site was brought to the notice of 
archaeologists in 1884, when Dr Martin first visited 
it in 190^ he could find no trace of any attempt at 
systematic or scientific investigation outside the 
excavations made in the course of the original road- 
m a king operations Dr. Martin's investigations have 
revealed that the area of occupation was situated at 
the base of the cliff. The Aurignacian levels, three 
in number and superimposed, are on material brought 
down by land-slides, beneath which at the bottom is 
a Moustenan station Over this station the debris 
formed a mound four metres thick and forty metres 
in extent separated from the cliff by a hollow ditch 
in which was found the refuse of the earliest Aurig¬ 
nacian settlement, consisting of broken bones, in 
particular those of the reindeer and the horse, calcined 
stones and relics, broken and whole, of the industries 
of the inhabitants. On each of the occupation levels 
were layers of fallen material similar to that overlying 
the Moustenan and separating the stations one from 
another Of the Aurignacian levels, the first or 
lowest and the third are the most important The 
absence of audi points and of transitional forms in 
the lowest station showed that a certain development 
in culture had already been attained. The character¬ 
istic form is a reindeer horn assegai or lance head, 
flattened, but not quite conformable to the usual 
type, No graves were found and no example of 
artiBtic activity has come to light. The station 
belongs to the Lower Middle Aurignacian, and is 
comparable to Isturitz. The middle station contains 
no specially characteristic features, and occupation 
was probably not prolonged. In the’ uppermost 
level of occupation the characteristic implement is 
the keeled scraper, and its culture is comparable with 
that of the Boulton site. 

Buddermokan, —In the Indian Antiquary for 
February, Sir Richard Temple publishes the first part 
of some notes of investigations made some years 
ago into the question of a seamen's spirit of which 
the ehnnes, known to Europeans as Buddhamakam, 
are found along the coast of Burma from Akyab to 
Mergui. These shrines have no connexion with 
Buddhism They are universal, being accepted by 
Buddhists, Hindus, and Mohammedans alike, and by 
natives of India, Burma, and China, a sign that they 
are symbols of the animism which underlies all 
Indian religions Their chief votaries are sailors, 
fishermen, and those who obtain a livelihood by the 
water. The name is Indian, not Burmese, and 
Mohammedan in origin. It is properly the shrine of 
Badar-Badarmaq&m, who is Pir Badar of Chittagong, 
known to Indian Mohammedans as Badru ddin 
Aulii, who represents by his attributes Khw 4 ja 
Khizar in modem Bengal. Khw 4 ja Khizar m turn 
is Al-khidhr of the Koran, whose legend is mixed up 
with Mehtar Ily 4 s, the prophet Elias of Jewish 
tradition, the Spirit of the Flood. This form of 
belief is still extant in Russia and finds expression m 
the water festival of the prophet Ily 4 . So far as 
the evidence obtained from Burma goes, it appears 
that at certain spots along the Burmese coast, at 
Akyat, Sandoway, and Mergui* a supernatural being 
is worshipped, ids worship being mainly that common 
aU overate oast, i.e. it is a survival of a local animistic 
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worship. Its connexion with Pir Badar is due to the 
fact that, as often happens, one of the local professed 
religions, in this case the Mohammedan, has annexed 
the supernatural being of the older belief and has 
identified it with the saint best known to the bulk of 
the sea-faring population, Pir Badar of Chittagong. 

The Systematic Characters of Sea-Gulls — 
There is a freshness of treatment and wealth of obser¬ 
vation in Dr. J Dwight’s monograph of the world's 
gulls which make it invaluable to the systematist 
(Bulletin of the American Museum of Natural History , 
Dec 31, 1925). Difficulties in the determination 
of species have always been involved in the compll- 
lated senes of plumages gulls pass through before 
attaining finality, which vary from the two-year 
plumage-cycle of the small gulls to the four-year 
cycle of the large species, each year having its own 
non-nuptial and nuptial arrangements Consequently 
great attention has been paid by Dr. Dwight to the 
discrimination of the stages of immaturity, with the 
result that the description of a species, say the lesser 
black-backed gull, expands into an account of ten 
different stages of plumage, which, with an abbrevi¬ 
ated synonymy, accounts of distribution and of the 
four geographical races, cover nine pages of print 
1 he succession of changes is made readily intelligible 
bv excellent diagrams of the colour patterns of the 
wings and tail of every species in every plumage, and 
the flesh colours of bills and feet of many species 
are accurately portrayed Single type specimens no 
longer meet the needs of this detailed analysis of 
stages, so that a series of ,f reference specimens " 
is appended to each plumage The author has 
examined each of the forty-four known species of 
gulls, and his classification remains conservative, 
though he creates a new sub-genus Saundersia for 
a Chinese species of Hydrocolceus. 

Canadian Salmon —There have as yet been no 
published records of the examination of scales from 
Canadian salmon Mr Menzies’ paper on the salmon 
(Salmo salar) from the River Moisie, flowing into the 
north side of the Gulf of St Lawrence (Proc Rov 
Soc Edinburgh , vol 45, Pt iv No 30), is welcome, 
therefore, as giving the first information on the 
life-history of the Canadian fish furnished by scale- 
readings. Unfortunately, the samples collected for 
Mr. Menzies for examination were small and cannot, 
as he admits, be considered as representative of the 
salmon population frequenting the river The scale- 
markings resemble exactly those of the scales of 
Scottish fish : the period of slow growth is well- 
marked. Scales taken from fish in June and early 
July showed that 81 per cent, were ‘ spring ' fish , 
in Scotland at this period one expects clean-run fish 
to be almost exclusively * summer' fish The 
majority were ‘ maiden ' salmon returning from the 
sea after three winters. Grilse were absent from 
the sample. The spawning-scar, when it occurred, 
was clear and showed that 16*7 per cent, were spawned 
fish, as compared with the usual 4 per cent on the 
east coast of Scotland ; most had spawned once, but 
the numbers with two and three spawning rings were 
noteworthy; one even was returning to spawn a 
fifth time. The average age of the smolts at migration 
was between that of smolts from the north-east of 
Scotland and 9 molts from Norway. The three-winters 
fish were fat and well nourished, comparing favourably 
with the most finely shaped Scottish fish Length 
calculations from scale measurements did not diner 
materially from those of Scottish salmon. 



430 


NATURE 


A Peculiar Parasitic Crustacean —Prof. T. 
Komai describes (Ment, Coll SetKyoto Imp. Univ, t 
vol. i, No. 3, Oct. 1924) a new species of Sarcotaces, 
fourteen examples of which were found embedded in 
the subdermal connective tissue of Antennanus, Their 
presence causes prominent lumps on the surface of 
the fish Each individual is enclosed in a thin sac 
formed of the host's connective tissue, and the sac 
has no opening to the exterior The parasite, which 
varies in length from 5 mm, to 15 mm , is rounded 
anteriorly and pom ted posteriorly, and exhibits 
eleven segments, the first six of which constitute the 
cephalic and thoracic region and the last five the 
abdomen In the first segment ts a small mouth 
bordered on each side by a hand-shaped process— 
possibly the maxilla. Farther back is another pair 
of processes—possibly the vestigial maxillipeds 
There are no antennae and no limbs The mouth leads 
into a blindly ending gut which contains dark 
particles, apparently the coagulated blood of the host, 
intermixed with muscular and connective tissue fibres. 
The ovary is freely branched , the oviduct arises in 
the sixth segment and opens near the anterior margin 
of the seventh, but continues backwards round the 
blind end of the alimentary sac and unites with the 
corresponding oviduct of the other side On each 
side in the lateral region of the second segment is a 
testis, the lumen of which is continuous with that 
of a neighbouring branch of the ovary. In the fluid 
which fills the space between the body and the 
enveloping sac were found numerous developing eggs 
and free nauphus larvae. The two previous observers 
—Olsson and Hjort—who have investigated Sarco- 
taces, placed it respectively in the Cope pod a and in 
the Cirnpedia Prof Komai agrees with 01 bson‘s 
view, because the opening of the oviduct is in the 
first abdominal segment, and in the nauplius antero¬ 
lateral and anal spines are absent The two previously 
known species of Sarcotaces were obtained from 
fishes taken off the West Indies and off Norway. 
The present species is regarded as new (5 pactficus) 

Influence of Hoots or Walnut Trees upon 
other Plants —A R, Massey has an interesting 
paper upon this subject in Phytopathology for December 
1925 (vol 15, pp 773-784). He gives very convincing 
evidence that the presence of the roots of walnut 
trees in close contact with the root 9 of lucerne, 
tomato, and potato is responsible for the wilting and 
death of these other plants. The effect does not 
spread from the walnut tree roots generally into the 
soil, and is only produced when the walnut roots he in 
close contact with the foot system of the other plant. 
An extract of the bark of the walnut root is shown 
to have a toxic action upon the roots of the tomato 
plant grown in water culture, and it is suggested, but 
not experimentally established, that the action of 
the walnut roots is produced by a toxic constituent 
substance, juglone, which is a naphthaquinone. 

Treatment of Grain for Bunt. —The treatment 
of bunt (caused by Ttlleha tr%tic% and T. lavis) with 
solutions of copper sulphate on formahn, as is usual, 
is open to the objections that the wheat seed has to 
be dried before sowing, and that care is needed to 
avoid the use of too strong solutions, which would 
injure the grain. Experiments on dry treatment 
with copper dusts have given very satisfactory com¬ 
parative results, bunt being controlled, though not 
completely eliminated, by the use of such dusts 
(K. Sampson and D W. Davies, Welsh Journ. Agrjc 
2 > 1925)- The most successful applications were de¬ 
hydrated copper sulphate and copper carbonate con¬ 
taining 50 per cent copper, at the rate of 2 oz. per 
bushel of grain, other dusts with lower percentages 
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of copper proving effective at 4 oz. per bushel. On 
the whole, copper dusts were more efficient than 
formalin solutions, and had the advantage of eliminat¬ 
ing risk of damage to the seed. The treated seed 
gave better growth in the field, with increased tillering 
and higher yield of grain, indicating that Ttlletia 
tntioi has some deleterious action on the plant apart 
from that caused by the replacement of healthy grain 
by bunted grain The possibility exists of some 
stimulating action by the chemicals employed, and 
this is being investigated. The advantages of dry 
treatment lie in its convenience, as no solutions need 
making up, the grain is more easily handled at sowing 
time, and the dusting can be carried out at any time 
between harvest and sowing without danger of lower¬ 
ing the germination capacity of the seed 

Investigations on Potato Diseases —The grow¬ 
ing importance of research on virus diseases entails 
constant seeking for new methods of investigation, of 
which some of the more recently devised are described 
by P A Murphy and R McKay (Set Proc Roy. Soc. 
Dublin , vol 18," January 1926). Investigations are 
much hampered by the usual necessity of conducting 
experiments in insect-proof houses, but for experi¬ 
ments that can be completed in one year this is 
obviated by a new method of grafting by cores in¬ 
serted from one tuber into another, planting being 
done in the open. Mosaic diseases are transmitted 
freely by using infected cores, but leaf roll does not 
appear to be transmittable unless the tubers are kept 
in the cold after grafting. This affords a useful means 
of separating mosaic from leaf roll infection by keep¬ 
ing the grafted tubers at about 20° C before planting. 

If leaf roll infection is desired, cleft grafting on the 
sprouts is a very useful method of obtaining tuber 
infection Cleft grafts axe also reliable for infecting 
stalks and foliage, all diseases and combinations being 
equally transmitted, except occasionally streak, the 
latter, however, being readily transmitted by leaf 
mutilation. The rate of spread of virus in the potato 
plant has been studied by infecting single-stemmed 
plants at the top, and then removing the lateral 
shoots at intervals and growing them as cuttings, or 
by similarly removing tubers. In such plants the 
virus spreads to all parts of the stem and tubers 
after an interval of more than 8 to 10 days and less 
than 14 to 15 days. Further work deals with the 
isolation of streak, which causes much trouble in 
endeavouring to isolate other diseases, as it is fre¬ 
quently present in certain varieties of potatoes in 
which it does little or no harm and where its presence 
would never be suspected. 

Plant Cuticles in Coal. —Ordinary domestic 
experience convinces many of us that there are wide 
differences in coals When it is considered what 
extensive vegetable remains must be embodied in the 
coal and what a varied panorama living vegetation 
provides, the fact seems less surprising if none the 
less annoying on occasion. Obviously not only the 
method of preservation, but also the nature of the 
original vegetation concerned must affect the quality 
of the coal, and from this point of view attention is 
being directed, under the aegis of the Safety in Mines 
Research Board, to the identification of character¬ 
istic vegetable debris, with the view of seeing whether 
any special properties, such as inflammability, show 
correlation with particular vegetable components. 
As Paper No. 17 of the Research Board (London: / 
H.M Stationery Office, 1926; 1 s. net), V. H. Legg 
and R V. Wheeler publish an account of their study 
of the chemistry of the cuticle of a living plant* 
Agave atnericana, and of the well-known paper coal 
from the Moscow basin, which consists almost, 
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entirely of compressed plant cuticles. They find this 
paper coal to be only very slightly attacked by 
alkalis The authors state that they are now engaged 
in the separation of cuticles from bituminous coal by 
a method which leaves them unaltered in composi¬ 
tion, with a view to their further chemical study It 
must not be forgotten, however, that there are other 
fat impregnated layers, at least in living plants and 
peat deposits, which are likely to be as well preserved 
m coal as cuticles, and it is not clear that some of 
the excellent photomicrographs in Plate IV , described 
as of cuticles from bituminous coals, necessarily 
represent cuticles at all. 

New Mexican Land Shells —There seems to be 
always something new from Mexico in the way of 
land shells Two more papers have lately appeared 
Dr. P. Bartsch describes ( Proc. U S Nat Mus , 77, 
art 22) three new species of Holospira D/ Pilsbry 
and Prof Cockerell (Proc Acad Nat Set Phtlad , 77) 
deal with a series of shells belonging to several genera 
including two new species of the carnivorous Glandina, 
bringing the total number of species of that genus 
known from north-western Mexico up to ten. They 
further describe a very handsome little helicoid, 
Polygyra nayanta , n sp., from the State of Jalisco, 
Central Mexico 


Paragenesis of Pegmath es — An important 
study of the minerals and their sequence in certain of 
the granitic pegmatites of Maine has been carried 
out by K. L. Landes, and the results are published in 
The American Mineralogist, vol. io, 1925, pp 355-411 
The original pegmatite magma crystallised after the 
manner of a granite, accessories including tourmaline 
and beryl being followed in turn by microchnc and 
quartz. Mineralisation then continued through the 
agency of ascending solutions which were also re¬ 
sponsible for the development of pockets and cavities. 
A high - temperature hydrothermal phase came first 
and introduced minerals such as quartz, cleavelandite 
(albite), and various lithium-bearing species. Then 
followed an intermediate phase in which many rare 
lithium-manganese phosphates were deposited The 
third and final phase is represented typically by 
quartz, cookeite (a lepidohtc-like mineral), and purple 
apatite. Weathering by groundwaters was re¬ 
sponsible for the last crop of minerals produced, the 
chief alterations being to clay minerals and manganese 
hydroxides Many of the minerals, including some 
remarkable quartz pseudomorphs, are described in 
detail with analyses. 


The Geology of South Africa —The Geological 
Survey of the Union of South Africa has just issued 
a geological map of the Union on the scale of one to a 
million. The map is a revision of one that was com¬ 
piled for and exhibited at Wembley. It now appears 
in four unmounted sheets, each 38 in by 28 in. 
(Price 25s.) The colour scheme has been well chosen, 
and the printing and registration carefully executed. 
In all, 29™ttlfferent formations are distinguished, and 
nowhere is there any source of confusion either in 
geology or topography. An explanation of the map 
(sold separately at 6 d.) by the Director, Dr. A. W. 
Rogers, provides a valuable summary of the geological 
structure of the Union, An account of the physical 
features is followed by a description of the geological 
history and the outstanding structural features, and 
the pamphlet concludes with a teible of formations, 
igneous intrusions, and earth-movements. The chief 
differences from former interpretations are (a) the 
removal of the Vredefort granite from the end of the 
Witwatersrand system; (0) the transferring of the 
former tower Waterberg to the Upper Transvaal; 
W the assignment of the Bushveld complex to the 
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Upper Transvaal; and (d) the inclusion of the Pilands- 
berg alkaline rocks with the Cape System at its base. 
The Swaziland system remains, as formerly, a con¬ 
venient class into which all the older rocks are placed 
pending more satisfactory evidence of their ages 
There is still no means of deciding whether the 
Transvaal system is Palaeozoic or pre-Cambrian. 
This is a case where a determination of the age of the 
younger granites or of the Bushveld complex by 
radioactive methods would be of the utmost import¬ 
ance At the moment one can only direct attention 
to the lead-ratios of the Katanga (probably Ordo¬ 
vician) and Morogoro (probably Late pre-Cambnan) 
uranmites These suggest that the equivalents of 
the Transvaal and Waterberg systems are respectively 
of pre-Cambnan and early Palaeozoic dates. 

Rainfall of the Dutch East Indies —The Royal 
Magnetical and Meteorological Observatory of Batavia 
has published volume 2 of a monograph on the rainfall 
of Java and Madura based on the observations of 
several hundred rainfall stations dunng the period 
187^-1922 llie atlas consists of fifteen beautifully 
printed maps on a scale of 1 to 1,000,000 Relief of 
the highest ground is shown by hill-shading. The 
first map shows the location of the stations, while the 
others give the mean annual and the monthly rainfall. 
Volume 1 of the monograph is to contain the tables 
and volume 3 the text The text is in both Dutch 
and English 

Squalene —An account of further research on the 
unsaturated hydrocarbon squalene, occurring m large 
amounts in certain shark-liver oils, appears in volume 1 
of the Scientific Papers of the Institute of Physical 
and Chemical Research, Tokyo Decomposition of the 
hexa-ozomde, together with other facts, show that 
squalene is a higher aliphatic terpene. 

Inversion of Cane-Sugar —The kinetics of the 
inversion of cane-sugar in acid solution have been 
reinvestigated by S W Pennycuick, of the University 
of Adelaide, whose results are given in the January 
number of the Journal of the American Chemical 
Society In the presence of a large excess of water the 
reaction 

C 12 H 22 0 n + H 2 0 - C,H ia O a f C e H I8 0 8 , 
first investigated from this point of view by Wilhelmy 
in 1850, is usually assumed to be ummolecular, since 
the active mass of the water remains practically 
c cm stant According to the investigations of Worley 
in 1911 the ummolecular law is not followed, and 
Armstrong and Caldwell in 1905 asserted that, with 
weak acids, the earlier stages are represented by a 
linear and not a logarithmic concentration-time 
formula Other observers state that the ummolecular 
law holds with weak acids but not with strong acids, 
whilst a number of investigators claim that the 
inversion process follows the ummolecular law 
within the limits of experimental error The principal 
advance claimed in the above investigation is the 
elaboration of three methods by means of which the 
rotation at zero time may be directly determined 
In this way it was found that the velocity constant 
k increases slightly and steadily during the inversion, 
the maximum increase not exceeding 5 per cent. The 
very constant results of other workers are probably 
vitiated by errors which are discussed in detail. The 
hydrogen ion activity also shows an increase, as 
measured by the hydrogen electrode, of from 1 to 3 
per cent, during inversion, according to the strength 
of the acid used. The use of the bimolecular 
equation: Velocity = k (sucrose)(water) shown to 

be unsound, and the inversion is best represented 
by the equation : Velocity = h (sucrose molecules per 
molecule of water) (H ion activity). 
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Archaeology and Natural History in Lithuania . 1 


Prehistoric Flint Implements, 

AMONG the many remarkable achievements of 
*** archaeological research during the last few years, 
not the least noteworthy has been the piecing together 
of the evidence for bridging the gap which, it was once 
almost an article of faith to hold, lay between the 

E alaeohthic and neolithic periods of the atone age. 

>r. F Birkner has recently added to the record of 
sites in eastern central Europe from which evidence 
has been obtained bearing upon this still obscure 
question During the War a collection of stone 
implements was made by Dr E. Stechow while on a 
zoological expedition in Lithuania The implements 
were surface finds and came from Zubrovo, 55 km. 
north-east of Grodno on tho banks of the Kostra, an 
affluent of the Niemen, from tho shores of Lakes 
Berszty, Oziery (Jeziory), and Nowaja Ruda, Accord¬ 
ing to the description furnished by Dr. Stechow, the 
sites on which they were found agree m being strips 
of dry open land in the neighbourhood of marshy 

f round running along streams or on lake shores. 

ometimes they are backed by wooded or forest 
land. Prof Birkner compares a number of stone 
age sites in Lithuania recorded by Wandalm Szukie- 
wiez from the banks of the nvers Mereczanka and 
Gruda and the Stegela, Pla, Duba, and Pielasa 
lakes 

The implements found by Dr Stechow included 
knives of various forms, points of various types, arrow¬ 
heads with concavo bases, implements of geometrical 
form, triangular and trapezoidal, various forms of 
scrapers, gravers, axes, some of the latter of charac¬ 
teristic Scandinavian type. He refers to similar 
types recorded by Szukiewiez, and in both cases com¬ 
pares them with finds in Bavana made during the 
last ten years in the neighbourhood of Lichtenfels 
At Schonsreuth m particular a large number of 
scrapers and geometrical implements of Tardenois 
type was found, also at Ansbach and at Neumarkt 
It is evident that a large proportion of the implements 
are of a character typically Tardenoisian Dr. 
Birkner goes on to point out certain features which he 
maintains are common to the sites. They are for the 
most part located on open ground, sand, loam or 
gravel, sometimes, as in Lithuania, near marshy 
ground or on the shores of rivers and lakes TJie 
implements themselves include gravers, which are to 
be referred to a palaeolithic type, while they also in¬ 
clude forms neolithic in character, as for example the 
axes and chisels Taking all the circumstances into 
account, his conclusion is that they represent a distinct 
culture— Oberfldschensteznzeit as distinguished from 
Wohngrubenstemzeit. This culture belongs to a 
people living in dry open spaces, by fishing primarily 
and by hunting The survival of palaeolithic ana 
relation to or occurrence of 1 neolithic forms indicates 
a true transitional phase. 

Taking these facts, and the distribution of the 

1 A bhan diungen dermatb.-phys. Klasseder Bayer. AkademJe der Wiasen* 
schaften. Beitrftge tur Natur- und Kulturgeachichte Lithaueas usd 
ar.gronzendcr Geblete. Herausgegeben von Prof Dr. E. Stechow. 

Einlutuug, von Pref. Dr. E. Stechow, Vtigel, von Dr. H. Sachtleben. 
(Supph-Bsuid. Einteitung und x Abhandlung.) Pp 232. 

SlelnreltUche Fund© aua Uthnuen, von Prof, Dr. r. Birkner. Parasittecbe 
Inaekten «us Llthauen, von Prof Dr Glintber Eoderleln. Parasitisch* 
Trematoden au» Llthauen, von Dr. L. Scheming Biologiscbe Beobach- 
tungen, von Prof Dr E. Stechow. (Suppl.'Band. a>3 Abhandlung.^ 
Pp 233-236+6 Tafehu 
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" Oberfldschensietnzeit ” culture into account, Dr. 
Birkner takes a different view of the Tardenoisian and 
Azilian culture from that of Obermaier, who brings the 
Tardenois culture into relation with the Late Capsian 
of Spam, from which centre it is distributed over 
middle and northern Europe, and groups together 
Late Capsian, Tardenois, and Azilian as Epipalaeo- 
lithic. Dr Birkner, however, would regard the 
Tardenois culture of the “ Oberfldschenstemzeit " as 
a true mesolithic culture developed by a hunting and 
fishing people, and distributed from eastern Europe 
as a centre to Syria, North Africa, and western 
Europe Further, he holds that the progressive de¬ 
terioration in the size of palaeolithic implements, which 
reaches its extreme in the Tardenois types, is related 
to changes in the climate during the period. 

While the evidence relating to this obscure period of 
prehistory is still far too scanty to justify dogmatic 
statement, an alternative explanation of the variety 
of forms to which Dr Birkner refers may well be 
possible The conditions in which these collections 
of varying types are found inevitably suggests the 
possibility ox either a succession or an impact of 
cultures at different stages of development Apart 
from this, the evidence of distribution is at present 
too slender to support his view, indeed it seems to 
point in the opposite direction 

Birds 

It is well known that during the War the advance¬ 
ment of science in many branches was not left out of 
sight, even dose to the front. British and Gorman 
men of science and collectors at least have done work 
on the eastern and western fronts in Europe, Meso¬ 
potamia, East Africa, and elsewhere. In Germany 
specialists were appointed and worked under the pro¬ 
tection of and assisted by the military authorities in 
several places. Ornithologists are familiar with the 
" Avifauna* Macedomca 11 by Dr. Stresemann, based 
on a collection of 3258 bird-skins made by the “ Mace¬ 
donian Scientific Commission/* which appeared in 
1920 The work before us gives the ornithological 
results of Dr E Stechow's explorations in Eastern 
Lithuania, chiefly north-east of Grodno, now belonging 
to Poland. 

These countries are of special zoogeographical 
interest, because in them is found the boundary for 
several species with eastern and western representa¬ 
tives, which actually meet in Lithuania, ana in some 
instances interbreed. Unless such subspecies are 
separated by obstacles like sea, desert, or enormous 
mountain ranges, their boundaries are often not quite 
sharp, forms either frequently interbreeding where 
they meet, or overlapping. The collection Of 703 
skins, however, gave also opportunities to study 
individual, sexual, and seasonal differences, and time 
and manner of moult. The author has, with full 
regard to the literature on the subject by Russian, 
Baltic, and more recently by a number of German 
ornithologists, made excellent use of the material 
entrusted to him. Of the many more interesting 
details the following may be pointed out. 

The west European carrion crow, Corvus corone 
corona, is entirely replaced by the hooded crow, which 
the author regards as a subspecies of the former, 
calling it Corvus corona comitr* The jackdaw agrees 
fully with the Swedish Cohens monedula monedula, 
and the author seems,to doubt that C. monedula $o<m« 
meringii is separable, Both species of tree creepers 
are found, Certhia famihms common, C. brachydadyla, 
which finds in Lithuania its north-eastern limit, rsre. 
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Of tho nuthatch, two forms occur, called Sitta europaea 
europaea and S. eur. homey eri. This led the author 
to review the European forms of Sitta in 26 pages, 
and to supply a large folding map, showing their 
distribution and representing mne forms in colour 
He explains that the extremes are very different, and 
must be named Sitta europaea europaea (Sweden) and 
S europaea cisalpina (Italy), the former being the 
whitest, the latter the most richly coloured one, and 
that caesia (western and central Europe generally) 
and homeyen (East Prussia, Baltic States) might have 
names, but that the various forms completely merge 
into each other , therefore he rejects the use of the 
names sordida, reishenoun, and stolcmanx , as given to 
changeable, insufficiently defined units He thus 
does not differ much from the arrangement in the 
"Vogel der pal&arktischen Fauna," vol. 1 (1905), 
except that there the Italian form was only indicated, 
but not supplied with a name , of the British form 
with its pallid underside and the Spanish-Moroccan 
one he had no specimens to examine, and therefore 
only alludes to the former without comment 

The Lithuanian long-tailed tit belongs to the 
northern subspecies with entirely white head, Aegi~ 
thalos caudatus caudatus, while the British form ha* 
wide black lateral stripes, and in central Europe a 
form is widely spread with the head either pure white 
without or with lateral black stripes Of the genus 
Regulus (Goldcrest) only ft regulus is found, as in 
England, while in central Europe two species, ft . 
regulus and R, ignicapillus, occur side by side, the 
latter becoming dominant in southern Europe, and 
being the only one inhabiting the forests of north¬ 
west Africa (Morocco, Algeria, and Tunisia) Wood¬ 
peckers are very well represented ; besides the three 
British species (all in different subspecies), the black, 
the white-backed, the middle spotted, and the three¬ 
toed woodpecker inhabit the vast forests, the latter 
m a differentiated new subspecies, called Picoides 
tndactylus stechowt. 

Where different geographical forms are separable, 
the northern one is in nearly all cases the one found 
in Lithuania. Exceptions are the bluethroat (Gyano- 
sylvia svecica cyanecula) and the yellow wagtail 
(Motacilla flava flava), which are represented by the 
central European subspecies, while of Sitta the 
northern and central European forms meet, Picoides 
being intermediate between the northern and central 


European (mountain) forms, and the crested lark 
(Galenda cnstata), and the buzzard (Buteo buteo inter - 
medius) showmg eastern influence. 

Insects, 

Four articles in the publications under notice are 
devoted to the natural history of Lithuania and 
neighbouring provinces The first article (pp 2 59-2^7) 
is by Dr P Sack, of Frankfurt a M , and contains an 
enumeration of Diptera found in the " Urwald von 
Bialowies " In so far as certain families are con¬ 
cerned, the list is evidently far from complete, and the 
Brachycera and Cyclorrhapha appear to have been 
better worked than the Nematocera The region 1$ 
apparently rich in Svrp^dae and the larger Asilid®, 
no less than seven species of Laphria, for example, 
being recorded 

l)r H. Bischoff, of Berlin, gives a general list of the 
Lithuanian Hvmenoptera, including the aculeates, 
ichneumons and saw-flies. This contribution appears 
to be remarkably complete, and it includes useful 
data respecting localities and times of occurrence 
Of the Aculeata it is a matter of interest to British 
entomologists to note that the genus Bombus is repre¬ 
sented by twenty species and numerous varieties, wmle 
Psithyrus only comprises the same six species that 
occur in Butrin Ihere are seven species of Vespa, 
two of which, media and saxonica , do not occur in 
Britain The Chrysidida? are represented by seven 
genera and eighteen species The region appears to 
be rather poor in ants, only twelve species being 
recorded There is a long and valuable list of 
Ichneumomdae and the Tenthredinoidea are tolerably 
well represented The Trichoptera and Ephemerop- 
tera of the Bialowieser Wald (pp 339-342) are listed 
by the well-known authority. Dr. G. Ulmer of Ham¬ 
burg * in the first-mentioned order forty-three species 
are enumerated, but only five species of Ephemerop- 
tcra are recorded 

The fourth article (pp 343-406) is by Dr. H Klose, 
of Berlin, who gives a very full illustrated account of 
the history and practice of bee-rearing in the forest 
regions. Of special interest are the curious vertical 
log-hives used in that part of the world Some of the 
older forms of these are carved with bizarre human 
effigies and several are figured from the " Brandenberg 
Bewehorte Bicnen-Kunst," dated 1696. 


Annual Meeting of the Association of Technical Institutions. 


T HE annual general meeting of the Association 
of Technical Institutions was held in Regent 
Street Polytechnic on March 3 and 6. The new 
president (the Marquis of Londonderry) was unable 
to be present, and nis presidential address was read 
by Lord Emmott, who prefaced his reading with 
a reference to the unofficial Committee which is at 
present inquiring into the relationship of technical 
education to other forms of education and to industry. 

That the time is ripe for such an inquiry became 
evident during the Conference, Three of the papers 
submitted dealt with the education of employees in 
distributive trades—a matter which has hitherto 
received little attention. Prof. Knox's paper on 
" Recent Developments in the Teaching of Mining in 
Technical Colleges " was particularly noteworthy in 
view of recent suggestions that the mines of Great 
Britain are inefficiently equipped and managed. His 
description of the general manager (whose staff 
organisation has three main divisions : colliery engin¬ 
eering, colUery managing, and chemical engineering) 
i* tHumipating and deserves reproduction : 
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"He is by innumerable Acts of Parliament held 
legally responsible for the safety of all workmen m 
and about the mines Besides having to supervise 
all the work of . . . engineering departments he 
must be fairly expert in Geology and Surveying. . . . 
He must have an extensive knowledge of the Laws 
relating to Coal Mines, Use of Explosives, Use of 
Electricity in Mines, Workmen's Insurance and 
Compensation . , . the Law relating to Leases, 
Surface Supports, Trespass, Leasehold, and Copyhold, 
Railways, Local and Imperial Taxation, etc. Last, 
but most important of all ... he requires to have a 
knowledge of psychology and be imbued with a broad 
understanding in the handling of workmen." 

Lord Londonderry's theme included the twin 
problems of the increase in the numbers entering 
the 1 black-coated' professions and the serious lack of 
skilled manual workers (which wiU be felt most keenly 
when industry revives). In spite of the development 
of scientific appliances and automatic, machinery, he 
masted upon the continued necessity for good 
craftsmanship, and submitted that preference is being 
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given to 4 black-coated' occupations because of 
causes not often considered In the past we have 
allowed the manual worker to become skilled at the 
expense of his intellectual equipment: his formal 
education usually ceases after the elementary school 
—a matter which needs attention if there is ever to be 
a redress of the social balance to the advantage of the 
craftsman as opposed to the clerk. During recent 
years, too, there has been the factor of the enhanced 
cost of living • bovs must earn quickly, and ' blind- 
alley ' jobs have been accepted eagerly. Further, 
there can be no doubt that, not only does unemploy¬ 
ment fall most heavily on the skilled worker during 
trade depression, but wages, too, in those times, fall 
below those for unskilled work What incentive is 
there for parents to send a boy to a long apprentice¬ 
ship if, at the end, he may receive 10$. per week less 
than an unskilled man ? The obsolete apprenticeship 
system is a final point requiring reconsideration 
among the many things the War taught us is the 
fact that a long apprenticeship is not always necessary 
for the production of skilled workers 

The most animated discussion of the Conference, 
however, centred round the question of ‘ Adult 
Education ' A Board of Education Circular (1355) 
appears to encourage local education authorities to 
organise and control 4 adult education,’ although 
intimate administration might be delegated to volun¬ 
tary organisations acting as advisory committees or 
managing bodies Prominent among such organisations 
is the Workers' Educational Association, but opinion 
concerning it appears to have been divided because it 
is alleged to have ceased to be an entirely independent 
organisation since it became one of the contributory 
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bodies to a new scheme wi^h the Trades Union 
Congress, and must therefore tend to be governed 
by the latter in its educational policy* 

As part of the Conference, a paper on " The Place 
of the Local College (Technical Institution) in Adult 
Education " was read by Prof Peers, and, in the dis¬ 
cussion, opinion was divided as to whether local 
education authorities should, or should not, accept 
financial responsibility for this type of education. 
The whole matter is to be discussed further, but it is 
to be regretted that no one attempted to define 
4 adult education ’ Educatfbn has suffered con¬ 
siderably from the tendency to divide it into water¬ 
tight compartments Already we have elementary, 
secondary, technical, and university education. Now 
another term is used to describe something which is 
looked upon as another compartment No wonder 
there is confusion of objects and aims I A body of 
students (age 20 years plus) under a voluntary 
organisation studies psychology, that is 4 adult 
education ' Students of the same age study engin¬ 
eering or commerce (in their broadest implications) in 
a technical institution. this type of education appears 
to be regarded as outside the field of adult education. 

An ancient error still persists Technical educa¬ 
tion is regarded as synonymous with vocational 
instruction What are the facts * In most technical 
institutions the course subjects are so presented that 
they become an education liberal in the fullest 
sense Again, in such schools there is always a large 
percentage of students taking subjects which are 
thoroughly non-vocational These facts do not 
appear to* be well known The inquiry referred to 
by Lord Emmott is therefore timely 


The Fate of the Hexosephosphoric Acid Esters in the Mammalian Organism. 


'TP HE importance of compounds of hexose and 
* phosphoric acid, both m the intermediary 
metabolism of carbohydrates and in the process of 
ossification, is now well established. One need only 
mention the origin of the lactic acid of striated muscle 
from a hexosediphosphate, the connexion between 
inorganic phosphorus and glucose in the mechanism 
of the action of insulin, the occurrence of hexose- 
phosphates in the fermentation of yeast, and the 
hydrolysis of one of these esters present in the blood 
by means of extracts of bone But our knowledge 
of their physiology is still very incomplete, so that 
interest is attached to any work which helps to fill 
the gaps O Ftirth and J Marian {Ahad Wissensch . 
Wien, 1025. No i8, p 175) have attempted to follow 
the fate of the hexosechphosphonc acids in the 
mammalian organism, by injecting a pure neutral or 
acid sodium salt subcutaneously into dogs , this 
route was chosen in preference to feeding by mouth 
in order to avoid any bacterial decomposition in the 
intestine It was found that the diphosphate was 
broken down ; part of the phosphorus appeared in 
the unne as inorganic phosphate, but about half was 
retained in the body, together with all the hexose. 
The authors suggest that the portion retained was 
utilised by muscle in the formation of lactacidogen. 
No effects were produced on the general metabolism 
even by doses so large as 40 gm. per kilo, body weight, 
It is of interest to note that some preliminary chemical 
experiments have led the authors to suggest that the 
molecules of these compounds may possess a cyclic 
structure. 

Ftirth and Marian have shown that a hexose* 
diphosphate can be utilised by the body after parenteral 
administration H. D< Kay in some recent work 
(Btochem. Journ, 1925, vol. 19, p 433) has brought 
forward some evidence as to the tissues in which this 
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destruction occurs In an investigation into the 
phosphorus compounds of milk, he has found at least 
two organic acid-soluble phosphorus compounds in 
cow's, goat's, and human milk, one of which is readily 
hydro!ysable by tissue extracts whilst the other is 
more stable. The fact that muscle extract does not 
hydrolyse the compounds at all readily suggests that 
they are not of tne yeast hexosediphosphate type, 
although preliminary experiments indicate that the 
one, which is attacked by bone enzyme, is probably a 
hexosephosphoric acid ester. Of more interest m 
connexion with Furth and Marian's work is the 
finding that the compounds present m milk are not 
attacked by saliva, gastric or pancreatic juice, but 
are broken down by the intestinal juice On the 
other hand, most of the tissue extracts examined 
were active in this respect, including both extracts 
of gastric mucosa and pancreas, although the external 
secretions of these latter were inactive 

It appears, therefore, that hexosephosphates are 
hydrolysed in the gut before absorption, but the 
general presence of hydrolytic enzymes in the tissues 
implies that under suitable conditions the latter will 
be able to synthesise these compounds, as is also 
suggested by the fact that the esters occur in the 
circulating blood. Kay finds that phosphorus is 
present in milk in no fewer than eight different forms,, 
including free phosphate, caseinogen, phosphatides 
and acid-soluble esters, and suggests that this abun¬ 
dance is to ensure adequate absorption of this element. 
The compounds will be hydrolysed at different levels 
in the gut, and H is thus possible that the concentration 
of P 0 4 " ions will be kept so low that the solubility pro¬ 
duct of calcium phosphate is not exceeded, thus obviat¬ 
ing the precipitation of this insoluble salt in the alka¬ 
line or neutral contents of the intestine, with the result¬ 
ant lose of both calcium and phosphorus in the faeces^ 
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University and Educational Intelligence. 

Aberdeen, —Mr. G, Leslie Purser has been ap¬ 
pointed lecturer m embryology, Mr. W. H. Bruford, 
reader m German, Mr. J Macfarlane, reader in geo¬ 
graphy, and Dr. J. P. Kmloch, lecturer m public 
health, have been appointed members of the Senatus 
Academicus. 

The University Court has resolved to institute a 
post-graduate course of study in the faculty of 
medicine, during the ensuing summer term, for the 
benefit of practitioners in the north-east of Scot¬ 
land. 

Cambridge —Mr. A Hutchinson has been re¬ 
appointed demonstrator in mineralogy and assistant 
curator of the Mineralogical Museum 

L R. Bishop, scholar of Trinity College, has been 
appointed to a Frank Smart studentship in botany 
He was placed in Class l in the Natural Sciences 
Tripos in 1925, and is engaged in research on respira¬ 
tion in plants 

Rayleigh prizes have been awarded to R. C Cooper, 
of Trinity College, and H, Horrocks, of St Catherine’s 
College, for essays on 14 Some Inequalities applicable 
to the Theory of Functions ” and " The Effect of 
Wind on Tides and Currents and the Decay of Waves 
in a Circular Basin " respectively 

Smith's prizes have been awarded to G S Mahajam, 
of St John’s College, who wrote on the theory of 
ferromagnetic crystals, and LI H Thomas, of Trinity 
College, whose essay dealt with Kronecker’s theorem 
in relation to adiabatic invariants 

The University Appointments Board has presented 
the annual report reviewing the work during the 
past year of the Board and the present position of the 
labour market as it affects students who have finished 
their university courses. It is stated that there are 
many opportunities available for men with a know¬ 
ledge of both chemistry and engineering , another 
point of importance is tnat there is a lack of candi¬ 
dates for good appointments on the educational side 
in the Dominions. 

London —The title of professor of physiology m the 
University has been conferred on Dr J. S. Edkins, 
in respect of the post held by him at Bedford College 
During the War, Prof Edkms was a member of^the 
Physiology Committee of the Royal Society and of 
the Gram-Pest Committee, and he also acted as 
secretary of the Chemical Warfare Medical Committee 
(a joint committee of the War Office and Medical 
Research Council). Since October 1911 he has 
published a text-book on practical physiology (with 
Pembrey, Beddard, L. Hill, and McLeod) and papers 
on the physiological and histological effects of poison¬ 
ous gases and vapours, on the effect of vanous gaseous 
reagents upon the flour moth (Ephestta Kuhmella) 
and other pests found in flour, and more recently on 
parasitic organisms in carnivores and on an organism 
normal to the human stomach. 

Oxford —On March 9 the second annual report of 
the Committee of Management of the Lewis Evans 
Collection of Scientific Instruments was presented to 
Convocation, The report deals, in the first place, with 
the public opening of the collection on May 5, 1925, 
and then proceeds to record the work done on the 
structure of the Old Ashmolean Museum, which has 
resulted in the restoration of one of the features 
originally provided by Wren. The complete text of 
the mural inscription over the old Library door has 
now been recovered, and its restoration has been 
thereby rendered possible. A list is given of acces- 
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sions during the past year , many of these are of great 
interest. They include an early example of a 
Sprengel mercury pump, a seventeenth-century phar¬ 
macy jar for the reconstruction of one of Mayow f s ex¬ 
periments on respiration, and a copy of Lieut.-Col F. 
Pepys - Cockerelrs well - known portrait of Samuel 
Pepys, F.R S. A beginning has been made with 
the construction of models of obsolete instruments, 
notably the ‘ perspectograph ' and bowl level designed 
by Wren for the rebuilding of London after the Great 
Fire Prof Jenkin has made a special study of the 
astrolabes in the collection, and has published an 
explanatory book. Many collections have been 
deposited on loan , among the contributors being 
New College, St John’s College, and the Curator of 
the Daubeny Laboratory at Magdalen College The 
Library has been enriched by the accession of works 
by Elias Ashmole, given by his representative, Mr. 
Bernard Ashmole An account of the whole collection 
has been published by the Clarendon Press, under the 
title of “ Histone Instruments for the Advancement 
of Science ” At the conclusion of the report, the 
energetic Curator, Mr R T Gunther, fellow of Mag¬ 
dalen College, directs attention to the need for service 
rooms and accommodation for office work in the 
Ashmolean Building itself , the deficiency being at 
present supplied by the provision of part use of the 
Curator’s private study at Folly Bndge. 

Sheffiiu n —The Council of the University has ' 
decided to confer the title of honorary professor of 
mining on Mr Douglas Hay, formerly professor of 
mining 

The following appointments have been made 
Dr D C Harrison to a lectureship in pharmacology , 
Mr H Blacow Yates to a part-time demonstratorship 
in anatomy, Mr R A. Mott to the post of research 
assistant in fuel 


Ihe doctorates conferred in the sciences by Ameri¬ 
can universities have increased in number sixfold 
during the past twenty-five years, the number con¬ 
ferred in 1900 and 1925 being 102 and 621 respect¬ 
ively. The Research information Service of the 
National Research Council has compiled annually 
stnee 1919-20 a classified list of the theses of the 
recipients of these degrees and a statistical analysis 
by university and by subject is published in Science 
of December 25, 1925, with an announcement that 
statistics regarding the doctorates in chemistry and 
a list of dissertations covering the period 1922-23 
to 1924-23 will appear in the Journal of Chemical 
Education . The list of the theses is on file in the 
Research Information Service, and information regard¬ 
ing them will be furnished on request. Of the 621 
doctorates conferred m the sciences in 1925, no less 
than 244 are classified under the head of chemistry. 
Zoology and botany come next with 71 and 65 
respectively. These three with physics (56) and 
psychology (51) include more than three-fourths of 
the total number of doctorates, the remainder being 
distributed among geology (25), mathematics (22), 
bacteriology (20), physiology (17), agriculture (13), 
geography (13), and eight other sciences (24). The 
number of doctorates conferred in mathematics has 
decreased noticeably since the War years, whereas 
almost every other subject shows an increase. Of 
the seven hundred and odd degree-conferring institu¬ 
tions in the United States, only forty-one conferred 
the doctorate in science in 1925, and of these, 
Wisconsin, Chicago, and Columbia* head the list 
with 64, 59, and 51 respectively. Harvard conferred 
only 25. 
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Societies and Academies. 

London. 


Contemporary Birthdays. 

March 2i, 1861. Sir George Hadcock, K.B.E , F,R,S, 
March 21, 1873. Dr. Andrew Balfour. 

March 21, 1865. Right Hon. Herbert A L, 
Fisher, F R.S 

March 22, 1868. Dr Robert A. Millikan. 

March 25, 1863. Dr. Simon Flexner, For.Mem R S. 


Sir George Hai^cock, formerly an officer in the 
Royal Artillery, is managing director of Sir W. G. 
Armstrong, Whitworth and Co., Ltd. He is an 
associate member of the Ordnance Committee Sir 
George has written much on modern artillery develop¬ 
ments. He is Hon D Sc. (Durham). 

Dr, Andrew Baifour was born at Edinburgh 
and educated at George Watson's College, and at the 
Universities of Edinburgh, Cambridge, and Strasbourg. 
He was Director of the Wellcome Tropical Researcn 
Laboratories, Khartoum, 1902-13, and for most of 
that penod Medical Officer of Health, Khartoum. In 
1918 he was president of the Egyptian Public Health 
Commission Dr Balfour is Director of the London 
School of Hygiene and Tropical Medicine. 

Mr Fishkr is a Londoner, and was educated at 
Winchester, New College, Oxford, and at Paris and 
Gbttmgen He was Vice-Chancellor of the University 
of Sheffield, 1912-16; then he became President of the 
Board of Education, holding office until 1922 In 1925 
he was designated Warden of New College, Oxford. He 
is also a trustee of the British Museum. Mr. Fisher 
delivered the Lowell lectures at Boston, Mass,, in 
1909 and 1924 He was a member of the Royal 
Commission on the Public Services of India, 1912-15. 

Dr. Millikan, Director of the Norman Bridge 
Laboratory of Physics, Pasadena, California, was born 
at Morrison, Illinois, USA. He graduated at Oberhn 
College, Ohio, and for two years afterwards taught 
elementary physics there , later on he occupied the 
chair of physics in the University of Chicago. He was 
Nobel laureate in 1923. Dr. Millikan's researches m 
the fields of electricity, optics, and molecular physics 
have been of outstanding importance Most notable 
was the measurement of the charge of the electron. 
It was recorded that “ this work furnishes the most 
direct and complete demonstration wliich has yet 
been found of the atomic structure of electricity /* 
Recently he has announced the discovery of high- 
frequency radiation of cosmic origin. Dr. Millikan 
was Hughes medallist of the Royat Society in 1923. 
He is the author of “ Science and Life " (1923). 

Dr. Simon Flexner was bom at Louisville, Ken¬ 
tucky, and took his doctorate in medicine at the 
university of that city in 1889 He studied also at 
Johns Hopkins University, and at the Universities 
of Berlin, Prague, Strasbourg, and Paris. At the first- 
named he was professor of pathological anatomy, 
1889-99, afterwards occupying a similar chair at the 
University of Pennsylvania until 1903, leaving to 
become Director of the Laboratories of the Rockefeller 
Institute for Medical Research, New York. He is 
an Officer of the Legion of Honour of France, 
Hon.LL D. t Cambridge, and D.Sc„ Harvard, Yale, and 
Pnnceton Universities. Dr. Flexner is the author 
of many papers and monographs relating to bac¬ 
terial and pathological subjects, including “ The 
Bio - chemical Constitution of Snake Venoms " ; 
n Epidemic Cerebrospinal Meningitis and its Serum 
Treatment " ; " Experimental Epidemiology/' 
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Royal Society r March n.—J. A Campbell; 'The 
effects of ultra-violet radiation upon the metabolism 
of healthy subjects Radiation by total rays (223 mm* 
770 mm) from the mercury-vapour lamp, or by the 
group of rays through blue uviol glass (290 MM-436 mm), 
or by the visible rays from either 01 these sources 
(400 MM-770 mm and 400 MM-436 mm respectively) has 
no effect upon the metabolism of healthy men, mice, 
or rats When mice lie together in groups there is 
apparently a decrease of carbon dioxide output due 
to reduction of surface area. A simple method of 
estimation of carbon dioxide output and oxygen 
intake in small animals is described —E. Fonder : 
A study of certain forms of inhibition and accelera¬ 
tion of haemolysis. Four types are recognised : (1) 
the inhibition produced by plasma and serum, 
described by expressions which suggest an inter¬ 
action between the plasma or serum and the lysis 
not unlike those which occur m adsorption processes ; 
(2) the inhibition produced by certain bases, sugars, 
and neutral salts, which are described by linear 
expressions ; (3) the acceleration produced by acids 
and by certain salts, also described by linear expres¬ 
sions , and (4) the acceleration produced by plasma 
or serum when added to a haemolytic system m which 
the lysis is one of the bile salts or soaps. Types (2) 
and (3) are the most generally met with, and the 
expressions necessary for their description are given, 
the object of the study being to investigate the 
kinetics of such haemolytic systems In the case of 
substances the reaction of which is not neutral, the 
effect is not wholly dependent on the pH —S B. 
Schryyer and H W. Buston : The isolation of some 
undesenbed products of hydrolysis of proteins From 
the hydrolysis products of one of the oat proteins, 
two hitherto undesenbed amino-acids were isolated 
by the authors' ‘ carbamate method ' and were 
found in the non-basic fraction of the soluble barium 
carbamates. These latter can, by means of the zinc 
salts, be separated into three main fractions, one of 
which contained two amino-acids. These were separ¬ 
ated by taking advantage of the fact that one gave 
a copper salt insoluble in methyl alcohol and the 
other a copper salt soluble in this solvent. The 
former has a formula corresponding with hydroxy- 
aminobutync acid, C 4 H* 0 8 N, and gave a dibenzoyl 
compound, mp 112 0 , and a phenylisocyanate com¬ 
pound, m.p. 143 0 , The other ammo-acid has a 
formula corresponding with hydroxy valine, C 6 H 11 0|N f 
and gave a dibenzoyl compound, m.p. 117°, and a 
phenylisocyanate compound, m.p. 145 0 . There is 
evidence of the presence of other undescribed sub¬ 
stances — A, W, Greenwood and F. A. E. Crew ; 
Studies on the relation of gonadic structure to plumage 
characterisation in the domestic fowl. Into a brown 
leghorn hen, ovariotomised when four days old, the 
testes of a brother were implanted. The bird first 
assumed the plumage characterisation of the cock, 
but after a general moult its plumage became as 
that of a hen. Post-mortem examination revealed 
a small fragment of degenerate ovarian tissue left 
behind at the time of operation, an active right gonad 
of testicular structure, and abundant testicular tissue 
which had developed from the grafts. Ovarian and 
testicular tissues in respect of their own individuation 
seem to exert demands upon the general economy of 
the same kind but different in degree ; the function¬ 
ing of an ovary is physiologically more expensive, 
but it is possible to augment the demands of the 
testes until they become equivalent to the ovary. 
This hen became cocky-feathered because in her boo®* 
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at this time there was active testicular tissue; later 
she. became henny-feathered because the amount of 
testicular tissue had become greatly increased and 
had exerted demands upon the body equivalent to 
those of an active ovary.—E. P. Cathcart and W. A. 
Burnett: The influence of muscle work on metabolism 
in varying conditions of diet. A long series of muscle- 
work experiments were earned out on a human 
subject living on different types of diet: (i), low 
nitrogen, meat-free, (2), high nitrogen, meat-free ; 
(3), as in (1), but meat extractives added ; and (4), a 
meat-containing diet. The nitrogen exchange and 
the respiratory exchange were both studied. A 
definite rise in both the output of nitrogen and 
sulphur resulted from muscle work. Only a slight 
disturbance in the distribution of the nitrogen- 
containing constituents in the urine was noted. The 
consumption of oxygen seemed to be dependent to 
some extent on the nature of the food consumed — 
E. Fischer * The heat liberated by the beating heart 

Royal Meteorological Society, February 17.—T H* 
Somervell : On temperature at high altitudes * 
meteorological observations of the Mount Everest 
Expedition, 1924. The performance of any little 
extra work, such as even the recording of a tempera¬ 
ture, is very irksome at high altitudes. Temperatures 
were usually recorded at 8.30 h ,i2h ,and i6h.eachday, 
and readings were taken from a minimum thermometer 
freely exposed to the sky about one foot above the 
ground. The lowest temperature recorded from this 
freely exposed thermometer was at Camp 3 (21 ,ooo ft), 
the reading being - 24 9 F Only a few observations 
were taken at Camp 4 (23,000 ft) towards the close of 
the expedition—F, J. W Whipple. The significance 
of the observations (above), and particularly the lapse 
rate of temperature with respect to height.—Vaughan 
Cornish : Observations of wind, wave, and swell on 
the North Atlantic Ocean. The speed of the waves 
measured directly by the time taken to run the length 
of the ship, and the period as measured by the 
intervals between their arrival, gives art observed 
speed m agreement with that calculated from the 
period by the usual mathematical formula Using a 
new and speedy method for determining the period of 
waves at sea which permits the separation of the wave 
proper from the swell, it was found that when there 
was no crossing swell, the speed of the waves was so 
nearly equal to that of the wind that their crests were 
travelling in almost calm air. When there was a cross¬ 
ing swell, the wind was unable to produce waves travel¬ 
ling with nearly its own speed, the deficiency being 
increased when the crossing swell was not from a 
following but opposing direction The height of the 
waves was also kept down by crossing swell; this 
leads to an underestimate of the force of the wind as 
entered in the ship's log The direction of the wind 
is more reliably recorded by the general run of the 
waves.-—L. G. Garbett: Admiral Sir Francis Beaufort 
and the Beaufort Scales of Wind and Weather.— 
Admiral Sir Francis Beaufort was for twenty-six years 
Hydrographer of the Navy Extracts from Beaufort’s 
private logs show the interest he took in the study of 
the weather. The Beaufort scales were devised in 1806 
by Beaufort when in command of HM.S. Woolwich, but 
were not introduced into the Navy until 1838, and 
then in a form somewhat modified from the original.— 
J. Bartels : On the determination of minute |*riodic 
variations. A method is described for obtaining the 
best possible values for amplitude and phase of a 
Periodicity of riven length, if the period is hidden 
by comparatively large irregular fluctuations. The 
wibeme is applied to the determination of the lunar 
diurnal variation of atmospheric pressure in higher 

latitude*;^ 
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Unnean Society, February x8.—C. C. A. Monro 1 
Pblychaeta of the Alert Expedition : families Hesion- 
idas and Nereid®. This paper is the last of the series 
containing a systematic account of the Polychaeta 
collected by H.M.S. AUft during her voyage in 1881-82. 
It is an account of the families Hesionidae and Nereidae 
and attempts to place the classification of the genus 
Hesione on a more satisfactory basis. All th^ 
examples are from the Indo-Pacific area.—J. Rams- 
bottom : " Fairy rings " in air-photograohs.—F, O. 
Bower : A scheme of phyletic grouping of ferns. In 
“ The Ferns," vol. r , an analysis has been given of 
those criteria of comparison of the ferns which may be 
used with the view of their phyletic grouping. These 
have been arranged under twelve heads. An ' arche¬ 
type * for the class would seem to be substantially, 
similar to plants which were actually living in 
the Devonian penod, namely the Psilophytales. It 
would consist of a simple upright shoot of radial 
symmetry, possibly rootless, dichotomising if it 
branched at all, and with the distinction between axis 
and leaf ill-defined The whole plant would be 
relatively robust as regards cellular construction, and 
traversed by conducting strands with a solid xylem- 
core The solitary sporangia would be relatively large 
and distal in position, with thick walls and a simple 
method of dehiscence, and each would contain numer¬ 
ous homoSporous spores. Vol 2 of " The Ferns," 
now passing through the press, is devoted to those 
ferns which both comparison and palaeontology 
indicate as relatively primitive. They include all the 
cusporangiate ferns, together with certain families 
which have archaic features The eusporangiate and 
leptosporangiate types, with intermediate types, 
are Simplices, and all date back to Mesozoic or even 
to Palaeozoic time. Their existence makes it appear 
probable that in the course of descent a gradual 
transition took place from the eusporangiate to the 
leptosporangiate state In vol. 3 of “ The Ferns " an 
attempt will be made to trace the phyletic relation¬ 
ships between the vanous groups. 

Faraday Society, February 22.—A. J. All man d 
and R. H. D. Barklie . The influence of alternating 
currents in the electrolytic corrosion of iron The 
corrosion of iron in alkaline solutions by direct 
current, alternating current, and by alternating 
current superposed on direct current has been in¬ 
vestigated. The superposition of the two. types of 
current causes relatively increased corrosion. A 
similar result has been found when using typical sub¬ 
soil drainage liquid saturated with carbon dioxide. 
Experiments have also been carried out on the 
accelerating effects of added alkaline chloride on 
corrosion in alkaline solutions.—A. N. Campbell: 
The direct oxidation of manganous ion to per¬ 
manganate. The conditions under which manganous 
ion can be anodically oxidised to permanganate have 
been studied, and the optimum conditions evaluated. 
Only permanganate is produced by this oxidation. 
—H J. Poole : The elasticity of jellies of cellulose 
acetate in relation to their physical structure and 
chemical equilibria. The load-strain curve for cellu¬ 
lose acetate jellies bends continuously towards the 
load axis, suggesting a sponge-like or fibrillary struc¬ 
ture of rigid material in the jelly. The elasticity m 
a solvent consisting of benzyl alcohol and water in 
constant ratio follows approximately the square of 
the concentration. Thus the material of toe rigid 
phase exists as a result of a dynamic solvation equili¬ 
brium between the cellulose acetate and the solvent. 
Permanent deformation was not induced by heating 
and cooling temporarily deformed specimens, so the 
structure first formed on gelation is mainly of a 
permanent nature. Equilibrium in elastic properties 
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was only reached after a considerable period following 
a change in temperature. The creep under stress 
was studied and a coefficient of inner resistance pro¬ 
posed. Values of this coefficient run parallel with 
the viscosity of the parent sols. Benzyl alcohol as 
a solvent is deficient in OH groups, Partial replace¬ 
ment of benzyl alcohol by water resulted in a decrease 
in elasticity and an increase m solvation On the 
other hand, partial replacement by xylene lesulted 
in an increase in elasticity and a decrease in solvation. 
—F. G, Tryhorn and W. F. Wyatt : (1) The adsorp¬ 
tion by a coconut charcoal of saturated vapours of 
some pure liquid The adsorptive power at 20° C. 
of a purified coconut charcoal has been determined 
for fourteen liquids. The initial rate of adsorption, in 
accordance with the laws of diffusion, is proportional 
to the vapour pressure of the liquid, and mversely 
proportional to the square root of its molecular 
weight. For eleven of the liquids the velocity of 
adsorption is a discontinuous function of time The 
discontinuities may correspond with the sudden forma¬ 
tion of a liquid surface in the charcoal (2) Stages in 
the adsorption by a coconut charcoal from vapour 
mixtures of alcohol and benzene and of acetone and 
benzene The adsorption curves consist of three 
parts. The first stage is adsorption of the two com¬ 
ponents in a constant ratio. When the density of 
the adsorbed vapour exceeds a certain value, con¬ 
densation to a liquid occurs in the charcoal This 
marks the second stage, which continues until the 
liquid phase is in equilibrium with the bulk liquid. 
With the charcoal employed, this change occurred 
without further increase in the total number of moles 
adsorbed, and in every case involved displacement 
of alcohol or acetone by benzene The difference 
between the compositions of the adsorbed liquid 
phase and of the bulk liquid is attributed to selective 
adsorption. The third stage of the adsorption process 
is one of isothermal distillation of the bulk liquid 
into the intergranular spaces of the charcoal, and is 
the result of the curvature of the liquid surfaces at 
the points of contact of the grains.—I R. McHaffie : 
A device for circulating fluids under high pressure. 
This is, essentially an electro-magnetically operated 
pump which by a suitable arrangement of valves 
produces a constant flow of gas in the desired direc¬ 
tion 11 has been used continuously for the circulation 
of air at pressures up to 100 atmospheres. 

% 

Dublin. 

Royal Dublin Society,,February 23.—W. E. Adeney 
and Miss B. B Dawson : The estimation of organic 
matter in water by means of potassium bichromate 
and sulphuric acid. These reagents are used for the 
estimation of small quantities of oxidisable matter in 
water; the method is especially valuable for dealing 
with sewage liquors.—T. G. Mason and C. J. Lewin : 
On the rate of carbohydrate transport in the greater 
yam, Dtoscorea aJaXa Linn. Experiments earned out 
on a large scale in southern Nigeria proved that the 
average increase of tuber dry weight per stem 
amounted to 45 gm. a week during the penod of 
maximum growth Assuming the concentration of 
carbohydrates in the sieve tubes to be 25 per cent,, 
this would represent a velocity of 88 cm. per hour. 
A movement at this rate through the sieve tubes 
being clearly impossible, it is concluded that, even 
if high concentrations are assumed, the phloem is 
incapable, of transmitting the main flow of carbo¬ 
hydrate.—^. Reilly, P. J. Drumta, and C. Boyle: The 
production of lavender oil from Irish-grown plants. 
Preliminary experiments on the production of lavender 
oil from Irish-grown plants have yielded promising 
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results. Further work on a larger scale is in progress* 
The possibility of the economic production of nigh- 
grade lavender oil m Ireland is considered. 

Edinburgh. 

Royal Society, February 22,—Rev. T. Crouther 
Gordon : The finding of the Galilee skull. An ex¬ 
cavating expedition was organised in the spring of 
1925 by the British School of Archaeology in Jeru¬ 
salem, to examine some caves in Wadi J Amud in 
Galilee In the largest cave there were no cm. of 
stratified deposits on the floor, and below this a 
petrified layer of prehistoric flints. All the historic 
periods were represented by the 28 strata Beneath 
two large stones in the Palaeolithic level the frontal 
bone of a human skull Was found, along with the 
malar bpne, and the right half of the sphenoid bone, 
completely petrified. The pronounced supra-orbital 
ndges mark it as distinctly Neanderthal in type, and 
the associated flints testify to the same culture. It 
is the first trace of the Moustenan type of man 
outside of Europe 

Manchester. 

Literary and Philosophical Society, February 23.— 
T A. Coward . (1) The vertebrates of the Manchester 
district; a contribution to the regional survey. 
There are moorland, foothill, lowland, mossland, and 
urban faunas The true moorland fauna has, perhaps, 
the most exclusive character; it is confined to the 
higher hills to the north and east of Manchester, 
typical grouse-moors with spongy mosses and rocky 
outcrops The foothill and lowland faunas have 
much in common, though certain animals are typical 
of each The foothills he south and west of the moors ; 
the lowlands, partly agricultural, partly suburban, 
extend farther to the south and west, and contain 
many parks, woodlands, and lakes or meres inhabited 
by animals which are mainly characteristic of these 
environments. The mosslands are, or were, in the 
river valleys, and are in a transition stage, drainage 
and cultivation and the growth of residential areas 
constantly altering the character of the fauna. The 
urban fauna is that which is restricted by the popu¬ 
lated areas, and it too suffers change through increase 
in population, but is recovering some of its former 
character under the influence of municipal protection 
and the provision of open spaces and parks (2) The 
vertebrates of the Shetland Isles. Certain of the 
characters of the fauna are due to latitude and 
isolation. Terrestrial mammals are few, and one at 
least, the wood-mouse, is an insular form, having 
much m common with the mouse of the Faeroes; 
other animals owe their status to introduction rather 
than survival. Although there is a large passage 
avifauna, resident birds are not numerous in species 
though abundant in individuals ; most of them have 
a marine life Two of the resident passerine birds 
are insular forms, and others are of a northern type. 
Cetaceans and pinnipedes are more numerous than 
m any other part of the British Islands. The fish, 
except for migratory species like the herring, are of 
northern type. Thanks to protection, the birds are 
rapidly increasing in numbers, but other factors 
influence the spread and colonisation of the fulmar, 
gannet, and perhaps one or two other species. 

Paris. 

Academy of Science*, February 22- — A. Lacroix; 
A new eruption of the volcano of Reunion (December 
30-31, 1925)* This eruption took the same form at 
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that of September uz t 1924, and the lava is flowing in 
the same airection^-—M. Georges Perrier was elected a 
member of the section of geography and navigation 
in succession to the late L. Gentil.—B. Hostinsky: 
The transformation of differential expressions,—N. 
Saltykow : The general integral of characteristics — 
Paul L 4 vy : A theonr of growth,—N. Bone#; The 
origin of satellites,—Thad& Pecsalski: The crystal* 
lisation and sublimation of the metals. Continuing 
previous experiments on the cementation of metals 
by salts, experimental proof is given of the sublima¬ 
tion of metals in contact with their salts, the vapours 
of the metals arising from the reduction of the 
chlorides. — Michel-Samscen: The change of the 
coefficient of expansion of substances in the amor¬ 
phous state. Experiments on silicates, borates and 
phosphates described in an earlier communication 
nave been extended to amorphous organic substances. 
From the experiments detailed it is concluded that all 
bodies in the amorphous state show a discontinuity 
in the coefficient of expansion for a viscosity of the 
order of io 14 poises. To this discontinuity there 
corresponds a change in all the physical properties. 
In the case of the silicates this anomaly has been 
attributed to a change in the allotropic state of the 
Silica It is, however, a general property of matter.— 
Jean A Athanasiu : The use of mixtures of water 
and alcohol in the electrometric study of reactions by 
precipitation. An enumeration of the advantages 
presented by the use of aqueous alcohol (30 per cent) 

* m place of water in some electrometnc estimations of 
cenum, barium, mercury and lead —S. Glixelli and 
Mile. Deniszcxukowna: The preparation and pro* 
perties of solutions of antimonic acid.—Albert 
Portevin : The fringes due to cold hardening or 
corrosion. An account of the superficial deformations 
of the crystalline grains produced by polishing and of 
the effects shown after etching.—Andr6 Kling and 
Daniel Florentin : The hydrogenation of organic sub¬ 
stances at a high temperature and under high pressures 
in the presence of non-hydrogenating catalysts. It 
was to be supposed that the addition of catalysts 
would lower the temperature at which hydrogenation 
under pressure takes place, and this has been confirmed 
by experiment. The examples given include the 
production of cyclohexane and normal hexane from 
cyclohexanol in the presence of alumina, and of 
benzene, toluene, xylene, etc., from naphthalene in 
the presence of feme or aluminium chloride — 
Pattureau and Bader • The chlorhydrins of some un¬ 
saturated ap-ketones.—Albert Michel-Ldvy : Crushed 
zones and mylonites later than the Stephaman in the 
crystalline Maures massif.—P, Corbin and N. Oulianoff: 
The chain of the Aiguilles Rouges in the alpine 
otogenic movement.—Casimir Kouppert: Benzidine 
as a reagent in living plants An account of results 
obtained by the culture of the bean m weak benzidine 
solutions.--0. Munerati ■ The possibility of deter¬ 
mining the age of grains of wheat by the temperature 
of their germination From a study of the manner in 
which the seeds germinate when exposed at tempera¬ 
tures varying from 32 0 C. to 6° C., the age of the 
$eeds # if collected within three years, can be accurately 
judged. It follows from this that the optimum 
germination temperature of seeds, at least so far as 
concerns cereals, is a function of the age of the seed.— 
MUe. Panta Bftimiou: Nuclear evolution in the 
Exoasceae.-—Davy de Vinrille : The action of the 
subterranean medium on the mosses.—L. Lavauden ; 
The presence of a cypress in the mountains of Tassili 
des Azdjers (Central Sahara).—Jules Amar : Growth 
and alimentary interactions.—L. Fournier and A. 
Schwartz: The preventive action of bismuth in 
experimental syphilis of the rabbit, 
ft - - * 
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Official Publications Received. 

Agricultural Experiment Station of the Rhode Island State College. 
Bulletin 20a: Field Observations and Laboratory Findings In Paralysis 
of the Domestic Fowl By Henry 0. May, Ralph P. Tutelar and Kenneth 
Ooodner Pp. 20, (Kingston, R I) 

Report of the Botanical Survey of India for 1024-25. Pp, 10 
(Calcutta.) 

New Zealand . Department of Lauds and Survey. Annual Report on 
Surveys. Tp 10. (Wellington, N.Z.: W. A. G, Skinner.) «d. *■ 

Dominion of New Zealand • Department of Lands and Survey, 
Surveys and Maps : an Exposition or the Work, Methods and Organist- 
tlou or the New Zealand Survey. Special Publication for Distribution 
at the New Zealand and South Sean Exhibition, Dunedin, 1926-28, Pp. 
24 (Wellington, N.Z.. W. A. G. Skinner.) 

Bureau of Education, India. Hduoatton in India in 1022-24 Ftt,, 
iv+78 (Calcutta: Government of India Central Publication Branch.) 
14 aunan , 1«. 0 d. 

University of California Publications Publications of the Liok 
Observatory, Voi, lfi * Meridian Circle Observations made at the Lick 
Observatory, University of California, 1204-1994. By Richard Hawley 
Tucker. Pp, 262, (Berkeley, Calif ) 

Smithsonian Miscellaneous Collections. Vol 78, No. 8: Opinions 
rendered by the International Commission on Zoological Nomenclature 
Opinions 22 to IK) (Publication 2820) Pp. 40 (Washington, D 0. * 
Smithsonian Institution ) 

Report of ths SecretaiT of the Smithsonian Institution for the Year 
ending June 80, 1026. (Publication 2884 ) Pp. vi + 122 (Washington, 
D C Government Priming Office ) 

Annual Report of the Director, United States Coast and Geodetic 
Survey, to the Secretary of Commerce for the Fiscal Year ended June 
80, 1926 Pp. iv+79+2B plates (Washington, D C , Government 
Printing Office ) A0 cents. 

Koninkiyk Magnotlsch eu Metaorologtech Observatorlum te Batavia. 
Verhaadellngetr No. 8: Hot Ktlmaat van Nederlandnchdndita (The 
Climate of the Netherlands Indies), Door (by) Dr C. Braak Duel 2 
(Vol. 2), Afleverlug l (Part 1): Sumatra. (With English Summary.) Pp. 
v+156+67. Verhundelmgen No. 17 . Dieptcloodiogen In den Indiaohon 
Archlpel (Depth Soundings in the East Indian Archipelago) A Severing 
1 (Part 1) Pp 16. (Batavia Typ. Javasche Boekhandel en DrukkerU ) 
Field Museum of Natural History, Zoological Series, Vol. 16* The 
Marine Fishes of Panama By Seth E, Meek and Samuel F Hildebrand. 
Part 2. (Publication No 220 ) Pp Ui+881 707+platea 25 7l. Museum 
Technique Series, No. I: Herbarium Organization. By Charles F 
Millspaugh Pp 18. (Chicago, III) 

Aeronautical Research Committee Reports and Memoranda, No. 982 
(M. 80), High Frequency Fatigue Tests By Prof. 0. F, Jenklu. 
(MO 140.) Pp. 24 Qd. net. Reports and Memoranda, No. 968 
(Ae 196) • A OorajwiriBon of Model and Full Beale Performance of the 
Bristol Fighter using Flight Lieut. Capon's Method of Presentation. 
(A S.k, Vise. Model Kxpta., 60 A.4.b. Full Scale Work—Aeroplanes 

General, 128 (T 2100)) Pp, 8+2 plates 4<f. net (London* H.M. 
Stationery Office.) 

Philosophical Transactions of the Royal Society of London. Series 
B 416, Vol. 214 * On a new Type of Crustacean from the Obi Red Sand¬ 
stone (Rhynte Chert Bed, Aberdeenshire)— LuttidoeaH* rhynientft. gen. et 
sp nov. By I). J. ScourQeld. Pp 1AB 187 +plates 21-23. (London; 
Harrison and Sons, Ltd.) 

Smithsonian Miscellaneous Collections. Vol 77, No, 0 Fossil Foot¬ 
prints from the Grand Canyon. By Charles W. Gilmore (Publication 
2882) Pp, 41+12 plates. (Washington, D C. Smithsonian Institution.) 

Reprint and Circular Series of the Bureau of Standards, No 68: 
Second Census of Graduate Research Students in Chemistry By James 
F. Norris. Pp. 14. 16 cento. No 64: International Biology, an 

Address prepared for the Third Pan-American Scientific Congress, held 
at Lima, Peru, December 20, 1924-January 6, 1926. Pp 11. 16 cento. 
No 65; The Vital Need for greater Financial Support of Pure Science 
Research; an Address presented upon the Henry Robinson Towney 
Lectureship before the American Society of Mechanical Engineers, New 
Yoik City, December 1, 1925 By Herbert Hoover Pp. 6. 20 cento. 
(Washington, D.C ) 

Agricultural Research Institute, Pusa. Bulletin No, 182 * Tentative 
Keys to the Orders and Families of Indian Insects. By T. Bain bridge 
Fletcher. Pp lv+101+9 plates. (Calcutta ■ Government of India 
Central Publication Branch.) 1.4 rupees; 2s. 3d 
Oonaetl Permanent International pour l'Exploratlon de la Mer. RAdlg6 
par Dr. E 8. Russell. Vol 1, No. 1. Pp. 06, (Copenhague: Andr. 
Fred Bteetetffia.) 4.60 kr. 

The Rockefeller Foundation * International Health Board. Eleventh 
Annual Report, January l, 19*24-December 81, 1924 Tp, xvlil+179. 
(New York City > 

Department or the Interior Bureau of Education. Bulletin, 1926, 
No. 25; Constructive Tendencies in Rural Education. By Katherine M. 
Cook. Pp. 27, 6 cento. Bulletin, 1925, No. 84; Educational Boards 
and Foundations, 1922-1924, By Henry R Evans Pp 12 . 6 cento. 
(Washington, D.C.; Government Printing Office.) 

United States Department of Agriculture. Department Bulletin No. 
1871: Effectiveness against the San Jose Scale of the Dry Substitutes 
for Liquid Lime-Sulphur. By W. S. Abbott, Julian L. Culver and W. J. 
Morgan Pp. 26, (Washington, D.C : Government Printing Office,) 

6 cents. 

Dominion of Canada * Department or Agriculture. Bulletin No. 88, 
New Series; A Survey of Canadian Plants In relation to their Bnvinm* 
ment. By J, Adams. Pp. 60 (Ottawa; F A. A eland.) 

Carnegie Institution of Washington. Annual Report of the Director 
of the Department of Terrestrial Magnetism. (Extracted from Year 
Book No. wTfor the Year 1026 .) Pp, 171-220. (Washington, D C-) 
University of London : University College. Reportof the University 
College Committee (February 1925-February 1926* with Financial 
automate (tor the Session 1924-26), and other Documents, for Pre¬ 
sentation to the Senate. Pp. 106. (London ; University College.) 
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Diary of Societies. 

SATURDAY, March 20. 

BimiH Mycolooicai. Society (at Llater Institute), at 11 a.n 
Royal Institution or Great Britain, at a.—Sir Brneat Rutherford: 
The Rare Gases of the Atmosphere and their Importance In Atomic 
theory (8). r 


CM) Manchester College or Technology), at 7 —A Hodgkinson: A 
General Talk on Foundry Work. 

Moll Association or Engineers (at Hull Technical College), at 7.15.— 
W A. Jackson : Machinery ana Plant Maintenance In the Textile 
Trade. 

Physiological Society (at Udi varsity Collage), 

MONDAY, March 22. 

Royal Oolleos or Muroeonb or HhOland, at 5.— Mr, Shaitock : 
Demonetratlon of Specimens of Surgical Affections of the Kidneys. 

Institution or Eliotkioal Bnqinbkrs (North-Baatern Centre) (at 
Armstrong College, Newcastle-upon-Tyne), at 7.—L. C. Grant: De¬ 
velopments In High Power Fuses 

Royal Society or Medjcinj; (Odontology Section), at 7.BO. — F N 
Doubleday Demonstration of Blood Films and Ktamographic Records 
of Hearts.—At 8.—F. N Doubleday. Action of Local Amewthetio 
Solutions on Living Cells 

Aristotelian Society (at University of London Club), at 8.— J. Levine : 
Naturalism and Values 

Royal (Society or Am*, at 8 —W. F. Higgins: Thermometry (Cantor 
Lectures) (2) 

Royal Gcookaphical Society (at ,Eollan Hall), at 8.30. 

Medical Society or London, at 8.80 —Prof. Blair Bell The Use of 
Lead In the Treatment of Malignant Disease. 

TUESDAY, March 28. 

Royal Duw.it? Sooihtv, at 4 15 —Prof. W. B. Adeney • On the Rate and 
Mechanism of the Aeration of Water under Open Air Conditions.— 
J. Bell: The Constitution of Dicyano Dlamkle with a Note on the 
Formation of a Mercury Devlative —Prof. J, Doyle and Mlsa P. Clinch . 
Hu Dentoran Theory of Cold Resistance applied to Conifers. 

Royal Oollnob or Physicians or Ijondow, at 6.—Sir Thomas Horder, 
Bart.: Endocarditis (Lumleian Lecture*) (i). 

Royal Institution or Great Britain, at 5 16.— Prof. C. H. Reach . 
The Growth of Crystals (2). 

Institution or Petroleum Trchwolooists (at Royal Society of Arts) 
(Annual Heating), at 6.80.—Sir Thomas H. Holland: Presidential 
Address.—Discussion on paper by Dr. Wade on The Search for Oil 
la Australia. 

Zoological Society or London, at 6.80.—Secretary Report on the 
Additions to the Society's Menagerie during the month of February 
1920.—J Omer-Oooper: A Revision of the Genus Perlscyphia Gent, 
(hwjwrfa Tsrrestr*o).—B. N. Sohwanwltsch: On the Modes of Evolution 
of the Wing-pattern in Nympbalids and certain other Families of 
Rhopalocerous Lepldoptera. — R. I. Pocock: (a) The External 
Characters of the Jamaican Hufcia (Caprnnj/a brownii), (b) The External 
Characters of the Flying Lemur (Oxtlmptmu tonmineMi). 

Manchester Lttxsary and Philosophical Society, at 6 80 —Prof. A 
Sommerfeld * The Periodic System, Chemical Bonds, and Crystal 
Structure. 

Institute or Marine Engineers, at 6.80. — D. Brownlie* Super- 
Pressure Steam Generation. 

Institution or Electrical Engineers (East Midland Sub-Centra) (at 
University College, Nottingham), at 6 45.—C C. Sutton and J. H, R. 
Nixon: Power Factor. 

Institution or Automobile Hnoincbrs (at 88 Pall Mall), at 7,—Prof. 
J. J. Guest: The Main Free Vibrations of an Autocar. 

Society or Chemical Industry (Glasgow Section), at 7.—R. Maclaorin : 
Cause* of Reactivity and Inactivity In Coke* 

Inetitutioin or Klnotrioal Bnoinehre (North Midland OentreHat Hotel 
Metropole, Leeds), at 7.—J. W. J Towuley : The Operation of a Modern 
Power Station. * 

Royal Photographic Society, at 7.—B Park: A Glimpse of Corsica : 
Pile parftunte. 

Institution or Bnoineebs and SmrBcriLDRae in Scotland (at 80 
Elrabenk Orescent, Glasgow), at 7.SO. 

JMstim* or Chemistry (Edinburgh and Bast of Sootland Section) 
(and ‘Society of Chemical Industry (Edinburgh and Hast of Scotland 
Section)) (at 86 Turk Place. Edinburgh), at 8 —Sir W H. Perkin: 
The Early History of Ring Closure, 

WEDNESDAY , March 24. 

Society or Chemical Industry (Chemical Engineering Group) (at 
Chemical Society), at 8 and A—Symposium on Bearings and Lubrf* 
cants:—R. Araberton ■ Roller Bearings.—R. Allan: Ball and Roller 
Bearings: Characteristics affecting their Practical Application and 
Use —Ur. A- 3D. Dnnatan and R. W. L. Clarke 1 The General Properties 
of Lubricating Oils and their Practical Application.—J. B. Huokfbrd : 
Borne Characteristics of Lulirieatlng Oils. 

Institute or Hyqiens, at 8.80.—Lieut.-CoL X H. Elliot: Bye Troubles 
of School Life 

Royal Sooiett or Medicine (Comparative Medicine Section) (Jointly 
with Electro-Thera pen tics Section), at 6.—Dr, J* F. Halls Dally; 
Ultra-violet Radiation in Man.—E. Middleton Berry: The Therapeutic 
Effects of Ultra-violet Raya and High Frequency Currents in Animal*, 
—Prof. Leonard Hill, Dr. Welnbein, Dr, H, Muaro, H, Stainton, and 
Dr L. Dobson Discussion on above. 

Gbolooioal Society or London, at 5.80.—Sir T. W. Edgeworth David ; 
The Physiography and Tectonic Structure of the Commonwealth of 
Australia (Lecture). 

Radio Society or Great Britain (at Institution of Electrical Engineers), 
at 6.—Pror E, W Merchant ■ Fading (Lecture). 
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•cqpe Smtlaa), at f.KL~}ma»t Swift andHan. &M.: HaKlMBcn of 
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Johnson: The Use of the Microscope a* a Measuring Instrument. 

THU ESP AT, March 25. 

Chemical Society (Annual General Meeting) (at Manchester University), 
at 4—Dr. A. W. Qrosslsy : Presidential Address. 

Royal Society, at 4.80.—B. B. Varney: The Secretion of Pltultrin in 
Mammals, as Shown by Perfusion of the Isolated Kidney of the Dog.* 
H W. Florey and H M. Garletcm: Rouget Cells and their Function.— 
To hs read 4n tills only —Seans King: Oogenesis In Onitcut a*Un*,— 
a M Sargent: The Relation between Oxygen Requirement and Speed 
in Running. _ „ B 

Royal College or PHYeiciANa or London , at 6.—Sir Thomas Horder, 
Bart.: Endocarditis (Lumleian Lectures) (2). _ 

Royal Institution or Gmat Britain, at 8.15.—Prof J. Holland 
Rose ’ The Indecisiveness of Modern Warfare (2). „ 

Royal Aeronautical Society (Students’ Section), at 6 —S. 8. Hall: 
Stalled Flying 

British Astronomical Association (West of Scotland Branch) (at 
Royal Technical College, Glasgow), at 7 80.— Rev. J, T. Bird: Austral 
Orientation, with Special Reference to the Calendar and to the 
Teaching of Geography.—Dr. G. D. C Stokes : The Equation of Time. 
Institute or Chemisthy Students’ Association (London), at 8 —Debate. 
Tuberculosis Society (jointly with Society of Superintendents of 
Tuberculosis Institutions) (at Cambridge),—Sir Humphry ttolleston, 
Sir St, Clair Thomson, Prof. E Collls, Prof. L. Cummins, Dr. J Crocket, 
and Dr G Marshall: Communication*.—Demonstration by Dr. H. De 
Carle Woodcock : Apparatus for Artificial Pneumothorax.—Dr. O. 
Riviere, Dr. V. Pearson, M. Davies, and Dr. P. Morgan : Discussion on 
the foregoing. 

FRIDAY, March 26. 

Electrical Association tor Women (at Holophane, Ltd., Elverton 
Street, 8 W.), at 3.—Scientific Illumination. 

Physical Society or London (at Imperial College of Science and 
Technology), at 6.—L Backhurat: Obliquity Correction* in Radium 
Estimation.—Dr A Grlftths and P. 0. Vincent: The Vtsooelty of 
Water at Low Rates of Flow, Determined Comparatively by a Method 
of Thermal Convection.—Dr. B. H. Raynor: Demonstration of Borne 
Simple Experiments with Thermionic Valves. 

Royal Colleoe or Surgeons or Evoland, at 6.—Sir Arthur Keith: 

T>eraonstratkm of Specimens of Spina Bifida and Allied Conditions. 
Institution or Municipal and County Engineers (Metropolitan 
District Meeting), at 6.80.—J. Garvle: The Life of Wood Paving as 
affected by Expansion 

Institution or Mecnanioal Engineers, at 7.-8. Hunter and others: 
Discussion on 4 Porlit * Iron. 

Royal Photographic Society, at 7.—J. MaoSymon A Criticism of the 

1025 Competition Prints. ___ 

Royal Sanitary Institute (at Guildhall, Derby), at 7.—Dr. P. Tnrton, 
Dr. S. Milligan, and others: Discussion on Goitre.—O. A. Clews and 
others: Disousslon on Some Aspects of the Housing Problem 
MANCHNSTSh Association or Engineers (at Engineers’ Club, Manchester), 
at 7.15.—P W. Seemer: Hydro-electric Engineering. 

Junior Institution or Emoikvsrs, at 7.80.— A. B. Miller: Metal 
Aeroplane Construction. 

Royal Institution or Geest Britain, at 9.—Sir Ernest Rutherford; 

The Radiation from Atomic Nuclei, , v ^ 

Society or Chemical Industry (Chemical Engineering Group).—Sym¬ 
posium on Bearings and Lubricants 
Manchester Literary and Philosophical Society. 

Tuberculosis Society (jointly with Society of Superintendent* of 
Tuberculosis Institutions) (at Cambridge). (Continuation ) 

SATURDAY, March 27. 

Royal Institution or Great Britain, at 8.—Sir Ernest Rutherford: 
The Rare Gases of the Atmosphere and their Importance in Atomic 

N^nTor England Institute or Mining and Mechanical Engineers 
(at Neville Hall, Newcastle-upon-Tyne), at 8.—J. F. C. Friend . Wiud- 

Tcbbrcu tests Society (Jointly with Society of Superintendents of 
Tuberculosis Institutions) (at OambrMge). (Continuation.) 

PUBLIC LECTURE*. 

SATURDAY, March 20. 

Horniman Museum (Forest Hill), at 8.80. — 0. Paryll Fords: AgrL 
culture and the Origin of Civilisation. 

MONDAY, March 22. 

Maimtonr. - Sir WUfred Beveridge; Insects In Relation to PubWb 
Health (Chadwick Lecture). 

THURSDAY, March 25. 

Dyers’ Hall (Dowgate HM. B.O.), at 6.—Dr, H. L*vta*tefc i The Dye¬ 
stuff Industry ana the State, 

SATURDAY , March 37. 

Horniman Museum (Forest HfllX Rt 8.80.—Dr. H. 8. Harrison} Early 
Man and hte Wanderings, 

CONEAEMft- 

April 2 to ». , 4t 

Jerusalem and Beirut, International AwiaoieeiM OmMMM’ 1 , 
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The Electricity Supply Bill. 


T HE Electricity Supply Bill, the text of which has 
now been published, contains no surprises. 
The framers of the Bill have kept two eminently desir¬ 
able objects in view, namely, the utilisation to the best 
advantage of the heat generated by the combustion 
of coal and the cheapening of the supply of electrical 
energy in Great Bntain fpr lighting and power to the 
consumer. The project if carried out will increase the 
value of coal and will prevent its waste. A cheap 
supply of electrical power ought to enable many of 
our export industries to compete successfully in the 
world’s markets. The project, therefore, is of national 
importance and ought to be discussed from a national 
point of view In all problems of this nature, however, 
the * human factor ’ has to be considered 
In the Bill, provision is made for the establishment 
of a Central Electricity Board which will consist of a 
chairman and seven other members. The main duty 
of this Board will be to supply electricity to authorised 
undertakers, but it will only generate electricity in 
exceptional cases. One of the first duties of this 
Board will be to submit to the Electricity Commissioners 
a scheme which will state what generating stations, 
existing or to be built, will be ‘ selected stations ’ for 
supplying electricity for the purposes of the Board. 
The Board is to provide for interconnexion of selected 
stations and authorised undertakings by means of 
main transmission lines which it will purchase or 
construct. It will also take means to standardise the 
frequency of the alternating current supply. 

When the scheme is completed it will be published, 
and all persons interested in it can then be heard. The 
owners of supply stations affected have the right of 
appeal to the Electricity Commissioners, who have 
won golden opinions from every one in the past by 
the fairness and judicial calmness they have displayed 
when adjudicating on contentious matters, In the 
event of the owners and the Board failing to agree, the 
Board will have the right to acquire the undertaking. 
If no suitable authority be found willing to operate it, 
then the Board itself can make arrangements for 
carrying on the work. 

The owners of selected stations are to operate as the 
Board may direct and are to sell to the Board on 
specified terms. The Board has to construct and lay 
down the mams and transmission lines which are 
requisite for purposes of interconnexion. It has also 
to supply the authorised undertakings at a price fixed 
so that the receipts may cover the expenditure when 
taken over a number of years. The tariff will be a 
‘ John* Hopkinson * tariff, consisting of two parts, a 
fixed charge and a charge depending on the bad. If 
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any authorised undertaking refuses to accept the 
Board's terms, then the Board has power to compel 
the undertaking to supply the consumer at the same 
rate as if it purchased its supply from the Board. 

Roughly speaking, the Government has in view the 
selection of several highly efficient large power stations 
which voill supply over transmission lines, belonging 
to the Electricity Board, to industrial centres. The 
small generating stations m these centres which now 
convert the heat obtained from the combustion of coal 
into electricity with a low efficiency will cease to be 
generating stations and will become merely distributing 
centres. 

In order that the distribution may be done economic¬ 
ally, it is certain that very high voltage must be used. 
The fixing of this voltage will be one of the first duties 
of the Board. Probably 110,000 volts will be chosen 
for the pressure of transmission, and the system 
adopted will almost certainly be the three-phase 
system. Except in the proximity of towns, the three 
large copper or aluminium conductors will be suspended 
from lattice steel towers at a considerable height from 
the ground. These steel towers, with wires suspended 
between them, are not beautiful, but they will not spoil 
the landscape so much as railway lines do. They will 
take many months to complete, and so perhaps it is 
necessary to state that the public should not expect 
any immediate reduction in the price of electricity. 

The success of the scheme depends largely on the 
constitution of the first Board. We hope that some 
of the members will be young electrical engineers who 
have had experience of high-tension work in other 
countries. One also should be an expert in under¬ 
ground cable work, with first-hand knowledge of the 
maximum electric pressures that can be used in under¬ 
ground work The questions of the maximum economy 
of transmission which are essential to the success of 
the scheme can only be solved by advanced mathe¬ 
matics and engineering intuition. The latter is neces¬ 
sary, as unfortunately we cannot foretell what will be 
the best distributing points ten years hence. In 
engineering it is sometimes necessary to make rapid 
decisions on insufficient data and to move forward 
warily, always being ready to amend the scheme when 
unforeseen developments arise. 

Luckily, most of our leading engineers are almost 
wholly engrossed by their work. They take pride 
not only in its excellence but also in the amount of 
work they can do. In this respect they are unlike 
their humbler brethren, who are sometimes dominated 
by their fellow-workmen so that they are afraid to do 
their best or work their hardest. 

Difficulties common to every great scheme for 
improving industry will doubtless arise. Certain 
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engineers will nave their stations * selected/ others 
equally capable will be left in the humbler ranks of h 
the distributors. There are many capable dtotncal 
engineers who have been working for the last ten or 
twenty years converting unprofitable supply under¬ 
takings into profitable ones. They have laboured 
well and hard and have exercised thrift in every 
possible direction. Plant laid down twenty years ago 
is still in excellent working order, although naturally 
it is not nearly so efficient as large modern plant. 
Other stations are burdens either on the shareholders 
or the ratepayers. Engineers have scrapped plant 
from which they were unable to get the maximum 
output or make work economically. New plant has 
been purchased, the thermal efficiency of which may 
meet the approval of the Board. Our sympathies are, 
however, with the hardworking and thrifty engineer, 
who, although he has made a commercial success of 
his undertaking, will doubtless in the future be merely 
a ‘ distributor.' It is sometimes truer economy to 
buy a set of cheap engines to help carry the f peak * 
load than to buy a large turbine, with all its auxiliary 
plant, before it is really needed. 

The new era, however, will give rise to new problems. 
Although we sympathise with those capable engineers, 
the importance of whose positions will be injuriously 
affected by the Bill, yet this is the way of progress. 
The Ministry of Transport has a heavy responsibility 
in appointing the new Board. Engineers who are 
familiar with the much less important problems arising 
in town distribution may not be the right men to 
handle the much graver problems which this scheme 
proposes. It is certain that, whatever system is 
adopted, it will in time become antiquated. It is 
necessary, therefore, to keep an open mind and to modify 
the system whenever by any means, present or future, 
economies can be effected by so doing. 

Climate and Man in the United State*. 

The Climates of the United States . By Prof. Robert 
DeCourcy Ward. Pp. xvi + 518. (Boston, New 
York and London : Ginn and Co., 1925.) 4 dollars* 

N this work, Prof. Ward, the well-known climatologist 4 
of Harvard, gives us not merely a compilation of 
statistics relating to the distribution of the meteoror 
logical elements over his country, but to a very con* 
siderable extent, also, he exercises the true function of 
the climatologist in presenting vivid descriptions of 
climate, and its effects upon economic status and 
national life. The twenty-three chapters of the book* 
abundantly illustrated with charts and curves, indudiag 
a handsome map, of mean annual rainfall, discpSa' 
historical matter, toe geographical controls Of dimi^ 
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the different types of climate met with in the United 
States, the regional and seasonal distribution of all 
; the chief elements; namely; pressure; wind, temperature, 
humidity, sunshine, rain, and snowfall, etc., together 
.with the relation of climate to crops and of climate to 
health. Thunderstorms and tornadoes, hot and cold 
waves, which are all in their great intensity character¬ 
istic American weather phenomena, come in for special 
discussion, as also 1 blizzards,' Chinook winds (the 
ffthn of the Rockies), and that peculiar phase of 
autumnal weather known as the 4 Indian summer'— 
the great beauty of which in the eastern States is 
expatiated upon. 

The use of the plural form in the title will be observed 
in regard to an area which includes a 4 Mediterranean ’ 
type of climate on the Pacific coast, an almost tropical 
type on the shores of the Gulf of Mexico, an arid type 
in the Great Basin, semi-arid in the Plains, an extreme 
continental type with intensely cold winters, somewhat 
modified near the Great Lakes, along the Canadian 
border, and an Atlantic coast type which so far resembles 
the Atlantic coast of Europe as to have variable weather 
and a well-distributed, abundant rainfall. It must 
not be imagined, indeed, that we in England have any 
monopoly of changeable weather, for in New England 
the vicissitudes, just as frequent, are far more severe, 
and the New Yorker in winter time must be prepared 
for a change, within forty-eight hours, of, say, from 
+ 65° F. to - io° F,, the like of which the Londoner 
has never dreamed. It is a little inconsistent, perhaps, 
to find the outlying Arctic territory of Alaska accorded 
the entire concluding chapter, while Cuba and the 
Sandwich Islands, also politically American, receive 
no mention—even though the Philippines, which 
physically belong to Asia, might well be excluded by 
reason of distance. The intense 4 cold waves ' of the 
north-east States are stated to occur between December 
and March, and the insufferable 4 hot waves ' between 
June and September; but we think that November and 
May, respectively, ought to be included within these 
periods. Certainly in Europe the frosts of November 
anti the heat-spells of May are already very emphatic. 

We have only one serious charge to launch against 
this excellent book, and that is a certain backwardness 
of outlook, noticeable especially in the entire omission 
of any reference to the modem theory of the polar 
front In the constant emphasis laid upon the violent 
changes of temperature which mark the passage of 
the great winter cyclones across the northern tier 
of /States? as the wind shifts from a warm to a cold 
quarter, every meteorologist, certainly in England, will 
recognise that the United States is the very country 
entity* /discontinuitiesbetween 'equatorial' and 
attain their sharpest development, 


associated with intense cyclonic activity in winter, 
along the Great Lakes, in New England and Nova 
Scotia, as currents of warm, damp air from the Gulf 
of Mexico and the Gulf Stream interact with supplies 
of intensely cold, dry air from the interior of Canada, 
along the so-called polar front. It is not that the 
theory of the polar front is by any means the last word 
in the dynamics of cyclones; what makes the omission 
serious is that the theory furnishes a common-sense, 
geographic background of reference in studying the 
interchange of air between the equator and the poles 
that has made more powerful appeal to the imagination 
than any idea in meteorology for a long time. We 
hope, therefore, that in a second edition the facts of 
climate which illustrate this theory so forcibly in 
America will be translated into a terminology which 
has by now passed into common use by British and 
Continental meteorologists, and is certainly familiar in 
the United States itself. 

We could wish in this, as in many other works, for 
a rather more instructive systematisation and categor¬ 
isation of the geographical factors which control the 
distribution of climate. The geographical distribution 
of climate is determined by (a) latitude ; (b) altitude; 
(c) a highly complex, interdependent set of factors 
connected with the distribution and character of land, 
water, snow, and ice comprised under the designation 
4 continentality and oceamty *; (d) mountainous con¬ 
figuration (as distinct from mere altitude) affecting 
rainfall and exposure to wind, sun, and frost. Now it is 
quite impossible to class prevailing winds which trans¬ 
fer continental conditions seawards (as in the eastern 
United States) and oceanic conditions landwards (as 
in the British Isles) other than as a sub-factor of (t). 
This emerged with unmistakable clearness at a fairly 
recent discussion of Spitaler’s Continentality maps. 
(See Geographical Journal , July 1924) Imagine a 
uniform globe, divested, that is to say, of all differential 
effects of land and sea, and of polar ice : it is clear that 
over such a surface the undisturbed planetary winds 
could produce no local climatic differentiation, that 
air currents changing latitude would, on the average, 
quickly readjust their temperatures, and that if any 
cyclonic eddies developed along a poorly marked polar 
front, they must be very different in character from 
those with which we are actually $0 familiar. In fact, 
on a uniform earth, factors (c) and (<J) above, being 
obliterated, and (b) only existing with regard to the 
free atmosphere (since ex hypothesi there are no vertical 
inequalities), climate would be a function of (a) alone, as 
regards, at least, its geographical distribution. 

In the United States, the planetary westerly winds 
normal to the latitude are powerfully affected by the 
monsoonal influences of the North American continent, 
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being twisted over the eastern States into prevailing 
south dr south-west winds in July, and north-west 
Winds in January. 

There is no better chapter in the book than that 
dealing with climate and health, together with the 
summer and winter health resorts of the United States ; 
and we do not think that any member of the medical 
faculty could find fault with the philosophy displayed. 
It is dearly recognised that climate to a considerable 
extent acts indirectly on the human organism, and 
that the same phases of weather and climate may 
produce effects variously, for good or evil, according 
as hygienic, economic, and social factors are sound or 
faulty, and according to the level of health of the 
individual. In England, for example, we know that 
a spell of frost and snow sends up the crude death- 
rate, but we also know that the same weather is a fine 
tonic to those who can react to it and love the 
open air. L. C W. Bonacina. 

The Psychology of Selecting Men. 

The Psychology of Selecting Men. By Prof. Donald A. 

Laird. Pp. xii + 274. (New York; McGraw-Hill 

Book Co., Inc.; London : McGraw-Hill Publishing 

Co., Ltd., 1925.) 155“. net. 

NGINEERS and chemists have long been an 
essential part of the staff of every large factory. 
No new machine is bought before it has been carefully 
examined and good proof evinced of its worth. Samples 
of raw materials are analysed by the chemists to observe 
their purity or strength. It is but recently, however, 
that the importance has been realised, in full, of the 
scientific selection of staff. The success of many a 
factory depends as much, or more, on the skill of the 
men who use the machines as on the machines them¬ 
selves. It is no uncommon thing to find two operatives 
with equal experience, working side by side on similar 
machines, one of whom will produce half again as great 
an output as his companion. 

How can selection be successfully made among 
applicants for a position ? What method can be used 
to gain a true indication of their innate capacity for the 
work ? Dr. Laird in the work before us has answered 
this question with as much detail as is at present avail¬ 
able. His book is admirably planned. He starts by 
outlining the need for employment psychology, and 
then proceeds to show how its basis rests on the degree 
and extent of individual differences, and how it is 
generally safe to postulate that in an unselected group 
of individuals, these differences approximate to normal 
distribution. 

The validity of the older methods of selection—the 
letter of application, the interview, the so-called 
u scientific character reader ”—is discussed, and Dr. 
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Laird gives definite proof thlt their edecrivevaiua& 
many cases, especially with young workers, is liWte 
better than that obtained by chance. The unwary * 
reader is himself trapped into making judgments from 
handwriting and photographs and thus shown his 
limitations. Many factors are concerned in the in¬ 
adequacy of these methods. Often they measure 
irrelevant factors—you can tell but little of a prospect¬ 
ive engineer’s ability from his conversation, or of a 
carpenter from the letter he writes. But even in cases 
where the methods themselves have potential prognostic 
capacity, this is often lost through slipshod application, ' 
and lack of a standard by which to judge the results. 

AH this, however, is by way of introduction; though 
useful as a warning, it is merely negative criticism. The 
second half of the book is more constructive. There 
Dr. Laird is concerned with the use and evaluation of 
psychological tests of selection. Almost any sort of 
task can be used as a test if only it will give an 
accurate indication of the applicant’s ability, or predict 
with great success his future performance. There is, 
as Dr. Laird says, no mystery about mental tests. 

*'‘ They are simply an application of the scientific 
method ” The tasks, whether they are actual samples 
of the work, or simple trials of the fundamental capaci¬ 
ties underlying ability at the work, must prove their 
worth before they are used. ” They must show their 
consistency from day to day, tjieir consistency from 
user to user, and their internal consistency of measuring 
what they aim to measure.” 

It must be remembered, however, that “ tests are 
part of employment psychology, but by no means are 
they the sole contribution of psychology to employ¬ 
ment.” The interview and letter of application can be 
improved by making them more objective and supply¬ 
ing standards. It is especially important to analyse 
the personal data of successful and unsuccessful workers 
by group comparisons or other methods, to discover if 
there are any distinct differences in such matters 
between the two groups. 

Dr. Laird’s book is; as he says in his preface, “ a 
product of necessity.” The demand among employers 
for scientific assistance in the selection of their workers 
is becoming pronounced, perhaps even more in Great 
Britain than in America. The subject is still in its 
infancy and an enormous amount of research is necessary, 
but already psychological tests have proved themselves 
more than idle theory, and are in use in many offices* 
shops, and factories. They have been approved pi 
alike by the employers who have benefited by the 
increased output, and by the employees who appreciate 
the justice of this method of selection. With and) 
economic and social value their future is assured. 

W. v 
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Mystics; By F. J. M* Stratton, > Ppi 
*YV^‘+S^J' 4 - 3a' plates. (London: Methuen and Co., 
' wi jtM>* *9 a $') ***♦ < 5 d. net, 

'^TfT |TH the whole universe for its field of inquiry, 

Yv astronomical physics is necessarily a very 
large subject, and an attempt to present its methods 
and results in a single volume of modest size can scarcely 
be expected to satisfy the requirements of all classes of 
readers. In some respects, however, the author of the 
book before Us has achieved his task with distinct 
success. In the space of two hundred pages he has 
covered the whole range of astronomical physics from 
its beginnings to the most recent speculations in cosmo¬ 
gony, and we have failed to notice any subject of im¬ 
portance which has not received some mention. 

The author’s aim has been to provide a useful book 
on the subject for the student, and one which every 
astrophysicist and not a few spectroscopists would want 
constantly within reach,” and he has endeavoured to 
compensate for brevity of treatment by giving an 
abundance of references. As a guide to onginal 
sources of information the book will certainly be of 
great value to actual workers in astronomical physics, 
and to all serious students of the subject who have 
access to a suitable library. Physicists desiring to 
become more closely acquainted with the inter-rela¬ 
tionships of physics and astronomy, which are becom¬ 
ing more and more numerous, will also find the book of 
great service, and to them it may possibly not appear 
to suffer from undue compression. It seems unlikely, 
however, that the book will appeal to the general 
readier, for whom it is to be feared that much of 
the text may be too sketchy for intelligibility. One 
wonders, for example, how such a reader would fare in 
trying to interpret the photographs showing Zeeman 
effects in sunspots (Plate 17) from the few lines of 
description which accompany them. 

Historical references, instruments, and laboratory 
investigations form the subjects of the earlier chapters, 
and these are followed by others on the sun, the solar 
system, stellar radiation, motion in the line of sight, 
stellar classification, giant and dwarf stars, nebulae, 
novse, variable stars, stars with peculiar spectra, and, 
ftaidly, by a chapter on speculations in cosmogony. 
Adfong the Subjects most fully dealt with are the 
criteria for the various groups of the Harvard classi- 
fk^imrk of stellar spectra, and the determination of the 
orbit; of a apeetmscopic binary. Misprints are very 
but attention may be directed to the unfinished 
ded^fonofthe formula for the Doppler displacement 
the ne^eslsity for substitution of u for uft 


The tfoi^fcwo pfoter whkhiffustrate the volume 
have been well chosen and are satisfactorily reproduced* 
Diagrams are only four in number, and additional ones 
might have been introduced with advantage, as, for 
example, light-curves of typical variable stars. A 
number of useful tables, including standard wave¬ 
lengths, are given as appendices. It is difficult, how¬ 
ever, to see the application to the subjects dealt with 
of the table for correcting wave-lengths to vacuum; a 
list of bright stars with particulars of their spectra 
and other characteristics would have been of greater 
interest. < 

As a summary of the main facts of astrophysics, and 
as a reminder on problems awaiting solution, the book 
is a welcome addition to the few works on the subject 
at present available. 

Conduction in Nerves. 

The Theory 0/ Decrementless Conduction in Narcotised 
Region of Nerve By Prof. Genichi Kato. New 
edition. Pp. v +166 + 6 plates (Tokyo : Nankodo, 
Hongo, 1924.) 3 dollars. 

U NTIL Prof. Kato had contributed this most im¬ 
portant monograph to the study of the nervous 
system, it had been held generally that a nerve impulse 
passing through a length of nerve which had been 
rendered un-normal in some way, as by the action of 
narcotic drugs, underwent a gradual diminution in its 
course (‘ decrement ’), leading, if the narcotised region 
were sufficiently long, to its complete extinction. If 
the impulse did regain normal nerve without suffer- 
ing extinction, it regained its normal magnitude to 
the full. 

The author contends that this view is erroneous. 
He and his colleagues in Keio University have used 
in their experiments a sciatic-nerve-gastrocnemius- 
muscle preparation which is 10 centimetres long, 
obtained from the Japanese toad Bufo vulgaris 
Japonuus. Such a preparation may be put in a 
narcotising chamber without fear of diffusion from the 
outside—and consequent dilution of the narcotic— 
upsetting the narcosis of the region observed. By 
varying the length of the chambers and the narcotising 
solutions of vapours therein contained, or by observing 
the electrical responses from narcotised nerve, evidence ' 
is produced against there being a gradual diminution. 
The impulse is subnormal but it does not suffer ‘ decre¬ 
ment/ On reaching again un-narcotised nerve, the 
impulse becomes normal. When the degree of narcosis 
is pressed, excitability and Conductivity disappear 
simultaneously. 

T£c unusual length of nerve in tbe**Jaj>*nese toad 
gives "abo latitude for observations on the spread of 
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current along the nerve, which may be for a distance 
so great as 2 cm. This is claimed as another source 
of error which workers with nerve-muscle preparations 
of only European magnitude cannot avoid. In the 
array of careful experiments described in detail with 
their protocols are some in which the conditions 
simulated those of earlier workers, who of necessity 
have used smaller animals than the Japanese toad. 
Then the results agree, until, altering conditions and 
avoiding the error of diffusion in narcotisation and of 
escape of current, as is possible With the great length 
of nerve, it is shown that no interpretation involving 
decrement of the impulse can be permitted On other 
aspects of the passage of the impulse in nerve there is 
no wide disagreement with previous observers. 

There are many small printing errors. On p. 79, 
“ entangled ” for “ disentangled ” or “ untangled ” is 
probably the worst. The book deserves an index. 

These small failings will not detract from the far- 
reaching possibilities of Genichi Kato's work and 
inspiration 

Our Bookshelf. 

The Fight jor Everest • 1924 By Lieut Col. K. b. 
Norton and other Members of the Expedition. Pp. 
xi + 372 + 32 plates + 2 maps. (London * Edward 
Arnold and Co , 1925.) 255. net 

It would indeed be a strange personality which would 
not be stirred by this thrilling account, ending, alas, 
m tragedy, of the third expedition towards the summit 
of Mount Everest. The first in 1921 was in fact no 
more than a reconnaissance, the second in 1922 is 
described as “ The assault/’ while we may well hope 
that the 1924 volume now published under the title 
ot the “ Fight for Everest” will be itself succeeded by 
the final volume, the “ Attainment ” 

The introduction by Sir Francis Younghusband 
should persuade even the most cold-blooded reader 
of the value of such an effort Most of the members 
of the expedition contribute a chapter or more: 
commencing with “ The Start ” by General Bruce, 
soon to be invalided back to the base and to be suc¬ 
ceeded in command by Colonel Norton, there follow 
in succession (an enumeration of the chapter sub-titles 
tells the story), the march across Tibet, the Rongbuk 
Glacier, the North Col, Norton and Somervell's 
attempt, Mallory and Irvine's attempt, the return to 
Base Camp. 

Mallory's letters, too, are fascinating reading, giving 
a glimpse of that enthusiasm which carried him and 
Irvine to their last final climb. The actual cause of 
their deaths will always remain a mystery. Did they 
reach the summit and fail to find their camp again 
or did they meet with an accident ? We sympathise 
with the relatives and friends of those who died, a 
sympathy mingled with pride that Britain can still 
produce these men 

Second only to the last climb are those of Norton 
NO. 2943, VOL, 117] 


and Somervell and of Odell height ?8 ,ooq feet ~ 
sterns well within the reach of such men, while k seehis t 
only a few years ago that a climb to 24,000 feet was 
considered an impossibility, 

Part III. deals with the scientific results, the physio¬ 
logical effects, and the use of oxygen, as well as the 
natural history, geology and glaciology and photo¬ 
graphy, each of which are well treated. 

Although newspaper articles and the well-known 
cinema, the “ Epic of Everest,” have familiarised us 
with most of the details of the expedition, this volume 
forms a valuable permanent record, well illustrated as 
it is with an exceptionally artistic map. 

Landmarks in the Struggle between Science and Religion 

By Prof James Y. Simpson. Pp. xiv + 288. 

(London: Hodder and Stoughton, Ltd., 1925) 

7 s. 6d net 

One may surmise that in writing this book Prof. 
Simpson had in mind the religious layman rather than 
the scientific man, who will, we fear, find the discussions 
of early theology, especially m the first half of the 
book, somewhat wearisome Prof, Simpson covers a 
very wide field, in theology, pre-history, science and 
philosophy His book is erudite and well documented, 
and indicates a remarkably w r ide acquaintance with 
many extremely diverse branches of knowledge. 
There is, however, a certain cits join tedness in the 
treatment of his almost superabundant historical 
material, which does not make for easy reading, nor 
is his centra] theme of the struggle between science 
and religion developed in any sustained and systematic 
way. 

This said by way of criticism, we must remark on 
the competence and open-mindedness of the author’s 
handling of a difficult and controversial subject. His 
attitude is that of a deeply religious man who is not 
afraid to accept all the well-substantiated results of 
science, and is able to harmonise them with his own 
beliefs. His position is that “ Science describes, the 
philosophy of science explains, and religion interprets ; 
and description, explanation, and interpretation are 
alike elements in the process of man's mental and 
spiritual adjustment or adaptation to the Universe. 
Each Is necessary, the one to the other, and must enter 
into any intelligent understanding of the world as a 
whole. Science leaves us with descriptions which 
philosophy explains in terms of a phenomenal dynamic 
Universe; religion interprets the whole most satis¬ 
factorily, after an examination of all other interpreta¬ 
tions, as the self-expression or unfolding of the activity 
of a creative God ” (pp. 270-71). 

We take it that science has no real quarrel with - 
religion, as a certain attitude to the universe, but only 
with the accretions of dogmatic theology. That science 
had a hard fight to free itself from the trammels of 
theological and other dogmatic thought is made 
abundantly clear in Prof. Simpson's book, and vigilance 
is still necessary to preserve this hard-won freedom. 
But it is well to remember that the scientific man tnust . 
beware of dogmatism also in his own sphere ; he must 
continually test and criticise accepted theories lest 
they become dead and traditional ; and he must guard 
against the danger of erecting a convenient method of 
science into a philosophy of life. E. S. ft, *J\ 
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j£/ Adaptation. Par Prof. L. Cu6not. (Encyclopedic 
’ scientifique: Biblioth^que de biologic generate.) 

Pp. 420. (Paris : Gaston Doin, 1925.) 20 francs. 

Prop* Cu4not has done biologists a service in writing 
this book. It contains treasures of knowledge, which 
have been treated with great skill and acumen. 

Especially valuable, perhaps, are the sections dis¬ 
tinguishing the different types of adaptation (necessary 
ana sufficient adaptation, statistical adaptation, etc); 
those dealing with the important but limited role of 
what is usually called pre-adaptation ; the assemblage 
of interesting facts on co-adaptation, the section 
on adaptations which are analysablc into individual 
modifications and germmally-determined characters 
both acting m the same sense, and that on the 
reason for the rarity or absence of pnmitne and 
intermediate types 

Prof Cuenot is perhaps less good on the bearing of 
mutations on the problem It is difficult to see why 
he regards natural selection as onl) weeding out 
mutations which depart from the type : Why should 
not the neo-l)arwinian scheme work with mutations as 
its raw material ? Also, in his discussion of ortho¬ 
genesis and co-adaptations, lie often forgets, or seems 
to forget, the important fact that an organism's 
environment is largely composed of other organisms, 
and that therefore we should expect to find an improve¬ 
ment in one organism bringing out improvements in 
another, as improvements in naval guns brought out 
improvements m armour plate and vice versa This 
principle will at least help to account tor many (though 
probably not all) of the simultaneous, slow, ‘ ortho- 
genetic ’ lines seen in paleontology. He could have 
accounted for some other orthogenetic phenomena by 
reference to the mechanisms of heterogonic growth 
(as summarised by Champy m his “ Sfexualite et 
Hormones 

Prof. Cuenot is sceptical as to the value of any of 
the existing explanations of adaptation, whether by 
Lamarckian means, by slow selection, by large muta¬ 
tion, or by predetermined orthogenesis. However, 
whether we share his scepticism or not, he has here 
provided considerable food for thought on one of the 
central problems of biology 

Penrose’s Annual: the Process Year Book and Review of 

the Graphic Arts, Edited by William Gamble. 

VoL 28, 1926. Pp. xvi + 146 + 70 + 57 plates. 

(London: Percy Lund, Humphries and Co , Ltd., 

1926.) is, net. 

The editor, in his usual review of process work, says 
that he regretfully confesses that the year 1925, the end 
of a quarter century, shows “ no new process, nor 
change of method, which is of outstanding importance ; 
nothing, in fact, that could be regarded as a milestone 
of progress passed in the onward march of our art and 
craft.” Much is being done, but it is in continuance 
of work started in previous years, especially since the 
War, and it may be expected to bear fruit m the 
immediate years to come. The editor then describes 
the remarkable progress that has been made during 
the quarter of a century just completed, which includes 
the introduction of the offset method and rotary 
photogravure. Colour gravure, based on three-colour 
fHinc^es^ is making great headway, and an example 
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i? given of a flower study reproduced by this* process, 
and also by a letterpress method from four blocks, so 
that the two results can be compared. Collotype is t 
still printed on slow-running flat-bed machines which 
are turning out excellent work, and “ it hardly seerpe 
likely that this practice will ever be altered.” The 
progress of the various methods of replacing the ordinary 
type setting of text by photographic methods are passed 
in review, but it seems that none have yet convinced 
the printing trade of the advantages oi these inventions 
over existing methods 

The text consists of 34 articles by experts, who give 
experiences or data of value The cunous chemical 
equation at page 129 shows that practical men should 
be content to leave theory to those that understand it. 
The fifth of the series of “ The Work ot the Private 
Presses ” is by Mr. ('has T. Jacobi on the Eragny 
Press, 1894-J914, and is illustrated with specimens. 
The numerous plates may be considered as showing 
the best that can be done to-day by perhaps every 
process that is in use. 

A System of Physical Chemistry By Prof William 
(\ McC Lewis (Text-Books of Physical Chemistry,) 
In 3 vols. Vol 2 , Thermodynamics Fourth 
edition Pp. vm + 489. (London* Longmans, Green 
and Co , 1925 ) 15s net. 

The third edition of Vol 2 of Lewis’s “ Physical 
Chemistry " appeared m 1920, and included 445 pages 
of text. The fourth edition has been increased to 481 
pages, mainly by the inclusion of hall a chapter on 
“ The Activity Theory of Evolutions ” and half a 
chapter on “ The Milner-Debye Theory of Strong 
Electrolytes.” In accordance with the author’s policy 
of quoting extensively from original sources, the latter 
section is taken from a paper by A. A. Noyes which 
appeared in the Journal of the American Chemical 
Society in 1924 

British Birds, Written and Illustrated by Archibald 
Thorburn New edition. In 4 vols. Vol. 2. 
Pp. i\ + 130 + 48 plates. (London Longmans, 
Green and Co , 1925 ) 165. net 

The first volume of the new edition of Mr. ThorbunTs 
“ British Birds ” has already been noticed in these 
columns (September 12, p 390 ); the second of the 
lour has now appeared. The coloured plates are again 
very beautiful, but the amount of space given to 
rarities, in text and picture, continues to keep the 
treatment of more important birds within rather 
narrow limits. One is glad to note, however, the 
figuring of so many as three plumage-phases of the 
great spotted woodpecker, and that the immature 
plumage of the gannet is also shown. 

Laboratory Manual of Elementary Colloid Chemistry, 
By Emil Hatschek Second edition. Pp 153. 
(London : J and A. Churchill, 1925 ) 75 6d. net. 

The second edition of Hatscliek’s “ Laboratory Manual 
of Elementary Colloid Chemistry ” contains new 
chapters on u Oxide and Hydroxide Sols ” and on 
“ Non-aqucous Emulsoid Sols and Gels.” Methods 
for determining the coagulation velocity And for demon¬ 
strating the variation of viscosity with rate of shear 
have also been included. 
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Eka-cnsliim and a Suggestion about Radiation 
and the Element *. 1 


Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of rejected vianuscnpts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 

Light Quanta and Photo-electric Emission. 

I venture to think that no theory hat? suffered so 
much from the application of an arbitrary selection 
principle to the consideration of experimental results 
as the quantum theor\ The treatment of the whole 
subject, at least so hir as it is concerned with 
X-ray phenomena—and m no branch of study is the 
acquaintance with the* quantum rules and with their 
limitation so intimate—is based upon a very in¬ 
adequate knowledge of facts It could scarcely be 
otherwise when experimental acquaintance with the 
subject is so meagre For the present I should like to 
mention only one point. 

The ‘ light-quantum ’ theory receives its strongest 
support in the phenomenon of electron emission when 
radiation is absorbed It is thought by some— 
apparently by man\—that the " light-quantum ” 
retains its individuality between the process of 
emission and that of absorption May I then re¬ 
cord an experimental fact bearing upon the 
subject p 

The ionisation produced by a heterogeneous beam 
of X-rays in a gas or the electronic emission from a 
metal plate (measured by ionisation outside the 
plate) may be abruptly and enormously increased 
either by (a) superposing on that beam a very feeble 
radiation of slightly shorter wave-lengths, or (b) by 
taking away from the complex radiation a very small 
amount of the radiation of longer wave-lengths as by 
filtering , that is, either by adding higher frequency 
radiations to, or eliminating lower frequency radia¬ 
tions from the beam, the same effect is produced, 
namely, a sudden large increase in the ionisation 
The magnitude of a sudden increase may be from 
joo to 150 per cent of the original magnitude 
This is the J ionisation produced by the J photo¬ 
electric emission accompanying the J absorp¬ 
tion. Where then are the discrete and independent 
quanta - 1 

These experimental results again show quite 
definitely that this J electron emission is an effect 
of the radiation as a whole The quality of the full 
stream of radiation decides whether or not this shall 
take place It appears (though this is much less 
certain) that the absorption is an absorption of all 
the constituents 

Such results were obtained by Miss White and my¬ 
self six or seven years ago, but were withheld from 
publication until they could be confirmed by many 
experiments such as we have recently recorded 
(and others at present being obtained by Miss Mair), 
showing that these form part of a consistent whole. 
If then a small-angled pnsm of aluminium—a wedge 
—is placed m the path of a heterogeneous beam of 
X-rays, there is transmitted a spectrum of radiations 
varying in average wave-length, capable of showing 
both J absorption lines and / absorption edges by the 
ionisation method, as do homogeneous radiations. 
The phenomenon is now being studied photo¬ 
graphically. 

C. G. Barkla. 

University of Edinburgh, 

March 6. 
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In endeavouring to confirm the identity of the 
X-ray line 1*032 on Film No. 3 (see Nature/ January 
30, 1926, p. 153), which would seem to correspond 
with the /-cq line of eka-cscsium (87) of calculated „ 
wave-length 1*0276, I have had this film intensified 
and then remeasured by Messrs, Adam Hilger, Ltd. 
(see Chemical News, February 12, 1926, p xoi). 

The result is that the lines which according to the 
original measurement were 1*434, 1 232, and 1*032 
now measure 1*434, 1 234. anc * 1*029, thus confirming 
the first values obtained, as it must be remembered 
we are not able to determine the lines very accurately, 
there being a possible error of 0*005, as previously 
stated 

The strong line of mercury, Lp L of wave-length 
1*0438, seems, however, to be ruled out, unless some¬ 
thing has happened to the film originally. I under¬ 
stand that films on development tend to shrink 
rather than to stretch. This would not satisfy the 
suspicion that the line attributed to element 87 is the 
mercury one in question There seems to be no 
other alternative than that the line is 87 La t More 
work in this field is obviously necessary 

Unfortunately, the first experiment cannot be 
repeated with the present apparatus, as there is now 
very little of the original material prepared by Dr. 

J. G. F. Druce 

Glass photographic plates are now being used in 
order to ensure greater accuracy, especially m 
measurement 

The question whethei such elements as 85 and 87 
can exist without being appreciably radioactive has 
been considered There are several well-known 
instances of comparatively stable and even non¬ 
rad loactive elements having the same atomic number 
as those which are very unstable , and uranium, the 
last-known member of the general series, is far more 
stable than most of those elements of somewhat 
lower atomic number Therefore there is no absolute 
criterion as a guide in tins respect. 

Potassium and rubidium are feebly radioactive, but, 
cunously enough, no products from their radio-change 
seem to accumulate—at least, not so far as I know. 

If these common elements are contaminated with 
those of atomic numbers 85 and 87, and if these are 
radioactive, then the problem would only be partly 
solved There is, however, no evidence of this kind. 
Both elements are mentioned on account of some 
statements to follow here 

Those elements of high atomic number are unstable 
and they emit corpuscular radiation and electro¬ 
magnetic radiation, that is, a-, £#., and 7-rays, with 
variations according to the radio-element considered. 

Conversely, one might think of the elements at the 
other end of the general series as having absorbed 
such * radiation ' at one time m their history, and 
thereby growing into larger and larger atoms, as are * 
now known Blackett's well-known experiments on 
the disruption of the nitrogen atom by high-speed ' 
alpha particles, as previously accomplished by 
Rutherford, further reveal photographically, by 
using the C. T R, Wilson ionisation cloud method, 
that when an H-particle (proton) is ejected from the 
nitrogen nucleus, the bombarding alpha particle, 
which caused the ejection, becomes absorbed ip the 
nitrogen nucleus, Henderson's experiments indicate 
that capture and loss of electrons by alpha particles 
is also a process which comes under the general head 
of mass absorption and mass radiation . 

1 The word radiation in thU title j* here used mom particularly is the 
sente of corpuvular or mau radiation. 
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There 1a a further consideration ; one might ask 
whether there cohid be a half-way state in which some 
elements spontaneously carry out both processes; 
that is to say, thev absorb ,l radiation " and then 
euiit it in the radioactive manner* as distinguished 
from the photoelectric effect proper Some further 
Statement seems necessary here, since at best the idea 
may only be a half-truth. 

However that may be, this idea is suggested by the 
i#ct that potassium and rubidium spontaneously emit 
electrons (p-rays). Have we here the intermediate 
type of activity hinted at above ? If these elements 
could absorb and then re-emit electrons, the process 
repeating, their radioactivity would be accounted 
for without the accumulation of disintegration 
products Furthermore, this dual process may 
reside an an impurity (elements) present in potassium 
and rubidium 

Considering again the experimental side, I have 
succeeded in exposing normal manganese phosphate 
(Kahlbaum's) for 10 hours without getting anything 
on the photographic film other than the copper lines 
(including a faint satellite m connexion therewith) 
and two almost invisible lines of wave-lengths 1 43} 
and 1*233 H would appear that these were the 
La l and L(i l lines of element 75 of calculated wave¬ 
lengths 1-4208 and 1-2358 Berg and Tacke (Natur- 
wissenschaften, 1025, 26, p. 571) calculate the values 
respectively as 1 4306 and 1*2355. The range of 
exposure was from the silver absorption edge to the 
copper A'dj and A*q 2 lines, which were, by the way, 
resolved There was a good deal of phosphate on the 
anticathode 1 believe this experiment shows good 
technique. Whether the above pair of exceedingly 
faint lines were those of ZxiKa x and Ka z combined, 
and Hg La v is partly immaterial to the present 
argument, for it suggests that it would be worth 
while examining potassium and rubidium in this 
way in order to detect if possible traces of, say, 87 in 
one of them 

This work is now in hand and the technique is 
steadily being improved In these experiments the 
cathode should be in good condition, that is, not 
bored out by the anode rays. 

The wave-lengths given above are in Angstrom 
units as before F. H Torino 


The Magnetic Moment of the Orbit of the Valency 
Electron of the Solid Alkali Metals. 

The normal state of the atoms of the vapours of 
the alkali metals is an * 5 * state, the atoms consisting 
of a rare gas core round which revolves the valency 
electron in a n t orbit (4, for potassium, 5 X for rubidium, 
for caesium) One would then expect that the 
vapours of these elements would be paramagnetic and 
that, when the diamagnetic properties of the rare 
gas cores were allowed for, a magneton number 
would be found corresponding to 1 Bohr magneton 
or 8-6 Weiss units. Data as to the magnetic pro¬ 
perties of these vapours are apparently wanting, but 
the spectroscopic evidence leaves no doubt as to what 
is to be expected. 

It is of some interest to see how far there predic¬ 
tions can be extended to the case of the solid state and 
what information the magnetic measurements can 
provide as to the nature of the atoms in the solid. 
If the lattice of the latter were built up of atoms in 
the same state as those of the vapour, one would 
expect that the metals would be paramagnetic, 
would follow the law % (T + A) = C, and that, supposing 
A to have a value of the order usually found* the 
atomic susceptibilities of all the alkali metals would 
Wfo^md^bout + 1300 x 10-*. 
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If, on the other hand, there is a non-polar linking 
between the atoms of the solids, the valency electrons 
being shared by neighbouring atoms, one would 
expect that the total magnetic moment of the orbits 
of the valency electrons would be zero or nearly so 
on account of the complete or approximate compensa¬ 
tion of the actual moments of the pair of shared 
orbits The valency electrons would then contribute 
at most a small positive amount to the total moment 
of the atom and the substances would be diamagnetic. 
Probably, too, these shared orbits would not take a 
definite part in the thermal agitation of the atoms, 
and their positive contribution to the susceptibility 
would be independent of the temperature, 

Further, it would be expected that the closest 
distance of approach between atoms of the solid 
alkali metals would then be smaller than the largest 
dimension of the orbit and larger than the radius 
of the rare gas core. 

The experimental data for the susceptibilities of 
the solid alkali metals have until recently been some¬ 
what chaotic Recent measurements by Miss Crow 
(Proc Roy Soc Canada, 19, 63, 1925) seem to be more 
satisfactory The susceptibilities of solid potassium, 
rubidium, and Cccsium, together with the contribu¬ 
tions to the susceptibilities due to the rubidium and 
cnesium ions were measured with the following results * 
atomic susceptibilities K - 1 9 * io’ fl , Rb - 7 x 
Cs - 8 x io °, Rb 4 - 29*8 x 10 V Cs + 37 4 x 10We 
may add the value 16 4 ^ io® for K>, being the 
mean of the figures given bv Pascal (O' R 158, 37, 
1914) and Joos (/Celts f Phys., 32, 835, 1925) 

We thus see that the contributions to the suscep¬ 
tibility of the valency electrons are as follows 
K 4 14*5 x 10 rt , Rb + 22-8 x Cs + 29 4 x io“ A 

small coirection for the diamagnetic properties of the 
actual orbit of the valency electron has still to be 
applied, but the values will remain of the same order 
of magnitude It will be seen that these values are 
very much smaller than what would be expected for 
a normal w. orbit, but arc of the order one would 
expect for the residual moment of nearly completely 
compensated shared orbits 

The contributions of the valency electrons to the 
atomic susceptibilities are approximately m the ratio 
4 8 : 5 a 6* for K, Rb, Cs 

The susceptibilities of the solid alkali metals are 
also apparently independent of the temperature, and 
the closest distance of approach of the atoms in the 
lattice falls in between the values for the major axis 
of the n l orbit and the radius of the rare gas core, 
being 2 25 A II , 3-2 A U., and 1*55 A U respectively 
for potassium 

Measurements of the magnetic properties of the 
alkali metals would thus indicate that the orbits of 
the valency electrons for the solid state are not the 
independent n % orbits shown by the spectroscopic 
data, but are shared by the neighbouring atoms to* 
form a non-polar binding L C Jackson. 

The Davy-Faraday Laboratory, 

Albemarle Street, London, W.t 


Chemical Effects produced by Resonance 
Radiation. 

We have read with interest the communication of 
Prof H. S. Taylor and his collaborators on the 
subject of chemical effects produced by resonance 
radiation, in which some exception is taken both 
to our experiments and to the conclusions given in Our 
letter of December 19, p. 899. It may be as well 

» Thertf appear* to be an arithmetical error in the paper referred] loathe 
mean far A/B being 449 and not 451, so that the susceptibility of Rb + is 
-*9*8X 10"* in place of -a® 9 X io** as actually given. 
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to indicate briefly the points on which we are in 
agreement and those on which a divergence of opinion 
apparfently exists 

It is generally agreed that the reactions under con¬ 
sideration involve the photosensitisation of mercury 
atoms, which on impact with hydrogen molecules 
render these in some way active for combination 
with gases. In our view, these reactions involve 
the simple addition of active hydrogen molecules 
to molecules of the reactants such as O s , N f , CpH 4 , 
CO In a recent communication to the Cambridge 
Philosophical Society, this view was supported by the 
isolation of If a O a , the first step m the formation of 
water, and of NjH 4 , the second step in the formation 
of ammonia. The presence of hydrogen peroxide we 
note has now been observed by Prof Taylor On 
the other hand, from the Pnnceton communications 
we gather that they incline to the view that the 
processes involve a senes of chain reactions in which 
atoms and unstable groups such as H, C a H 6 , OH 
play a part, the chains being started by one excited 
mercury atom 

The second point on which some slight difference 
of opinion exists lies in the relation of a liquid mercury 
surface to the progress of these reactions. We agree 
that the mercur> atoms forming part of the liquid 
are not active m photosen situation in fact, the 
selective action of the light *2537 indicates that the 
absorbing atoms must be free from all constraints 
The divergence m view is therefore concerned rather 
with the distribution of active mercury vapour in the 
illuminated system, when leaction is proceeding, than 
with the fundamental mechanism of the process. In 
the flow method large rates of reaction arc obtainable 
with a continuous supply of fresh mercury vapour, 
but in a static system the mercury atoms in the gas 
phase apparently only preserve theirp ho to-sensitising 
power for a very short time Prof Taylor apparently 
believes that the hauid mercury serves no other pur¬ 
pose than to supply by evaporation the wastage of 
mercury atoms in the homogeneous gas phase caused 
by chemical combination, eg mercuric oxide We 
can confirm this removal in the case of the hvdrogen- 
oxygen combination Since similar results are ob¬ 
tained for hydrogen and ethylene, chemical removal 
may not be the only method by which mercury 
atoms lose their photo-sensitising powers 

This removal or loss of potential activity must pro¬ 
ceed so rapidly that after but a short period of 
illumination the gas phase is almost devoid of active 
mercury atoms, and practically all the chemical action 
is confined, at high, gas pressures at any rate, to a 
thin layer in close proximity to the liquid mercury. 

Finally, one small point remains From the 
Princeton letter it would appear that these various 
reactions were discovered there and that, after publi¬ 
cation of their results, work was commenced at 
Cambridge on the same lines. Without the least 
intention of detracting from the interest and value 
of the communications from Prof Taylor, to whom 
we are indebted for the suggestion of employing a 
water-cooled arc, we must affirm that neither of 
these conclusions can be considered as quite correct 
Franck and his co-workers may well be claimed as 
the discoverers of these reactions. Whilst it is trfce 
that our first note on our experimental work was 
contained 111 the letter referred to above, the apparatus 
had been constructed for us by the Thermal Syndicate 
in 1924 for the purpose of investigating these very 
reactions Our early experiments were extremely 
unsatisfactory owing to the weakness of the resonance 
line obtained with air-cooled mercury arcs, and it is 
to Prof. Taylor that we are indebted for the suggestion 
of water-cooling. We may add for the information 
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of the many other workers in this interesting field 
that the employment of an electromagnet in addition' 
to water-cooling, as suggested by Prof. H W. Wood, V 
leads to a very considerable augmentation in intensity / 
of the resonance light. Eric K Ripeal, 

Herbert S Hirst. v 
Laboratory of Physical Chemistry, 

Cambridge. 


The Subjective Analysis of Musical Tone. 

Every one who has attempted to analyse a musical 
sound by the unaided ear and has acquired some 
experience at such work will recognise the peculiar 
nature of the difficulties met with. The first stage 
is, of course, to learn to concentrate attention on the 
particular partial sound sought to be recognised, and 
this is greatly assisted by previously sounding a note 
of the same pitch and firmly fixing "it in the memory, 
as recommended by Helmholtz m his " Sensations of, 
Tone ” But even after one has acquired this habit 
of attention and has had years of practice and experi¬ 
ence in acoustical work, the difficulty is only diminished 
and is not removed, as is shown by the fact that one 
may fail in some cases to distinguish a partial even 
if it be present, and that the use of a resonator is 
always a great advantage 

Helmholtz, in a chapter on the subject m his 
*' Sensations of Tone,” has discussed the difficulties 
experienced in the subjective analysis of sound at 
great length, and considers them to be the result of 
a natural tendency to fix attention on the synthetic 
rather than on the* analytic characters of a compound 
sensation This explanation is psychological rather 
than physical. That it does not go to the root of 
the matter is shown by a fact which Helmholtz him¬ 
self mentions, namely, that it is easier to hear the 
unevenly numbered partials than the evenly numbered 
ones , this suggests that we should seek for a physical 
and mechanical explanation rather than a psycho* 
logical one Further, it is possible to work under 
conditions which eliminate any explanation of the 
difficulty of subjective analysis as due to lack of 
attention When the observer has carefully prepared 
himself, as indicated above, immediately before an 
observation is made and his faculty of attention is 
at its highest level, he succeeds in observing the 
partial only in certain cases and not m others. From 
this, one may reasonably infer that the power of 
discrimination is limited chiefly by circumstances 
depending on the physical character of the sound and 
of the auditory mechanism of the ear, rather than l?y 
factors dependent on nervous perception. 

Some observations recently made by me indicate 
that the difficulty felt in the subjective analysis Of 
musical tone arises mamly, if not entirely, from the 
phenomenon of the masking of pure tones of higher 
pitch by those of lower pitch discovered by A. ML 
Mayer (Phil. Mag., 9, 500, 1876), whose results have 
more recently been confirmed and extended by R. L/ 
Wegel and C. E Lane (Physical Review , 23, 266, 1924^ 
Mayer discovered that sounds which are of consider¬ 
able intensity when heard by themselves are liable 
to be weakened and even completely obliterated by 
graver sounds of sufficient force. The surprising 
character of this phenomenon must be experienced 
to be fully appreciated. - That the auditory masking 
of pure tones of high pitch by those of lower pitch 
is the explanation of the difficulty felt in the shb? 
jective analysis of musical tone may be shown by 
simple experiments with a monochord. The observer 
selects a particular partial, say the 5th, for examine 
tion. By gently touching a node of this partial wiih 
one finger, and plucking the string,repeatedly 
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another finger, the attention of the ear is fixed on the 
pitch of this partial. The damping finger is then 
removed, and the string is plucked sharply at a point 
not far from the end to elicit the full senes of partials. 
The observer listens carefully for the 5th partial for 
a second or so, and then touches the string exactly 
at its node so as to damp out all the partials lower 
than the 5th. The 5th partial then sings out, and 
though theoretically its intensity should have been 
the same, actually a large apparent increase of 
intensity is usually perceived. The sound of the 
5th partial, previously masked by the sound of the 
graver partials, asserts itself with vehemence when 
they are removed. 

A further confirmation of these ideas is furnished 
by studies of the manner in which the audibility of 
the upper partials alters when the absolute intensity 
of the sound or its quality is varied, These details 
are reserved for consideration in a forthcoming paper 

C. V Raman 


210 Bowbazaar Street, 
Calcutta, India, 
January 27 


Intensification of the Metallic Image in Gerlach 
and Stern’s Magnetic Experiments. 

In the course of some attempts to measure the 
magnetic moment of the cadmium atom by a slight 
modification of Gerlach and Stern's original arrange¬ 
ment, a new method of intensifying the effect of a 
deposit of a very small number of metallic atoms on 
glass has been used, which although perhaps rather 
obvious has not, so far as 1 can ascertain, been 
employed for this purpose before In Gerlach and 
Stern's first experiments on the silver atom a chemical 
method of rendering the deposit of atoms on the glass 
plate visible was used In their later experiments on 
other metals it was found that in certain cases the 
deposit was visible without intensification, but in 
others it had to be developed by the same means. It 
is, however, plain that the use of comparatively huge 
Quantities of liquid when dealing with a metallic 
deposit which may be at the most on the average 
only one molecule thick is dangerous, as solution of 
the deposit might easily occur The method now to 
be described avoids this difficulty and is also probably 
easier to work. It depends on the fact that, while 
cadmium vapour at low pressures will not condense 
on a clean glass surface at ordinary temperatures, it 
does so readily at liquid air temperature If, how¬ 
ever, the smallest deposit of cadmium is already 
present on the glass, the vapour will condense on it 
' at ordinary air temperature, quickly forming a visible 
deposit. 

This phenomenon was originally discovered by 
Langmuir. He showed that by its use it was possible 
to obtain a visible deposit if only one cadmium atom 
per 3000 surface molecules of the glass was present. 
It is accordingly eminently suitable for our purpose 
During the course of an experiment, the bottom of 
the glass flask on which the cadmium atoms impinge 
after passing through the magnetic field is immersed 
in liquid air.' At the end of the experiment, to 
intqnfcify tb$ cadmium image, it is only necessary to 
rempve the liquid air, allow the glass vessel to attain 
air temperature, and then evaporate a small quantity 
of cadmium inside the vessel by suitable means. The 
cadmium vapour VriU now only condense on the glass 
surface which has already a small trace of cadmium 
on ii t and it has been found that a visible deposit 
quickly forms if any such trace is present Blank 
experiments have also shown that if there is no 
c^amium originally present on the glass, no deposit 
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will form. The pressure of the developing cadmium 
vapour must not be raised too high, as if this is done 
it may in certain circumstances condeoseon clean 
glass. In practice, however, it f ortun atelydoes not 
seem very easy to attain this state, especially if any 
metal objects are present in the vacuum, as the 
cadmium will readily condense on them, thus quickly 
lowering the pressure. 5 

This method of intensifying small metallic deposits 
on glass can also be used m the cases of the other more 
volatile metals such as zinc and magnesium. It is 
also perhaps indirectly applicable to metals such as 
copper, which condense on glass at air temperature, 
as my experiments seem to show that cadmium 
vapour will condense on most metals at air tempera¬ 
ture. Whether, however, a very few atoms of another 
metal will cause the cadmium vapour to condense I 
have not yet succeeded in proving, but on the whole 
the outlook seems hopeful It is also possible that 
the presence of an electric charge on the surface of a 
quartz plate might cause condensation, but again 
this point lias not been tried However, without 
entering on these possible applications, it is evident 
that this method may be of great use 111 any experi¬ 
ments in which we have to deal with streams of either 
atoms or molecules the velocity of which is too low to 
affect a photographic plate, and the presence of which 
it is accordingly very hard to detect 

J. H J. Poole. 

Physical Laboratory, 

Trinity College, Dublin, 

February 20. 


Greenland or Polar Front? 

No meteorologist could be less disposed than myself 
to underrate the importance of Greenland as a factor 
in determining the characteristic circulation over the 
North Atlantic Ocean, but I challenge the extravagant 
contention that cyclonic circulation, which is an 
integral part of the general circulation, depends entirely 
upon the " katabatic " operations of a relatively small 
and accidental feature in the configuration of the 
northern hemisphere like Greenland To contend 
that the analogous Pacific centre of cyclonic activity, 
scarcely less intense than the Atlantic, is nourished liy 
the same katabatic action of Greenland's ice-dome is 
surely out of the question 

Owing to pressure on space I cannot deal in any 
detail with the points raised in Prof Hobh's letter to 
Nature of February 13, but will briefly indicate the 
general line of reply First of all, the discrepancy 
between the fact of relatively high pressure over the 
North Pole and the fact that the Fra w, in the course 
of her drift in 1895 along the 85th parallel in the 
European sector of the Arctic, experienced a slight, 
10 per cent, excess of southerly over northerly winds, 
can be reconciled by a closer study of Mohn's lsobaric 
charts, which show a shallow elongation of the Ice¬ 
landic pressure minimum north-eastwards towards 
Spitsbergen. With the trend of the isobars in this 
particular sector the slight excess of southerly winds 
recognised by Mohn himself is quite consistent But 
the major fact of the existence at all seasons of an 
'* Arctic Wind Divide," shown by Mohn to he across 
the polar basin between the Atlantic and Pacific 
minima, means that in the day-to-day changes there 
must be many occasions when air drains southwards 
over Europe whether reinforced from Greenland or 
not; and I am sure that any British weather forecaster 
will bear me out that there are many such occasions. 

Secondly, the monthly distribution of the fog- 
freqnenqy shows that only June, July, August, and 
September during the voyage of tne Fram could in 
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callus rod. The method eanr&t be used with material' " v 
whidh has been in alcohol, and histological work Of 
this kind requires, of course, very high magnifications 
and critical illumination. 

J ust as, where a ' hypha * becomes attached to a - 
em element of the host, the cell walls of the hypha 
become ligmfied, so in a hypha which is attached to a 
host sieve tube the division walls of the hypha develop 
sieve areas These attachments do not appear to be 
so numerous as those m the xylem, but I found them 
quite as definite in the species I studied as did Zender. 
The wall of the hyphal tip disappears and the naked 
protoplasm is applied to the host sieve plate. The 
further very elaborate behaviour of the protoplasm 
inside the cavity of the host sieve tube, which is 
desenbed by Zender, lias not been seen by me 

I have explained that the statement that Peirce 
and I are “ not in agreement as to the position of the 
phloem " is based on a misapprehension I hope I 
nave made it clear that the evidence of independent 
observers renders the assertion that u the earlier 
observers . . . were in error in reporting its presence ” 
somewhat hasty, especially as it is not possible to judge 
of Dr Thomson’s methods 

M G. Thoday( Sykfs). 
University College, Bangor, 

February 20. 

Ozone and the Upper Atmosphere. 


any sense be called foggy, the other eight months 
being, either absolutely or nearly, fogless (“ Scientific 
Results of Frarn Expedition/’ 1893-96, vol 6, p. 572). 
But these fog statistics which Prof Hobbs tries to 
turn in his favour have really little bearing on the 
argument at all, inasmuch as fog can exist at 
temperatures far below freezing, and, in any case, if 
fog-laden air moved outwards from the polar basin 
into warmer latitudes the moisture would soon be 
dissipated and the air become m perfect condition to 
form discontinuities with warm humid equatorial air 
along the polar front 

Thirdly, Prof Hobbs is incorrect in underestimating 
the cold of the North Pole in winter, as Mohn’s 
isothermal charts should convince him The Arctic 
Ocean in its outer portions is milder than the inner 
polar basin, and the fact referred to by Prof, Hobbs, 
that along the Arctic shores of Siberia and Canada 
southerly winds in winter are colder than northerly, 
is in accordance with the principle lately formulated 
by Dr C II Pol log of Munich, that where there is a 
sudden transition from land-ice to sea-ice, the air over 
the latter is warmer because heat is conducted upwards 
through the ice from the unfrozen water beneath 
(Mitt Geog Gesell Munchen, vol 27, No 2, 1924). 

L C W Bon agin a 

27 Tanza Road, 

Hampstead, N W 
February 19. 


Parasitism of the Dodder. 

The paragraph on Dr Thomson’s interesting work 
(1925) m Nature of February b, p. 210, contains a 
reference to the results of ” earlier observers” which 
I cannot pass without comment 
Thomson found no phloem in the haustorium of 
Cuscuta, either m the shaft or in the brush of hyphae ; 
and no special connexion to the phloem of the host, 
corresponding with the xylem connexions But 
Peirce (1893) described and figured both xylem and 
hloem in the shaft of the haustorium This phloem 
also found (1911), and Zender, who is not here, as the 
writer of the note states, m complete agreement with 
Thomson, also refers to phloem that is ” only found 
in the primary portion ” of the sucker {Inst, de Bot. 
Gen&ve, 1924, p, 9), This phloem is small m amount, 
the sieve tubes are rather short, but quite typical and 
like those in the main stem of Cuscuta. Peirce and 
I cannot have differed in our descriptions of the 
position of the phlpem m the shaft, as I did not 
attempt to describe the anatomical distribution of 
the tissues either of the mam stem or of the shaft of 
the haustorium. 

My work concerned mainly not the above typical 
phloem in the shaft but the strings of short sieve 
tubes in the distal part of the haustonum of Cuscuta. 
Here there are no elongated sieve tubes with well- 
bored-out sieve plates This part of the haustonum 
is formed from the brush of hairs or ' hypha* 1 which 
originate from the tip and sometimes from the sides 
of the haustorium proper, Thomson and others 
before him have desenbed the formation of strings 
of short xylem elements from some of these invading 
hypha? I find similar strings of short phloem 
elements (perhaps better called sieve elements than 
sieve tubes) developed from other of the invading 
hyphje, nearer the periphery of the brush. There is 
no possibility of regarding these elements as other 
than phloem, as there are well-defined sieve areas in 
their walls ; one cannot mistake a typical sieve area 
properly stained by the saframn and London blue 
method, each deep red string surrounded by its blue 
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A henighTED chemist, I listener! with awe and 
interest to the discussion by the physicists on the 
electrical state of the upper atmosphere, on March 
4, at the Royal Society Apparently they were not 
quite at home above cloudland The blessed word 
“ ionisation ” played a great part but did not seem to 
mean more than ” conducting ” Ozone was referred 
to with respect Perhaps a chemist may be allowed 
to suggest a way in which it might serve as an 
” accumulator ” 

Those who attended the late Sir Janies Dewar's 
wonderful demonstrations at the Royal Institution 
may have witnessed the production of ozone, at the 
surface of liquid and even of solid oxygen, under the 
influence of ultra-violet radiation and will often have 
seen the glow of its decadence (to oxygen) Presum¬ 
ably, ozone is not the direct or immediate product of 
the action of such radiation upon mere oxygen but is 
formed reversibly, tn a complex electrolytic system, in 
which oxygen is associated not only with a deter¬ 
minant (efl) but also with a catalyst (*)—as the 
outcome of a series of interactions 1 may refer to 
my article on " Catalysis and Oxidation/’ in Nature 
of August 22, 1925, p, 294, where I have discussed 
the process 

The necessary conditions may well prevail in the 
upper atmosphere—they must, m fact, if it be formed 
at all Let it be assumed then, that the condition be 
such, that the change of oxygen into ozone is not - 
greatly encouraged—that it is difficult, on the whole, * 
a large quantity being produced, during daylight, , 
only because of the intensity of the solar effect. 
Then it equally follows, that the reverse action will 
take place only slowly and the accumulated energy 
be let down (electrically) only slowly, so covering the 
period of darkness, perhaps. 

It may be dangerous for the mere chemist to put 
foot down where the angels tread but lightly: Still, 
these are matters to which we have paid, soxhe 
attention and our intervention may not be altogether 
foolish—the mote if it lead some day to betters 
appreciation of the philosophy of dirt, at present 
unnoticed by the physicist 

Henry E, Armstrong* a 
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Weather Prediction from Observation of Cloudlets. 

X was greatly interested in Mr. C. D. Stewart's 
letter (Nature, February 20, p 270) which expresses 
my meaning exactly. But I do not know why he 
should think I regard M as a general method of pre¬ 
diction one which is applicable only in particular 
conditions, namely, those of showery uncertain 
weather, and, it may be, m particular localities, 
and also, to some extent, to the lack of precise 
definition of the type of cloud to be observed "— x.c. 
" the smallest and thinnest fragment of cloud that 
can be clearly isolated." Captain Cave mentioned 
some exceptions, and I others Before the rams in 
India, I have often seen big clouds form and then 
dissolve without dropping moisture I wrote " only 
for the man who, perhaps knowing nothing about 
scientific meteorology, desires to ascertain for himself 
the kind of weather he is likely to experience during 
the next few hours " Such a one is not likely to 
examine the sky when it has settled to be wet or fair 
Nevertheless, even during a downpour, if he is able 
to isolate a little dark cloudlet under the grey pall 
and see it dissolve, he may, even then, predict the 
early probability of finer weather with fair safety Not 
long ago I arranged a game of golf under such con¬ 
ditions. I also wrote, " The nearer the cloudlet (the 
lower it is) the more closely do the conditions in which 
it floats approximate to those on the ground, and 
the more easily may it be observed , and, therefore, 
the more confident may be the prediction " Of course, 
therefore, I referred to ' doubtful conditions ' and to 
the * scud ’ which then occurs. My eyes, at any rate, 
cannot make sure of cloudlets very high in the sky, 
for, because of the distance, what seem to be cloudlets 
may be considerable clouds. Moreover, these high 
clouds are 90 remote, and the conditions in which 
they float so unlike those m which I stand, that 
observation of them can be of little utility for weather 
prediction. On the other hand, observation of the 
fact that the sky is clear for all the distance up to 
them gives me an indication of the continuance of 
fine weather. G. Archdai i Reid. 

March 9. 


Ancient Coins from Pondoland. 

In Prof. Raymond Dart’s article in Nature, 
March 21, 1925, p 425, reference is made to a find 
of ancient coins which Prof. Dart states was made in 
Pondoland by Mr. Cook about fifty years ago (p 427). 

At considerable trouble I have traced these coins, 
and find that there are several very peculiar circum¬ 
stances regarding them, which I consider throw a 
completely new light on the whole question. 

The coins fall into three distinct groups : 

fil Ptolemaic. 

(2) Late Roman. 

(3) Byzantine 

* Groups (1) and (2) have been accurately desenbed 
by Prof. Dart. Group (3) consists of two much- 
defaced coins—a small copper of Constantine II. and 
a large copper of John I Now, since this last is the 
latest coin in the find, and it cannot be given an 
earlier date than a.d. 969, and since it is so worn 
that the obverse is completely obliterated, I suggest 
that the earliest possible date for the burial of the 
horde would be about a century later, say a.d. 1070, 
by which date tile Arabs were established at Sofa)a 
and were probably trading as far south as Inhambane. 

Roman coin# still, I believe, pass in the Peninsula, 
and it is quite possible that all the pieces in the find 
were imported by Arabs. 

One most striking feature about the whole thing 
Nt>. 2943, VOL. 1173 


is the amount of wear shown by the different groups. 
The Ptolemaic coins are in fair condition, many of 
the late Roman group are almost in mint state, 
though others are more or less worn. The Byzantine 
coins, on the other hand, are so worn that I had 
considerable difficulty m identifying them. But when 
it is born in mind that the horde covers from first to 
last a period of more than twelve and a half cen¬ 
turies, one ceases to be surprised at anything. 

J. F. Schofield. 

P O , Durban, February 16. 


Uncertainty. 

My exuberant friend Prof Armstrong (Nature, 
Feb 6, p 195) seems uncertain about many things 
for which there is good evidence, and to glory in his 
uncertainty ; but there is no merit in uncertainty in 
itself it is just as much a sign of crankiness to reject 
good evidence as it is to accept bad. His attitude 
prevents his own enjoyment of the great discovenes 
of the present generation, because they do not dance 
to the drone of his water bagpipe—a serviceable 
instrument but in danger of becoming a fetish I 
can only suppose that in his educational policy he 
has so long refrained from dogmatic instruction, 
and so persistently advocated other methods as more 
truly educative, that now he can scarcely recognise a 
true doctnne when lie encounters it 

Yet the object of science is truth, not hesitating 
ignorance, and though caution is admirable it 
may degenerate into obscurantism Prof Armstrong 
would probably have been on the side of the orthodox 
in the days of Galileo, and might now justify himself 
by relativity , but progress and truth were on the 
side of Galileo nevertheless, however crude his 
formula A pioneer is usually ahead of orthodoxy 

In his letter, Prof. Armstrong virtually asks me to 
withdraw from the Royal Society because I have 
gradually reached complete conviction on a subject 
of age-long debate and uncertainty, and have said so . 
while as vet the majority of Fellows still doubt I can 
promise that when such a request is made officially I 
will resign promptly without giving trouble , but L 
will not refrain from stating what I firmly conceive 
to be the truth, as demonstrated by clear and repeated 
evidence, whenever such statement seems called for. 
If 1 had any uncertainty about it I would say bo, but 
it is madness to be false to truth—no matter what 
the penalty may be Oliver Lodge 

Italy, February 10. 


The Constitution of Glauconite. 

In a recent paper (Rec Gent Surv India, 1925, 
vol 58, pp 330-337) Dr L. L Fermor proposes for 
glauconite a formula analogous with that already 
given by Clarke, which I had regarded as in¬ 
admissible (Mtn. Mag 1922, vol 19, pp 330-333) 
Dr Fermor’s conclusion is based on the fact that the 
mean of the glauconite analyses agrees with this 
formula But, as he himself shows, the composition 
vanes widely. Indeed, it would be equally logical 
to derive a rational formula from the mean of the 
published analyses of plagioclase. Dr Fermor 
concludes 1 "It must be pointed out that . the 
formulae given are based on averages, and that many 
of the individual analyses depart considerably from 
these formulae." It was exactly foT this reason that 
I felt compelled to reject the formulae in question in 
favour of one which agrees almost perfectly with nine 
out of the twelve analyses available for this rather 
obscure mineral. A. F. Hallimond. 

49'Cromwell Avenue, N.6, March 1. 
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The Electrical State of the Upper Atmosphere. 1 


By Prof vS Chapman, F.R S. 

IRECT simultaneous measures oi temperature 
and pressure up to 25 kilometres, by sounding 
balloons, give complete information as to the variation 
of pressure, density, and temperature over this range. 
The temperature falls in the first 10 kilometres from 
285° absolute to 220°, and then remains constant up to 
25 or 30 kilometres The temperature above this 
height was a subject merely for speculation until 
Lindemann and Dobson published their theory and 
discussion of meteors They concluded that the 
temperature remains at 220° up to 50 or 60 kilometres, 
after which it rises (perhaps rather rapidly) to about 
300°, which is its \aluc up to about 140 kilometres, 
thus at this height the air is warmer than near the 
ground This rise of temperature is inferred from 
the estimated densities of the air between 60 and 150 
kilometres, the density at too km being more than 
ten times as great as it would be if the temperature 
had remained at 220° Higher up the difference 
between the estimated density and that calculated on 
the latter assumption is still greater The mean free 
molecular path, calculated on the assumption that the 
air is mainly nitrogen over this range, increases from 
about 1 < m at 90 km to about 10 cm at 130 km. 

Above this level, even if the temperature were fully 
known, the pressure and density could not be inferred 
without a knowledge of the composition, as to which, 
at present, there is much uncertainty In the lowest 
10 km the air is thoroughly mixed by winds, but at 
some height H m the stratosphere diffusive separation 
may begin, the heavier constituents settling out so 
that the proportion of the lighter constituents steadily 
increases upwards Up to about 100 km. the pressure 
and density do not depend much on H> but the com¬ 
position is largely affected by it. 20 km. and 

//= 50 km would give very different results If we 
take II ^ 20 km as a likely value, nitrogen is still the 
mam constituent at 100 km , its molecules being about 
fifty times as numerous as those of oxygen and helium. 
Above km. there will be very little oxygen, and 
such lighter gases as are present (possibly helium and 
hydrogen) should be the main constituents 

The question of the composition at 90 km. or 100 km. 
is of interest in connexion with the auroral spectrum. 
The conditions there, in any case, are by no means 
those of a large excess of helium, as supposed by 
McLennan and Shrum in their discussion of the auroral 
spectrum The auroral spectrum shows that nitrogen 
and oxygen (accepting McLennan and Shrum’s identi¬ 
fication of the green auroral line) arc present at auroral 
heights. At the lower auroral levels this is quite in 
accordance with expectation, but aurora are also said 
to appear at heights of 500 km. The evidence 
for this, given by Stormer and Vegard, seems quite 
satisfactory The presence of nitrogen and oxygen 
at such levels seems explicable only on the assumption 
that the atmosphere is partly supported at great 
heights by electrical forces, such as were discussed 
by Atkinson in his criticism of Vcgard’s theory of the 
aurora If such electrical forces operate, either per¬ 
manently or merely temporarily when aurorae occur, 

1 Contributions to a discussion at the Royal Society on March 4. 
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they may have the effect of allowing the lighter gases, 
hydrogen and helium, to escape altogether: a sugges¬ 
tion which would, if substantiated, explain the rather 
remarkable absence of hydrogen and helium lines from 
the auroral spectrum. 

Another matter of interest concerning the upper 
atmosphere is the highly conducting layer, the existence 
of which is indicated by the diurnal magnetic varia¬ 
tion, according to the theory of Balfour Stewart and 
Schuster. The conductivity of the layer must he of 
the order 3X 10 ~ e , which is so great as to be difficult 
to explain But recently Appleton and Barnett 
have assigned io 6 as a lower limit to the number of 
electrons per c c. at the level, about 80 km. high, at 
which wireless waves are reflected at night. From tins 
it appears that the specific conductivity must be 
10 14 c g s units at this height; a layer having this 
specific conductivity would require to be 3000 km. 
thick to account for the total conductivity 3x10'®. 
This excessive thickness can be reduced to a more 
reasonable figure, however, if the ionisation by day 
is several times as great us by night (as the di¬ 
urnal magnetic variations themselves indicate), and if 
allowance is made for the increase in the mean free 
path above 100 km The downward extension of the 
conducting layer, by day, into regions where the mean 
free path is less than at 100 km , may not add very 
much to the total conductivity. There seems no longer, 
however, any insuperable difficulty in supposing the 
thickness of the conducting layer to be of the order 
of 200 or 300 km , without assuming an excessive 
specific conductivity. 

By Sir Henrv Jackson, G.C B , F.R S 

Radio- communications have never been noted for 
their consistency. At first this was attributed to 
atmospheric disturbances and to the low energy 
emitted, with reception by unreliable apparatus, but 
when the power radiated was greatly increased and 
modern appliances of great sensitivity and constancy 
were brought into daily use, it was still found that the 
intensity of the received signals from any station at 
long distances was variable at times, though it was 
seldom if ever that signals were entirely lost at the 
stations designed to receive them. When directional 
wireless was brought into use, it was found that, m 
addition to variable strength of signals, great variations 
were experienced at night m the bearings of the 
observed stations. 

The cause of these variations in intensity and 
direction have been very systematically investigated 
during the last five years by the International Union 
of Scientific Radiotelegraphy and others, and in 
Great Britain especially by the Radio Research 
Board ; many hundreds of thousands of observations 
have been made by skilled observers with suitable and 
reliable apparatus, and the results have been carefully 
analysed to try to find a law which could explain the 
reason of the variations. 

The analysts showed plainly that both types of 
variations were subject to seasonal, diurnal, and t un* 
traced ’ effects, and that the altitude of the sun had 
evidently a great effect on them, but nothing more 
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definite than this was obtained. However, m con¬ 
sidering the effects of electromagnetic waves of radio 
frequency on a wireless receiver, it was deduced that 
the causes of variation in signal strength and direction 
could all be accounted for if two or more waves from 
the same source and of the same frequency reached the 
receiver simultaneously but at different phases of their 
oscillations, and for some directional variations, if 
one of them was polarised in a different plane from the 
others. 

When shorter waves than those employed (until 
about four years ago) came into general use for broad¬ 
casting and also for communications, another variation 
came prominently to notice; namely, the rapid varia¬ 
tions in signal strength called ‘ fading/ though 
probably this is only an exaggeration ot the first- 
mentioned effect; and also the fact that although 
signals may be received at short and also at long 
distances, there are intermediate zones in which no 
signals on the wave-length in use can be received at all, 
or only very occasionally The Kennelly-Heaviside 
layer theory load not been lost sight of in the investiga¬ 
tions already referred to, and the most recent theories 
on this were studied and experiments earned out to 
try if deflexions and conduction by some such agency 
as this layer could be measured This has been success¬ 
fully accomplished by several observers using different 
methods, and the collective results they have obtained, 
and independently published, I think, go far towards 
establishing the validity of the idea. Before a decision 
can be given, however, it is necessary to know' what 
this deflecting layer must be able to do to meet the 
calls that are now being made upon it to account for all 
the varying results that are now observed in radio 
communications which cannot be attributed to locality, 
to the apparatus in use, or to the personnel operating it 
I will briefly give some typical examples of these, with 
short waves ; those with long waves and directional 
apparatus have been well known for a long time. 

The quantitative effect of the earth’s attenuation of 
moderate and long wave-lengths passing over its surface 
is not accurately known, but it varies as some power of 
their length For high power and long wave stations, 
such as Rugby, Nauen, and others of this type, it seems 
possible that this effect is small, and the wave may 
cover the whole of the earth’s surface, and to a lesser 
extent with shorter waves with less radiated energy, 
the layer in this case would act principally as a deflector 
of the waves downwards. But in the case of the very 
short waves, say less than 50 metres in length, experi¬ 
ments show they are rapidly attenuated by the earth, 
and not received directly at any great distance from 
the transmitter. 

With Admiralty permission, I will quote a very recent 
example showing this, namely, with a wave of 12 metres 
m trials now being carried out under carefully organised 
conditions and supervision. A ship starting on a long 
voyage transmitted this wave according to programme 
every 4 hours for 12 minutes. The signals were 
regularly received with diminishing clarity up to 100 
miles of one of the shore stations, then lost until the 
ship was u 00 miles off, when they were again received 
for some days intermittently, and again at about 3500 
to 4000 miles, lost again, and then received again with 
perfect clarity at 6000 miles. 
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Now this is a case in which the phase difference I 
previously mentioned cannot well have been the cause, 
for the ship on its passage either directly or obliquely 
away from the receiving station, would pass through a 
wave-length and any of its various phases in about 
2 seconds, and in the 12-minute period of transmission 
would have every chance of changing any phase 
difference between two waves arriving at different 
angles 

The small loss (if any) of signal strength at 6000 
miles is very noticeable, and from personal observations 
on four other wave-lengths from this ship, emitted every 
4 hours according to programme, 1 have been able to 
compare their strength and behaviour with others ot 
the same wave-length emitted by two other Admiralty 
shore stations similarly equipped, at distances of 90 
and iroo miles respectively The three stations send 
consecutively, the ship coming m between the other 
two, the shore stations The signals from the nearest 
station are, on the average, decidedly weaker than 
those from that at 1100 miles Those from the ship 
vary, sometimes being very weak, at other times very 
strong, but at the extreme distance reached, 6500 miles, 
they were noticeably weaker than when under 5000 
miles, at which distance 1 have received them without 
/K or E hading ot these signals is also noticed, during 
both day and night, from all three stations, but is more 
irregular and frequent from the ship at great distances 
than from the other two (30 per cent from ship, 22 per 
cent from shore stations . 300 observations), but 
generally, when one of the stations fades, the others 
do as well Reception seems better from all three 
stations when they are transmitting in darkness than 
in daylight, especially the one at 90 miles on the longest 
oi the wave-lengths Occasionally double fading is 
noticeable, that is, a short period of small amplitude, 
superposed on one of considerable period with large 
amplitude, eg 10 seconds and 2 minutes, with ampli¬ 
tudes of 2 to 4, and o to 6 in the usual scale of telephone 
intensities 

At other times, from the ship at long distances, the 
dots if made fast disappear or are very faint, as if it 
took an appreciable time to build up sufficient intensity 
to start the signal on its way. Occasionally long 
dashes from the ship at long distances are distorted into 
an audible wave of varying pitch and intensity Com¬ 
munication on two of these short waves seems to be 
reliable during some part of the day to the extreme 
distance the ship reached 

With a longer wave (nearing 100 metres), signals were 
maintained at night up to 1000 miles, then lost and only 
received twice in the remainder of the voyage though 
transmitted 6 times daily. 

'Hiese results indicate that the layer must exercise 
but little attenuation on short waves, which show 
little loss of energy in their passage along it, but that 
it appears to deflect down some wave-lengths at various 
places, and others possibly at all points over the earth, 
and that two or more waves must sometimes reach the 
receiver in varying phases to account for the extra¬ 
ordinary fading effects that are so often noticed with 
them. 

Is a layer that will fulfil all these functions a physical 
possibility, is the question which requires an answer; 
if notl what is the cause of these variations ? 
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By Dr, W, H. Eccws, F.R.S. 

Preceding speakers having marshalled the available 
evidence for the Heaviside layer, it may be most useful 
far me, while agreeing broadly with the conclusions 
drawn from that evidence, to refer to some other points 
o* view and other agencies. For example, in connexion 
With wireless phenomena at short distances from the 
transmitting station, the diminution of the density of 
the air with increase of height, which causes the lower 
atmosphere to act as a prism with its base on the ground, 
taken together with diffraction, must be remembered. 
Consider a source from which electric waves of length 20 
metres, 600 metres, and 20,000 metres are being simul¬ 
taneously emitted, and consider especially the rays 
emitted horizontally. Up to distances of 100 kilo¬ 
metres, all these waves can be detected by an ordinary 
aerial—beyond that distance the 20-metre waves vanish 
but the others remain perceptible. This, I suggest, 
indicates diffraction of the longer waves, as is supported 
by the fact that an aerial on a high mast or hill can 
detect short waves passing overhead like the beam of a 
searchlight. 1 want to suggest also that variations of 
signal strength at these short distances may be due to 
variations in or movements of the lower atmosphere. 
(The well-known vertical oscillations of pilot balloons 
at a height of 10 kilometres suggest movements of 
the air.) 

Beyond 100 kilometres, in daylight, the 2o- j metre 
signals are completely lost, the others are continuously 
perceptible. It has been found ( e.g . by Holhngworth) 
that after falling off with distance, the long wave signals 
increase up to a distance of 400 kilometres. Here it 
seems that the ionised atmosphere is aiding diffraction 


and the prismatic action. 

20-metre signals reappear* though the tangent 
through the source passes too kilometres above* This/;' 
suggests that the horizontal rays from the source have * 
followed a trajectory perhaps only 30 kilometres in 
height at its apex and now graze the ground 
Rays starting with an upward angle from the source t 
would, on this view, * descend to earth kt greater - 
distances and perhaps at grazing incidence* These 
possibilities have caused me to remain unconvinced 
by Prof. Appleton's use of the 1 skip * of short waves 
to deduce the maximum electron density at a sharply 
defined Heaviside surface nearly too kilometres high,, 
This possible explanation by the aid of non-intersectfag 
and gradually bending trajectories of varying height 
demands considerable thickness in the Heaviside layer. 

It is perhaps in disaccord with Sir Joseph Lermor’s 
recent review of an old theory; for he appears to deny 
the possibility of bending in the lower atmosphere and 
also supports the ‘whispering gallery* view, which 
assumes the formation of a thin caustic layer of radia¬ 
tion in the sky. 

The preceding remarks refer to daytime propagation. 

At night the 20-metre waves make a larger skip, say 
4000 miles, and are picked up at all distances beyond; 
the 600-metre waves are picked up at all distances to 
5000 miles, and the 2o,ooo-metre waves go everywhere. 
Measurements are available on the medium wave¬ 
lengths and show that in the great fluctuations of 
strength beyond 2000 miles, the maximum may exceed 
the strength calculated for a perfectly conducting flat 
earth with a non-absorbing atmosphere This seems one 
of the best proofs of the existence of the Heaviside layer* 
for otherwise we must believe that the earth is flat. 


The Glaciers of Savoy. 


"A N important and unusually interesting report, of 

more than two hundred pages, on the glaciers 
of Savoy, especially those of the Mont Blanc “ massif,” 
the Tarantaise Alps, and those of Haut Maurienne, has 
been recently issued by the Minist^re de 1 ’Agriculture, 
D6partement (Direction G£n6rale) des Eaux et ForSts. 
It is entitled " Etudes glaciologiques,” and represents 
most valuable results, from the beginning of the century 
down to the year 1930, obtained by a special u Com¬ 
mission glaciaire de Savoie,” composed of high officers 
of the Dfspartement des Eaux et Forets, aided by 
specially appointed geologists, geodesy experts, M. 
Tftirraz, the well-known Alpine photographer of 
Chamonix, and the late M. Joseph Vallot of the Mont 
Blanc observatory. In spite of the unavoidable 
reduction of the staff during the Wai, several members 
indeed being among the fatal casualties, the work was 
continued throughout the tenrible four years 1914-1918, 
The results achieved consist in annual, and in some 
important cases monthly, measurements of the lengths 
of the glaciers, determinations of their relative move¬ 
ments at the sides, snouts, upper surfaces, beds, and 
various parts of their width, estimations of their 
depths, total volumes, amounts of water they discharge 
at their lower ends, their gain by snowfalls, and their 
loss by solar fusion. In addition, a careful record has 
been compiled of all catastrophic occurrences, such as 
exceptional avalanches, bursts of lakes and water 
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pockets, earth-quakes and -tremors which have 
resulted in avalanches or alterations of beds and con¬ 
figurations ; and to render this portion of the report 
still more interesting, historical data have been added 
concerning all known happenings of this character, 
since the year 1800. 

During the last ten years (1910-1920) of the period 
dealt with, the glaciers on the Savoy side of the chain 
of Mont Blanc have in general been advancing. Far : 
example, the Glacier du Tour reached its nunimpin 
length and showed a tendency to grow m 1909, aiid; ; " ,: 
although there was a slight set-back in 1910 doe' to.' 
special solar activity, in 1911 a distinct move forwards <* 
was made, and has continued without interruption 
to the end of the report period, 1920. The progressive 
movement was only communicated to the ArgentiM'4 
glacier four yean later, in 1913, as regards mmtttttm/ 
length, but even from 1911 there was a growth, 
several metres a year on the right flank of the mawl'X 
until the total length became at last affected ftU 
19x3, and the elongation became more anil mote'" 
marked until in 1920 the glacier end moved lotynetiiil, ^ 
40 metres. ’ ‘ 

The Mer de Ghee was difficult to investigate, sur 
end had been hidden, by its retrogression, 
inaccessible ravine. But from Such obsetyaoooa 
could be got of the snout, arid especially from 1 $ 
cm the glacier proper Above the Montauvgftyft T 
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ijkt tlwre has btfen a forward movement occurring* 
ev^r since 1916 with certainty, and probably from 
From further observations of the higher 
portions known as the Glacier du Geant, and of its 
tributaries, the Glaciers de Leschaux and Tatefre, 
it is shown that there has been a very considerable 
increase in the bulk of the glacier, an augmentation of 
thickness having been observed ever since 1913. 

The Glacier des Bossons, the central glacier of Mont 
Blanc itself, offers the most interesting results, for 
owing to the snout being so readily accessible by the 
exceptional advance of the glacier on to the very 
meadows of the valley of Chamonix, it has been found 
possible since March 1917 to obtain monthly records 
of progress. They show that the glacier does not 
advance m bloc , but with a waddling motion, some¬ 
times one side, sometimes the other, and sometimes 
the middle of the front, moving most during the month, 
like a heavy man walking in such a manner as to 
advance each shoulder alternately. Moreover, in 
summer the left of the front moved, on the whole, the 
more rapidly, and in spring and winter the right; the 
former is due to greater melting of the ice on the ride 
showing least motion, and the latter to the form of the 
glacier bed, the line of maximum movement of a 
sinuous glacier being, as is well known, on the convex 
side of the central line of the glacier, that is, nearer 
to the concave border. Since the year 1910 the 
annual march of this glacier has varied from 33 
metres during the first year (July 1910-July 1911) 
to 51 metres in 1917, from which it slowed down to 
33 metres in 1920. The advance was greatest in spring, 
then next in summer, then in winter, and slowest in 
autumn. The mean values for the four years X917- 
1920 were ir metres in spring, 5*2 metres in summer, 
5*i metres in winter, and 1*7 metres in autumn. In 
spring there is extra pressure from above, owing to 
accretions from the n6v£ of the higher snowfields, un¬ 
diminished by melting, as the spring sun has first to melt 
the fresh winter snow. But in summer the movement 
is diminished by real fusion and thereby loss of solid ice, 
combined with reduced pressure from above, the weight 
of the winter snow having been removed by melting. 

The Glacier de Bionnassay has been advancing since 
the year 1916 with certainty, and probably since 1914. 
The last measurements had been in 1913, and between 
then and 1916 the front of the glacier had advanced 
30 metres. It continued at this rate more or less 
Steadily down to the report period 1920. 

1 Thus it is clear that the glaciers of the French Savoy 
ride of the chain of Mont Blanc have all advanced. 


the amount being accentuated in the cases of the steeper 
glaciers, Le Tour, Argentine, and Les Bossons. In the 
more slowly moving cases, the Mer de Glace and the 
Trfiatfite glacier, the increase has been chiefly one of 
bulk and of thickness. 

The glaciers of the Tarantaise, and other Savoy 
Alps, which are much influenced by the Lombardiih 
winds of the valley of the Po, have either advanced 
to a less amount than those of Mont Blanc, or have 
retrogressed. The latter, for example, has been the J 
case with the Glacier de la Vache (Source de lTs£re)T 

Special reference should be made to the particularly 
interesting determinations of the thickness of certain^ 
glaciers. The late M. Joseph Vallot obtained result^ 
on the Mer de Glace, at widely different positions in its 
course, which varied from one hundred to two hundred 
metres of solid ice; and he came to the conclusion 
that the latter figure represents the maximum depth. 
This estimate is almost exactly confirmed by these 
later measurements and estimations by the Department 
des Eaux et Forets, the opinion being that, if not 
quite accurate, it errs on the low side. 

The observations conclude with some remarkable 
estimates of the volume of additional ice represented 
by the advance of these glaciers. The Glacier du Tour 
has increased per annum between 1911 and 1920 by 
the amount of eight and a half million cubic metres. 
The glacier of Argentine has increased in volume by one 
to three million cubic metres per annum of solid ice; and 
the Mer de Glace has shown a similar amount of swell- 
ing, until in 1920 the exceptional heat caused a slight 
net loss. The Bossons glacier has enlarged by amounts 
varying from one-sixth to one-half million cubic metres 
a year. The glaciers of Bionnassay and Trelatete 
have gained in volume of solid ice between 1913 and 
1920 more than five million and seventeen million cubic 
metres, corresponding to an increase of thickness of 
the glaciers of seventeen and six metres respectively. 

The French Department des Eaux et ForSts is to be 
most sincerely congratulated on this magnificent piece 
of accurate work. It is to be hoped that the observa¬ 
tions have been carried on beyond the year 1920 in 
an equally satisfactory manner, and that they will be 
continued. It would appear that this is being done, 
for the writer has several times come on the officers 
of the department at work during his recent summer 
visits to the Savoy mountains, both Mont Blanc and 
the Tarantaise Alps, including one paid this last 
summer, and has had personal experience of the 
admirable way in which the measurements are being 
earned out A. E. H. Tutton. 
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Sir Philip Watts, K.C.B., F.R.S. 

PHILIP WATTS, who died on March ij, was 
bom in May 1846, being thus nearly eighty years 
of age when he died. He was educated at the Dock- 
, jnud School at Portsmouth and the Royal School of 
Naval Architecture, South Kensington, completing his 
education in 1870. Until 1885 he spent most of his 
th# ‘ Admlraltyon the Naval Constructor*s staff* 
:#hd(^ aftorwards became the Royal Corps of Naval 
* 1 V 1 . ' , 1 1 

thfc time Si* Philip was engaged in the design 



work of the office which then produced such original 
designs as the Inflexible with 94 in. of armour and four 
16-in. 80-ton guns ; the Iris and Mercury , the first all- 
steel ship and the fastest then produced j the Poly¬ 
phemus, anarmoured ram which was almost submerged; 
and many other original designs. He assisted Mr. 
Wifi. Froude in the classic observations on the behaviour 
of the battleship Demrtatumj one of the first of the mast- 
less turret ships in H.M. Navy. He took a leading 
part ht the investigations of the Inflexible Committee, 
which waa created as the result of doubts expressed aa 


mature 
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to the fighting and seaworthy qualities of that ship. He 
designed the rolling chambers of the Inflexible, am went 
to sea in her to observe the effects of the chambers on 
rolling. 

Sir Philip was thus associated with most of the 
scientific development of naval architecture at the 
Admiralty between 1870 and 1885, at which date he 
began his independent career in chaige of the design 
and construction of warships at Armstrong’s works on 
the Tyne, in which position he remained until 1902, 
when he accepted the position of Director of Naval 
Construction at the Admiralty. His active career as 
warship designer extended for well over half a century, 
and during this time he was associated with a continuous 
increase in efficiency and battle power of the many 
ships for the design of which he was the responsible 
creator. His reputation stands unrivalled for the 
quantity and quality of his work. Of the warships 
which he designed and built when at Armstrongs, the 
cruisers were the fastest and best armed of their day, 
and the battleships were the most powerful. Nearly 
all the warship fighting done by the Japanese victorious 
fleet in 1894 and 1905 was done in Watts's ships. 

When Sir Philip went to the Admiralty, two of the 
King Edward class of eight battleships had been com¬ 
menced. He produced designs having much greater 
gun power, and not inferior in other respects, with the 
view of building a squadron of eight ships much more 
powerful than the King Edwards, but My Lords 
decided to complete the inferior ships. This was dis¬ 
couraging to the man who wanted to give our ships os 
much gun power as possible. On the appointment of 
Admiral Fisher as First Sea Lord, however, Sir Philip’s 
chance came, and he had hard work to give Fisher all 
the guns he wanted. The all-big-gtm ship was wanted. 
Its adoption was approved by the Committee on War¬ 
ship Design appointed to consider the question, and the 
^Director of Naval Construction produced the complete 
designs for the Dreadnought type approved by that 
Committee. Thus, by the energy of Fisher and the 
skill of Watts, was begun the series of Dreadnoughts 
and super-Dreadnoughts of which the Grand Fleet was 
largely composed—which, to adapt the phrase of 
Mahan, stood between the Germans and the conquest 
of the world. Watts could not have attained and main¬ 
tained such a position without a very full knowledge of 
all that pertains to warships, not only the structure of 
the ship but also the principles underlying armour, gun 
and machinery production, and a full appreciation of 
the strategy and tactics of sea warfare and of the life 
and ambitions of the great sailors of his time. 

Watts was one of the earliest graduates of that school 
of naval architecture which began in the ’sixties, de¬ 
veloped in the ’seventies into the Royal Naval College 
at Greenwich, and has continued ever since to turn out 
men of high attainments to fill not only that able Corps 
of Naval Constructors (over which Sir Philip presided) 
but also the Royal Naval Engineers, who have so ably 
assisted in the enormous developments of marine 
engines which have taken place since the school was 
founded. Sir Philip, like his predecessors and successors, 
saw to it that this source of supply of naval constructors 
and engineers was fully maintained. He assisted in the 
creation of the professional chairs and the schools Of 
naval architecture in Glasgow, Durham, and Liverpool, 
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from which so many naval architects and marine 
engineers have graduated .and have found scope for' 
their abilities in the ship and engine works of Great, 
Britain. 

Sir Philip’s great scientific attainments and his 
practical skill m applying his knowledge were recognised 
by the Royal Society, of which he was a fellow and vice- 
president, and by the universities which conferred on 
him LL.D. and D.Sc degrees. It was, however, in the 
Institution of Naval Architects that his work was best 
known. He contributed many papers of high value and 
always took an active part on the Council of the Insti¬ 
tution, He frequently presided at the council and 
general meetings, being for many years the senior vice- 
president. When at Armstrong’s he was an enthusi¬ 
astic territprial gunner and had the rank of Colonel. 
He was not a great talker in public or private, but all 
who had the privilege of his friendship will remember 
him as a generous and genial man with sound common- 
sense and wide scientific interests, which, combined 
with a gifted imagination and great courage, enabled 
him to carry through his important work successfully, 

Prof. Ernst Ehlers. 

Prof. Ernst Ehlers was bom on November 11, 
1835, in Lttncburg in the kingdom of Hanover, where 
his early education, carefully supervised by his father, 
who was a merchant, was received, and where the 
ancient buildings and historical surroundings doubtless 
had an influence on his sensitive mind. His training 
consisted of a good knowledge of classics, of history, 
mathematics, French, and chemistry, whilst his natural 
bent found a congenial field in faunistic works. He 
then (1857) proceeded southward to the University 
of Gottingen, where he energetically studied medicine 
and natural science, two subjects so intimately related, 
as all history shows, that the efforts of the late Scottish 
Universities Commission to separate them are vain. 
Amongst the professors there, none interested him 
more than W. Keferstein, R. Wagner, and Bodeker. 
There were comparatively few zoologists of the period 
who, like Ehlers, entered on their later studies with 
broad views and a thorough acquaintance with both 
vertebrate and invertebrate anatomy* It is true in 
his early days he had not the advantage of a life on 
the sea-coast and of familiarising himself With marine 
life from Protozoa to mammals, but he balanced this 
by his able researches on structure and by his skilful 
pencil, so that amongst the distinguished zoologists * 
of the period he stands prominently forward. 

Ehlers’ abilities and natural bent were soon observed 1 
by Keferstein, who took the young naturalist with 
him to Naples and Messina, introducing him to the 
rich marine fauna there, the joint authors producing 
a memoir on the Siphonophores. In 1861 he received 
the degree of MJL at Gdttingen, his thesis bring ,■ 
the “ Anatomy of PriaputHs caudatus,'* the material 
for which he hid obtained from the well-known Japetus 
Steenstrup of Copenhagen, The same year he sriri \ 
appointed prosector to the Anatomical Institute of . 
GSttingen, and two years later a private 
zoology and comparative anatomy, *. ' f, v 

His association with the leading zoologists of Gary*, 
many Austria led Ehlew to select the fine firid r 
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work in the group of the polychsets, so that in an 
expedition (May-August) to Flume in the Adriatic, he 
worked his nets and searched the beach specially for 
those forms, to the study of which he applied modem 
methods. A better seaman than his distinguished 
countryman, Albert Kolliker (who was helpless in 
the surging English Channel), he was enabled to make 
full use of his opportunities in these waters. Ehlers 
began systematic work in the polychaets at a time 
when—by the labours of Grube, De Quatrefages, 
Johnston, W, Baird, Agassiz, and others, they were 
attracting attention everywhere—no less from their 
beautiful coloration than from their wonderful struc¬ 
ture and life-histories; and he resolutely, from first 
to last, adhered to their elucidation both as regards 
European and more distant seas. 

Elders’ two early volumes “ Die Borstenwurmer," 
each with about a dozen quarto plates, were by their 
careful systematic treatment sufficient to lay the 
foundation of a solid reputation, and they attracted 
much attention in Great Britain, so that when the 
results of the Lightning and Porcupine Expeditions were 
dealt with, Ehlers was assigned the polychaets dredged 
below 500 fathoms, and they formed a valuable con¬ 
tribution in the Zett. f. w . Zool. for 1871, It would 
not be possible to deal minutely with his great labours 
—even m the polychaets—which added many new 
genera and species to the group, and brought to light 
new features in their structure and life-history; for 
his observations ranged from the fossil forms in the 
Solenhofen slate to the most recent deep-sea expeditions 
of his own country and of the Americans, and extended 
from the Atlantic to the shores of New Zealand, as 
well as ranging from pole to pole. Some of his memoirs 
formed quarto volumes of considerable size, and most 
were finely illustrated, sometimes in colour, by his 
skilled artist, O. Peters. He was facile pnneeps in 
the Department in his day, yet he bore himself with 
perfect modesty and was ever ready to help others. 
Nor were his labours confined to the polychaets. The 
gephyreans, tumcates, and Bryozoa on one hand, 
Lepidosiren, the Porbeagle shark, the chorda dorsalis , 
and the anatomy of Manis on the other hand, each 
became the subject of one or more memoirs—thus 
demonstrating the versatility of his vigorous mind 
and his indomitable powers of work. 

Ehlers 1 connexion with the Zetischnft fur wissen- 
schafthcke Zoologic, the leading journal of zoology 
in his country, dates from 1875, when the veterans 
V6n Siebold and Kdlliker added him to the staff, 
and as the seniors passed away he became sole editor 
^untfl lately. His entrance into this woric was signa¬ 
lised by an increase in the size of the journal, and 
indeed it occasionally doubled its bulkjxrth as regards 
F memoirs and plates. Yet he did not desert the 
Wttingen publications, in which many of his contribu¬ 
tions appeared afterwards. The name of Ehlers is 
, honoured wherever the science of zoology is known, 

»■ and be truly, wore the sword out instead^ letting it 
mat out, for he held office until be had almost reached 
l mnetynBnit year, when release from labours 
, reached His unselfish devotion to zoology 

^mved;h» friends, at .hbme and abroad, in 1905 to 
/ i Fttffckriji in his honour, and the memoirs 

published in the Ztitsclurift.f/w. ZooL } and am 


a sufficient testimony to his fame. Moreover, a 
second Festschrift was in process of arrangement in 
1914, but the outbreak of the War put an end to the 
project. Ehlers thus forms a conspicuous example to 
all the younger zoologists for his unswerving devotion 
to his early subjects, his wide and accurate knowledge, 
his skill with his pencil, and for his arduous and 
unceasing academic labours. Of him Gottingen may 
well be proud. W. C MTntosh 


Dr. C. V. Piper. * 

By thedeath, on February u, of Dr. Charles Vancouver 
Piper, the United States Department of Agriculture 
loses a worker of wide reputation and long service. At 
the time of his death he was in charge of the Office of 
Forage Crop Investigations, and through his efforts 
many plants and grasses of much value to American 
agriculture have been introduced and established in the 
United States, lie was best known to the general 
public through his work in developing the creeping bent 
grass for use on golf greens. In 1919 he discovered a 
particularly useful variety, propagated it by vegetative 
means, and distributed it throughout the northern 
section of the United States, where it is now found 
growing on thousands of golf greens Dr. Piper was 
keenly interested in the game, and utilised his knowledge 
to the' full to improve conditions for players everywhere. 

Dr, Piper’s contributions to the forage and grass 
industry of practical agriculture were numerous,perhaps 
the best known being the introduction and establish¬ 
ment of the Sudan grass (from Africa), which is now a 
very valuable hay and pasture grass in the States. 
More than one hundred books and papers on agriculture 
and allied subjects stand to his credit, and lie was con¬ 
sulting agricultural editor for the McGraw-Hill Book 
Company. In his search for new forage plants he 
travelled widely, spending much time in Japan, China, 
India, Java, Egypt, the Philippines and Alaska 
Dr. Piper was born at Victoria, B.C , in 1867, took his 
M.S. degree at Washington in 1892, and remained there 
as professor of botany until 1903, when he received his 
appointment to the Agricultural Department at Wash¬ 
ington, D.C. He was associated with many societies, 
serving m 1908-9 as president of the Botanical Society 
of Washington, and in 1913-14 of the American Society 
of Agronomy. 


We regret to announce the following deaths: 

Dr. William Tufts Brigham, director-emeritus of 
the Bernice Pauahi Bishop Museum, Honolulu, known 
for his work on Hawaiian customs, on January 29, 
aged eighty-four years. 

Sir Bradford Leslie, known for his work on bridge 
design and construction, who studied his profession 
under Brunei, on March 21, aged ninety-four years. 

Dr. William E. Safford, economic botanist for the 
United States Department of Agriculture, who devoted 
himself to the study of the plants and plant products 
of the American aborigines and of the early history 
of cultivated plant* generally, on January to, aged 
sixty-six years 

Prof. Sutherland Simpson, since 1908 professor of 
physiology in Cornell University, Ithaca, and formerly ^ 
lecturer m experimental physiology in the University 
of Edinburgh, the author of numerous* papers on the 
nervohs system, body temperature, and secretory 
glands, aged sixty-three years. 
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The controversy which has arisen through the 
Admiralty Order of November 1925, which adversely 
affected the status of engineer officers in the Royal 
Navy, has been carried a step further by the publica¬ 
tion of the Memorandum drawn up by the Joint 
Committee of the Engineering Institutions We 
referred to the deputation which waited upon the 
First Lord, the Right Hon W C Bndgeman, M.P., 
in our article “ The Status of the Naval Engineer ” 
in our issue of February 6, p, 185 Mr. Bndgeman's 
written reply is evidence of the conservatism which 
seems to pervade the Admiralty, and the reply of the 
Committee states that " they view his statements 
with grave concern as a symptom of the attitude of 
mind prevailing at the Admiralty " The Committee 
adds that it is proposed to take steps both in the Press 
and in Parliament to make its views known to the 
public. It certamly seems an anachronism to-day, 
when the engineering branch is of such vital im¬ 
portance, that the Engmeer-in-Chief has not a seat on 
the Board, even when matters affecting his department 
are discussed 

There is an aspect of the question of the status 
of the engineering personnel of the Royal Navy to 
which attention should be directed The Admiralty 
has published particulars regarding the forthcoming 
examination for special entry cadets, eight of whom 
will be required for the executive * category * and 
twenty-five for the engineer * category * of officers 
On previous occasions when the engineering personnel 
question was in the limelight, there was a serious 
falling off in the number of candidates We hope 
that this will not be the case now. The Navy never 
stood m greater need of the pick of our schools than 
to-day, and though parents and guardians may view 
with distrust the policy of the present Board of 
Admiralty, wc believe that, m spile of the temporary 
set back it is suffering, the engineering branch of the 
Royal Navy has an ever-increasing national duty to 
fulfil. 

Ax the mvitation ot the Prime Minister of the 
Commonwealth of Australia, Sir Frank Heath, head 
of the Department of Scientific and Industrial 
Research m Great Britain, has for some time been 
inquiring into those problems presented by Australian 
primary and secondary industries which call for 
thorough scientific investigation His object has 
been two-fold to discover directions in which work 
in Australia may be linked with that now being 
earned on in Britain, and to advise the Government 
as to the most effective way of reorganising the 
Commonwealth Institute of Science and Industry? 
In his several public speeches on the subject of 
industrial research, Sir Frank has emphasised three 
points The first is the present lack in Australia of 
thoroughly trained investigators, which is accentuated 
by the slight opportunity afforded to university 
science teachers for extensive research work ; the 
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second is the urgent need for thorough understanding 
and co-operation between Commonwealth and State 
governments ; the third is the necessity for con¬ 
centrating at first upon problems of the primary 
industries. He has also emphasised the fact that 
the magnitude of the Australian continent greatly 
increases the price which Australia must be prepared 
to pay for adequate scientific investigation of her 
numerous problems. The distance factor, indeed, 
makes the general Australian problem of organisation 
very different from, and in some ways much more 
difficult than, that which is being met m England 
by the Department which Sir Frank Heath super¬ 
intends. 

The Friday evening discourse at the Royal Institu¬ 
tion on March 19 was entitled " Chips from a Sculptor's 
Studio," and was given by Mr. John Tweed, who 
designed the equestrian statue of Sir George White in 
Portland Place As a practical sculptor Mr, Tweed 
told how a statue is made. The size and material are 
chosen to suit the surroundings—bronze being the 
most suitable if the statue is to be exposed to the 
weather, Expression is first conveyed to the clay 
sketch The material is on a skeleton form The 
process the Egyptians first used was the plaster cast 
and then the finished work in the material Chosen 
The thinness of the bronzes used by the earlier artists 
cannot be attamed at the present time, and there is 
need for science to discover a more suitable bronze 
for statuary. In sculpture proper, carving in marble 
is done with a specially designed instrument by a 
carver, and then the sculptor completes the work. 
The material naturally used by the Greeks was marble. 
The artist gets his inspiration by studying Nature, 
that he may show the aspect of Nature in his work. 
Photographs of examples of Egyptian and Grecian 
sculpture in various materials were shown 

According to a dispatch from the Times corre¬ 
spondent at Delhi, the Assembly on March 18 rejected 
the proposal of the Government Of India to vote a 
sum of 375,000/ to the Institution of Archaeological 
Research Fund. The proposal was strongly opposed 
by several Hindu members, who put forward the 
claims of university and medical education, and by 
English unofficial members, who argued that the 
establishment of an equivalent British Museum fund 
would remove archaeological investigation from the 
annual criticism of the legislature. As no provision 
had been made in the Budget for archaeological 
research in the expectation that the proposal would 
be accepted, it was agreed that a supplementary 
demand for 15,375/. should be submitted on the 
following day. The decision of the Assembly will 
cause profound disappointment to those who ap* 
predate the importance of the work winch is now 
being carried out by the Archaeological Department 
and are acquainted with present conditions in India, 
It had been anticipated with some confidence that 




NAT ORB 


461 




\ ^ ^Lace arch^logical atudte# in India 

on a^soond ha& and would enable a scheme of 
^covering a period of years to be framed, 
affording an opportunity of training workers in the 
principles and methods of archaeological investiga¬ 
tion—a matter of supreme moment now that the 
discovery oi a centre of prehistoric culture m the 
Indus Valley is likely to give investigations m this 
area an importance in the history of civilisation at 
present incalculable. Sir John Marshall tn a recent 
speech, in referring to the discoveries at Mohenjo Daro 
and Harappa, spoke of the possibility of inviting co¬ 
operation from outside ; but whatever form such co¬ 
operation might take, there should be some assurance 
that India itself will be prepared in the main to accept 
responsibility for the continuance of this important 
work by competent and fully trained archaeologists. 

The forthcoming polar flight of Captain R. Amund¬ 
sen was the subject of a recent lecture in Rome by 
Col. U. Nobile, who will command the dirigible air- 
, ship of the expedition The lecture is now published 
in an illustrated pamphlet containing maps of the 
route. From a study of weather conditions in the 
Arctic regions, Col. Nobile believes that spring offers 
the best chance of steady weather and long range of 
visibility. He thinks that the flight should be made 
not later than May The route will be from King's 
Bay, Spitsbergen, where mooring-posts for the airship 
are now being prepared, to Point Barrow m Alaska 
This route crosses the heart of the unknown area in 
the Beaufort Sea, and should lead directly across 
Crocker Land, if that land extsls. A problem of some 
importance is the selection of a route to Spitsbergen 
from Rome. The alternatives are Rome, London, Pul- 
ham, Trondhjem, Spitsbergen; or Rome, Fredericks- 
haven, Leningrad, Murmansk, Spitsbergen The 
second route is 500 miles longer than the first, but 
offers greater probability of quiet weather conditions, 
and would appear at present to be the route selected 
Col Nobile expresses great confidence in the prospects 
for a successful flight. 


Mr. C. Leonard Woolley's monthly progress 
report of excavations in Mesopotamia on the site of 
the temple of the Moon Goddess at Ur, which ap¬ 
peared in the Times of March x6, records several 
discoveries of exceptional interest. Among these is 
a small chamber containing three stelae inscribed with 
the name of Bur-Sin, apparently a shrine for the cult 
of the deified founder of the temple—a find unique 
in Mesopotamian discoveries There is also a diorite 
statue of the goddess Rau, patroness of the poultry- * 
yard, in the form of a squat seated figure in ah 
elaborately flounced dress, which is the first female 
statue of early date to be found m Mesopotamia, 
A11 alabaster lunar disc dedicated by a daughter of 
Sargon of Akkad (2750 b c ) shows in relief a sacrifice 
to the goddess by a priestess, who may be the princess 
herself , while a limestone plaque dating from well 
before 3000 b c , an excellent example of the early 
art of the country, carved in relief in two registers, 
shows sacrificial scenes m which in one case the king, 
and in the other a priest and priestess, pour libations 
to the god. 

Vol. 69 of the Memoirs and i^roceedings of the 
Manchester Literary and Philosophical Society con¬ 
tains the inaugural Ludwig Mond Lecture delivered 
in the University of Manchester on October 20, 1924, 
by Prof. H. B. Dixon Prof. Dixon traces m an 
interesting manner the rise of the alkali manufacture 
and the share which Ludwig Mond had in its develop¬ 
ment. In partnership with John Brunner, Mond 
started the Solvay ammonia soda process at Win- 
nmgton in 1873, and in the face of really imposing 
difficulties they made the process, which had failed 
in the hands of previous technical men, a success. 
Mond’s contributions to pure and applied science are 
recorded, and his generosity in helping research is 
especially commented upon Ludwig Mond was an 
example of a rare combination of keen interest in 
pure science with great ability in its application to 
the problems of industry. 


With the object of giving the American public a 
bird's*eye view of the services rendered by the 
National Bureau of Standards, a special circular has 
been prepared in which its activities are described in 
toon-technical language. It contains 113 pages, 
86 illustrations and a plan of Washington showing 
how the Bureau may be reached. The visitor is 
supposed to be taken through the various departments 
in turn, and is told the main purpose of each and how 
it is attained - In many cases some striking result which 
has followed from the work done in the department 
^mentioned, as for example the scientifically designed 
gas burner which gives an efficiency four times that 
; Of the usual burner and will effect a saving of 50,000/. 
,,per day to the United States ; and the standardisation 
being gradually introduced into industry which will 
tfWdtoC* the number qf unnecessary siates and varieties 
v ; ibl products* The circular forms aft interesting and 
document and should remove any mis* 
as to the great value of the Bureau as, a 

r.j .u,.„ 




Some account of Russian scientific exploration in 
Arctic Russia and Novaya Zemlya is given in several 
recent issues of the Weekly News Bulletin of the 
U S S.R. Society of Cultural Relations with Foreign 
Countries For the past four years an expedition 
under Prof. Samoilovitch has been at work in 
Novaya Zemlya, and succeeded last summer in 
rounding the northern end and exploring the little- 
known north-east coast, discovering several new gulfs 
and making minor changes in the charts. A site 
has been chosen for a radio station, for meteorological 
purposes, at the northern end of the north island. 
Another expedition under Prof. Suvorov has been 
exploring the little-known Cheshskaya Gulf of the 
Kanin Peninsula and examining the fisheries of the 
coast. Investigations in biology and anthropology 
have also been conducted in Kolguev and the Kola 
peninsula, and experiments have been made in several 
districts of the north in the use of a serum against 
anthrax in reindeer. All these and other researches 
are to be continued next summer. 
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\ In the National Museum of Wales at Cardiff there 
..are two important collections of British Lepidoptera, 
the Vivian and the Griffith, which together Comprise 
more than 50,000 specimens The authorities of the 
Museum have recently issued a " Guide ” (price 6 d.) 
to these collections, which directs attention to many 
Interesting and scarce specimens Of which no previous 
record has been published. The occurrence and dis¬ 
tribution of various Lepidoptera in Wales are also 
indicated 111 this pamphlet, while a number of the 
rarer species are illustrated on two coloured plates. 
The booklet will prove of interest to collectors and 
others with respect to unique or very rare specimens 
contained in the collections, since it gives the locali¬ 
ties and other data associated with them So much 
is heard respecting the disappearance of rare or local 
Lepidoptera that it is refreshing to learn from this 
pamphlet that, at any rate, the white-letter Hair- 
streak, Theda w-album , appears to be extending its 
range in so far as Wales is concerned 

The '* Keport of the Health of the Army for 1923/' 
recently issued, contains details of some interest 
Judging by the invaliding rate, the health of the 
Army was better in 1923 than m the previous two 
years, but not so good as in the period 1906-13. 
It is surprising to learn that tonsillitis takes third 
place, with 5566 cases, as a cause of admission to 
hospital, malaria with 13,158 cases and venereal 
diseases with 10,807 cases being first and second 
respectively No definite reason could be assigned 
for this high incidence of tonsillitis. At the head of 
the list of diseases which cause the greatest amount 
of invaliding out of the Army comes inflammatory 
conditions of the middle ear, with 451 cases—nearly 
^haif a regiment I The Royal Army Medical College, 
in addition to courses of instruction and research 
work, now prepares all the bacterial vaccines and 
allied substances employed in the Army, which were 
formerly purchased, at a saving estimated at 12,650/ 
for the year. 

Dr R E M. Wheeler, since 1924 Director of the 
National Museum of Wales, has been appointed 
Keeper, Secretary, and Accounting Officer of the 
London Museum, in succession to Mr. F, A. H. Oates, 
who has retired. 

Probably no division of biology has so many 
journals devoted to its various aspects as entomology. 
A new American periodical, The Pan-Pacific Entomo¬ 
logist , a quarterly journal of general entomology, was 
inaugurated last year The first volume, consisting 
of four numbers, has been completed and voi. 2 is 
now appearing. The journal is published by the 
Pacific Coast Entomological Society in collaboration 
with the California Academy of Sciences. Although 
primarily intended for furthering an interest in the 
entomology of the coastal region of the Pacific side 
of America, papers of broader significance are not 
precluded. The annual subscription is 2 dollars for 
the U.S. and Canada, and 2*25 dollars for elsewhere. 
Sample copies are obtainable from Mr F. E. Blaisdell, 
,1520 Lake Street, San Francisco, California. 
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central European countries, since the War, in gaining . \ Ar 
access to outside scientific proceedings and publica- 'Ca¬ 
tions. In many of the smaller Continental universities \ • x 
this condition still prevails, and cannot be ameliorated . ^ f , 
owing to the lack of funds for the purpose. Much i«» 
valuable assistance could be rendered in this ttiath&r, 
however, if workers in the various branches of science / . - 
were to make a point of sending reprints of their 
publications to the leading Continental exponents of 
the subject concerned. In physics, the need of such 
an arrangement is particularly acute at the present 
time, when two “Handbticher" of physics are in 
preparation. Prof K. W. F. Kohlrausch has been 
entrusted with the volume on " Radioactivity in 
one of these M Handbiicher/' and he has written to us 
suggesting that workers in radioactivity forward to 
him their publications in this subject, so as to enable 
him to bring his work completely up-to-date by first¬ 
hand reference to original papers He would be very 
grateful if the authors of such papers would assist 
him in this manner, by sending repnnts to : I. , 
physikalisches lnstitut, Techmsche Hochschule, Graz 
(Austria). 

At the Southampton meeting of the British Associa¬ 
tion in August last year, a number of papers were 
read by officials of the Ordnance Survey. These 
papers are now collected and printed in full in 
Professional Papers, New Senes, No. ro (H.M.S.O., 
pnee 9 d ), and include an admirable general 
account of the work of the Ordnance Survey by 
Col, E. M Jack; a paper on recent productions by 
Capt J. G. Withy combe, in which announcement is 
made of a new three-sheet map of Great Britain on a 
scale of 10 inches to a mile, a paper on archaeology 
and the Ordnance Survey by Mr. O G. S. Crawford; 
and an account of the present state of the inter* 
national i/M map by Maj. M. N. Macleod. The 
publication gives a useful summary of the present 
state of the survey and maps of Great Britain. 

Messrs Gurney and Jackson announce the early - 
publication of A Text Book of Organic Chemistry,** ' 
by Prof. Julius Schmidt, translated by Dr. Ft Gorddn , 
Rule , and " A Text Book of Inorganic Chemistry/* <■ 
by Prof. Fritz Ephraim, translated by P. C. L* / : 
Thome. . 

Catalogue No. 398 of Messrs. Bernard Quaritch, ^ 
Ltd , ri Grafton Street, W.i, will appeal to zoologists ,; 
and geologists, especially if they are interested in rare ’ < ‘ 
and choice editions, for it contains particulars of 
nearly 1800 works, many of which are out-of-print , 
and scarce * * 

V, 

Messrs. H. K, Lewis and Co, Ltd., have recently J \ 
issued two interesting lists of second-hand books ^ \ 
dealing respectively with 14 Early Scientific Work? f ; 
and Biographies/' and /' Early Medical Wprfcijh-* .^'L. 
Medical History and Biography/ 1 Either list,' 
both, can be obtained free upon application. 7 

Applications are invited for the following appoint^V* 
ments, on or before the dates mentioned 
ant to carry out rewarph work* on; roller** 
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) for Mines, Estabiish- 

. ’Branch, Mines Department* Dean Stanley 
- 9 tteet t S.W.t (April 9). A junior chemist at the 
! Budding Research Station, Garston, near Watford, 
* for investigations on the heating and ventilation of 
l buildings—The Secretary, Department of Scientific 
; And Industrial Research, 16 Old Queen Street, S.W.I 
.(April to), A professor of zoology in the University 
of Cape Town—The Secretary, Office of the High 
Commissioner for the Union of South Africa, Trafalgar 
Square, W.C.2 (April 14). A professor of physics 
in the University of Tasmania, Hobart—The Agent- 
General for Tasmania, Australia House, Strand, W.C 2 
(April 15). A junior scientific officer for work con¬ 
nected with aeronautical instruments at the Royal 
Aircraft Establishment—The Superintendent, R A.E., 
South Famborough, Hants (April 17) (quoting Ref A 
1 107) A principal of the Sir John Cass Technical 
Institute — The Correspondent, Sir John Cass's 
, Foundation, 31 Jewry Street, Aldgate, E.C 3 (April 


24). A Junior lecturer in mathematics, a lecturer 
in geography, and a lecturer in geology and palaeon¬ 
tology at Bedford College for Women—The Secretary, 
Bedford College' for Women, Regent's Park, N.W.t ' 
{May 8). A professor of natural history in University 
College, Dundee—The Secretary and Registrar, The 
University, St Andrews (May 8)/ A professor flf 
physics in the University of Dacca, Bengal—The 
Registrar, University of Dacca, East Bengal, India 
(June 30) A test assistant for aircraft and instru¬ 
ment test work at the Aeroplane and Armament 
Experimental Establishment, R.A.F,, Martleshatn 
Heath—The Secretary of the Air Ministry, Adastra^ 
House, Kingsway, WC2 (quoting S 2/R 461). An 
assistant lecturer and demonstrator in botany at the 
South-Eastern Agricultural College, Wye, Kent—The 
Secretary A pathological laboratory assistant for 
the Veterinary Department of the Government of 
Nigeria—The Crown Agents for the Colonies, 4 
Millbank, S.W X (quoting M/14292) 


Our Astronomical Column. 


Penumbral Lunar Eclipses —The January issue 
of U Astronomic contains an article by M Gaetan 
, Blum on this subject Consideration of these 
i eclipses is necessary to make the theory complete; 
when they are included there must be one lunar 
eclipse at every passage of the sun through either 
node, and there may he two. The almanacs as a rule 
do not give predictions of pcnumbral eclipse, but they 
have done so occasionally by some caprice Eclipses 
in which the moon penetrates’ deeply into the penumbra 
are quite readily observable, it being obvious that a 
portion of the moon is dimmed by a smoky veil 
There will be an eclipse of tins kind on December 19 
next, full moon being at 6 h 8 m a m , so that it will be 
visible in Great Britain, The least distance of the 
moon's limb from the umbra will be less than a minute 
Of arc. The article notes that the phenomenon is 
rendered more noticeable if the moon's light is 
Weakened by reflection at an unsilvered glass surface. 

A very instructive diagram shows all the eclipses 
of a Saros cycle (1908 to 1926), different symbols 
being used for each species of eclipse. It brings out 
clearly both the approximate 4-year cycle of recur¬ 
rence and the much more exact one in 18 years 11 days 

The same publication contains a photograph of the 
solar eclipse of January 24,1925, taken by Prof. Slocum 
At Middletown, and a diagram showing the exact 
position of the southern boundary of totality across 
.New York as deduced from the observations made 
there. 

* The Johannesburg 24-iNCH Refractor.— This 
. instrument is now in full working order, and is giving 
Satisfaction, The outer portion of the lens is less 
hood than the rest, so a slightly diminished aperture 
Is employed 

Dr. Van den Boa, o i the University of Leyden, is 
engaged on an exhaustive search for Southern double 
^ro*ra with the instrument He has already found 
\ more than tSo new pairs, while according to a message 
> Which was published in the Times some Weeks ago, 
1 m, star £-Tucanee has been found to consist of three 
/-^Separate pairs, making a splendid sextuple system. 
;J LV MUa ,rapra increase of the known southern binary 
calls lot a new general catalogue of these 
which' is now in course of preparation at the 
^beervafcory. It Is being printed by a type¬ 


writer and will be issued in separate sheets, so that 
new pages can easily be inserted 

It is noted that the planet Pallas appeared on a 
recent occasion exactly like a close binary star, and 
was-for a time mistaken for one 

The Temperature of Sunspots —A preliminary 
paper on this subject by Prof V. Bjerknes appears m 
Compte$ rendus, 182, 48, 1926 The author has 
contributed largely to the dynamics of meteorology, 
and his important investigation on the “ Dynamics pf 
the Circular Vortex" will be found in Geofvsiske 
Pubhkationer, vol 2, No. 4, Christiania, 1921. In 
the present paper the general principles previously 
established by him are applied to the problem of 
sunspots, in which the relative coolness is considered 
by him as an analogous phenomenon to the relatively 
low temperature t» terrestrial cyclones. He postulates 
a fluid medium possessing a free surface and the 
properties of a gas with density increasing down¬ 
wards more rapidly than would result from com¬ 
pression For a horizontal vortex in such a medium. 
Prof. Bjerknes develops an expression for the fall in 
temperature {\T -T - T 9 ) in the central part of the 
vortex—nat. log T/T 0 ^ 2D/H, where D is the depth 
of the depression of the free surface, and H is the 
depth to which vortical motion extends Applying 
this formula to a sunspot vortex, given T ~ 6000°, the 
following depressions of temperatures are given : 
DjHz* o*ooi O'Oi 0*1 o-2 0-3 0-4 0-5 

ATss 12° 120° IIOO 0 2000° 2700° S3°« 6 3800* 

It is found as a corollary that the velocities in 
corresponding vortices should range from a fraction 
of a kilometre to 20 km /sec. The theory is stated 
not to be invalidated by the possible absence of a free 
surface m the sun, so long as there is a rapid change 
in the densities of the solar gases from photosphere 
outwards. 

It may be added that the temperature of a sunspot 
at phofcospheric level is generally considered to be 
about haft that of the photosphere itself. Prof. 
H. N. Russell, in a " Note on Cooling by Expansion 
in Sunspots" (Astrophvsical Journal* 54 . 393 » 1921), 
gives as the temperature of the photosphere 6 ooo° C. , 
of the spot at the same level, 3500° to 4000° C.; at 
hase^of the spot vortex, probably 20,000° C (rough 
estimate). 
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Research Items,- 


' 1 Ston e Implements from N igeria ,—The Geological 
.Survey of Nigena has issued as Occasional Paper No. 4 
a Communication by Mr, H. J Braunholtz, describing a 
comber of stone implements of palaeolithic and neolithic 
types found in the alluvium of the Bauchi Plateau. 
Their discovery is k a by-product of the tin-mining 
industry, which necessitates removing and sifting 
large quantities of alluvial deposit in river valleys 
The depth at which they are found vanes from a 
few feet to 30 feet Unfortunately this affords no 
criterion of age, and further, the exact location of the 
finds has not always been recorded. In some cases, 
however, the depth and situation taken together seem 
to argue a considerable antiquity such as, e.g , a site 
'* under 20 feet of alluvial and 85 yards from the 
recent nver edge ** The implements are, with one 
possible exception, of local rock and of local 
manufacture The paleolithic implements are made 
of a quarts porphyry, the neolithic of basalt (dolente), 
Many of the former are much rolled Allowing for 
differences due to the employment of a different 
material, the palaeolithic implements resemble western 
European types of the Chelles to Le Moustier epochs, 
but not of the later palaeolithic rimes. While the 
neolithic types are widely distributed m Nigena, the 
Bauchi Plateau is the only site in the provinces up 
to the present on which palaeolithic implements have 
been found The absence of late palaeolithic forms 
suggests either an isolation of Nigeria from ultra- 
Saharan Africa at this period, or lack of stone suitable 
for finer flaking, or, possibly, a more recent origin 
than theit typological affinities in North Africa and 
Europe 

Painted Pottery from Mesopotamia —Mr W. F. 
Albright, of the American School of Oriental Re¬ 
search, Jerusalem, describes in Man for March 
interesting results obtained from a surface examina¬ 
tion of mounds m the Middle Euphrates region which 
throw a light on the comparative ceramics of the aeneo- 
lithic and Early Bronze periods. The site of the 
finds, Tell Zeidin, is a mound about 500 metres in 
length stretching along the eastern bank of the Balikh 
nver It is covered with potsherds and flint artefacts, 
the former being nearly all of a creamy white or light 
buff, covered with geometric designs in black or reddish 
brown, applied both with and without a slip, in the 
former case on the buff ware Only one polychrome 
sherd was found It showed alternating bands of 
black and brownish red on a white slip over a light 
buff paste. The result of a comparison of this pottery 
with that from Abfi Shahrein, Tell el ’Obeid, and other 
sites in which the proto-Mesopotamian ware has been 
found, and a study of the material as a whole, suggests 
a similarity, which almost amounts to an identity, 
in all the pottery from north-western Mesopotamia, 
Babylonia, and southern Susiana in the pre-monu- 
mental age Its place is taken by incised ware in the 
third millennium. A possible dating may be given by 
taking Susa I. as falling in the first half of the fourth 
millennium, Tell Zeid&n about the middle, the early 
occupation of Endu and Tell el 'Obeid as slightly later, 
and the painted ware of Kerkut as belonging to the 
second half of the fourth millennium. 

Young Fishes —The literature on the behaviour 
of aquatic animals by day and mght receives a con¬ 
tribution from Ur A C johanBen, who discusses the 
diurnal vertical movements of the young of some 
fishes m Danish waters (Meddelclser fra Kotntnisstonen 
for Havundersogelser. Sene Ftskerie* Bd. 8, Nr, 2, 
tgts). Dr. Johansen produces observations obtained 
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from catches made with a stramin ring-trawl, the 
paper contains results of a serial collection taken every V, 
two hours throughout the twenty-four on April 20-21, 
1925, in the southern Kattegat, and a comparison of 
a number of hauls taken at different stations in the 
Kattegat, Belt Sea, and western Baltic in the same 
month by day and night. Two water-layers were 
sampled, the surface and an intermediate layer 
estimated as being at a depth of about 16 metres, 
The catches showed that the average number of post- 
larvse of any one species caught was greater at night 
than in the daytime in the upper water layers, and 
the Same held good for the number of fish species. 
This demonstrates the necessity for stating the time 
at which hauls are made when studying the horizontal 
and seasonal distribution of young fish. The writer 
considers that, at any rate for the smaller stages, the 
results represent an actual migration from deeper 
layers at night, and that in the day-time the majority 
keep down below 16 metres , but that for the larger 
more swiftly moving forms, there is a probability 
that they can avoid the net in the daylight, so that 
no definite conclusions can be drawn. A short report 
is given of the plankton results obtained, and also 
of previous work and theories as to causes of vertical 
migration Perusal of this paper only emphasises the 
need for more observations at sea 

The Fauna of Sarawak --The Sarawak Museum 
Journal for December 1925 is devoted to a series of 
papers describing the collections made by Dr. E. 
Mjbberg in northern Sarawak. It is a region which 
affords great opportunities to the biologist, and the 
fact that the collections include many new species is 
to be expected from a part of the world so little 
explored Among the insects, Dr. H H. Karny 
reports on the katydids (Tettigonndse), cricket- 
locusts (Gryllacndae), and Copeognatha Dr. R. 
Hamtsch, in pealing with the Blattidas, lists no less 
than 55 species, among which 24 are described as 
new to science : perhaps the most interesting feature 
with respect to this family is the almost entire absence 
of cosmopolitan forms—a fact probably associated 
with the absence of the white man in the region con¬ 
cerned. The Collembola form the subject 01 a paper 
by Dr H Schdtt and, with one exception, all the 
12 species recorded by him are new, and three new 
genera are also erected. The Amphibia and Reptilia 
from Mt Murud comprise only 14 species, and of 
these, five are described as new by Mr. Malcolm H. 
Smith. The discovery of a new lizard allied to 
Phoxophrys is of particular note, as is also that of a 
tree-frog (Phtlautus mjdbergi sp. nov.) which was 
found depositing its eggs and breeding m the pitchers 
of Nepenthes. In a second paper Mr. Malcolm Smith 
reports on the more extensive collections made over 
a wider area of Sarawak during the past two years, 
They comprise some 700 specimens representing 93 
species. The most noteworthy are a diminutive forth 
. of toad allied to Megalophrys, which appears to repre¬ 
sent a new genus, and an undescribed ground-gecko of 
the genus uonatodes. There are two short notes on 
birds * Dr. E. Hartert describes a peculiar form of 
flycatcher, and Mr. Einar Lfinnberg directs attention 
to an apparently new race of fiowerpecker. 

Anatomy of Hknoersonia,—M r. H. Burringtofi, 
Baker has been studying and gives a minute deScripv ; 
tlon of the anatomy of Hendersonia occulta {4 cad, \ 
Nat Set, Philad» 77), which he considers to be thf 
most primitive living example of the family Bti&t , 
rinidffl. His conclusion is based on the fact, ; 
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*" ^vsl right auricle And a metamor- 

hcrnd right 4 rid»ey in both boxes, With respect to 
the first of these characters, Hendersonia is fully as 
V' generalised as any neritid, while as to the second it 
seeifcs even less specialised. The Nentid® cannot be 
considered as in any sense ancestral to the Heh- 
, cinidse, although their aqueous habitats have per- 
> , mitted them to retain certain markedly primitive 
characters, while the terrestrial life of the Hohcimdae 
\ can be correlated with an increase in specialisation 
along several lines While the homologies between 
the Rhipidoglossa and the Pulmondta are extremely 
hypothetical, the genitalia of Hendersonia and the 
iielicmid® perhaps can be tentatively regarded as 
representative of an intermediate stage between those 
of the less specialised members of the former group 
and those of the latter. Both the Hehcinid® and 
the Pulmonata show a marked tendency towards the 
concentration of the cerebral, pleural, and, to some 
extent, the pedal ganglia The nervous systems of 
these two pulmonate groups actually prove the more 
usual conception of separate evolutions from common, 
probably marine, ancestors / 


again behind them. Interesting figures of nuclear 
structure following fusion, Also suggest that the 
chromatin of the male and female nuclei remains 
distinct; the spindle in the first division after 
fertilisation is a broad one of double organisation, 
maternal and paternal chromosomes dividing and 
separating independently 

Flow of Swedish Rivers —In Band 3, No 4 o£ 
Meddelanden frdn Statens M eteorologisk-Hydmgrafiska 
Anstalt t Dr G Slettenmark gives a mass of data on 
the flow of the chief Swedish nvers, illustrated by a 
map showing the location of the gauging -station^, 
The first table gives a list of the 187 stations, the area 
of the lake basins on the river, and the total area of 
the river basin This is followed by tables giving the^ 
mean and extreme value of the flow during each 
month of the year and other useful values calculated 
from these figures Many of the stations date back 
to 1910, but others are of more recent ongm The 
publication affords exhaustive information on the 
hydrography of the Swedish river systems The very 
brief discussion of the data is m Swedish 


A Bot-Fly Barash re on Monkeys— Under the 
title Zoopathologica , the New York Zoological Society 
has recently established a journal devoted to the 
publication of its scientific contributions dealing with 
animal diseases. In vol i, No. 7 (January 1926), 
Messrs R. C Shannon and C T Greene record the 
occurrence of larvae of Cuterebra m certain primates, 

1 One lot of material consisted of the neck portion of 
the skin of a howling monkey (Alouatta palhata 
tnconsonans) from Darien, Panama. It was so 
heavily infested with larvae that the skin is described 
as resembling a collection of cells in a bumble-bee's 
nest The other lot of material consisted of two 
bred flies and a number of larv® taken from a red 
howling monkey at Kartabo, British Guiana Prob¬ 
ably all the material belongs to the same species of 
Oestridae which is described as Cuterebra baeri sp nov 
from that obtained at Kartabo. Little is known of 
the habits of Cuterebra, but, from what is known, 
the eggs are probably laid about the haunts of the 
hosts, possibly on the leaves of the plants. Jt is 
Suggested that if the leaves be eaten by the host 
animal, the larv® hatch in the mouth and, boring 
their way through the tissues, eventually reach the 
skin of the throat region Here they make breathing 
holes and remain in subcutaneous pockets until fully 
, grown. When mature they work their way out and 
fail to the ground where they pupate 


Fertilisation in a Cycad. —Prof. A Anstruther 
Lawson, of the University of Sydney, publishes in the 
Transactions of the Royal Society of Edinburgh (vol 
5A, part 2, No. 6, 1926) a most interesting account 
of the processes preceding, accompanying, and follow¬ 
ing fertilisation in the cycad genus Bowenia. This 
Australian cycad has not been readily accessible to 
botanists, but the selection of the district in which the 
plant is native as a centre for fruit-growing, has 
enabled Prof, Lawson to obtain an uninterrupted 
/supply of cones, collected twice weekly throughout 
the year, The result is a very full account of the 
cytology of the reproductive organs and of the process 
of fertilisation. The massive sperms, with spiral 
' ciliated band bearing thousands of cilia, have actually 
Jpifeen seen moving in living material, as they swim in 
the arebegonial chamber. Prof. Lawson describes the 
, dilated neck cells of the archegonium as excreting a 
fluid which adds to the liquid in which the sperms are 
v <bOtiiig, ftnd also as acting as 1 swinging gates/ which 
drift forced apart by the entrance of the sperms, to dose 
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Does a Faraday Cyjindek measure Electron 
Currents p —W e have grown so accustomed to 
measure electron currents by means of a Faraday 
cylinder through a hole in which the electrons entered, 
that a short note in the January issue of the Proc 
Nat Acad of Set , Washington, throwing doubt on 
such measurements, is somewhat disconcerting It 
is by Mr K O Lawrence, a National Research Fellow 
working at Yale University under Prof Swann, and 
gives an account of measurements of the currents 
entering a Faraday cylinder 2 2 cm diameter through 
a hole of 1 cm diameter when the length of the 
cytmder and the accelerating or retarding potential 
between the tungsten filament emitting the electrons 
and a plane anode between the filament and cylinder 
were varied The anode was placed 4 cm from the 
filament and the electrons passed through a hole o 2 
cm in diameter m it Curves of current received in 
terms of tlie retarding potential and length of cylinder 
show that a Farad a v evlmder does not retain all the 
electrons which enter it, and it follows that measure¬ 
ments of the speeds of electrons depending on retard¬ 
ing potential observations require revision. 

Soap-Boiling Process —A further contribution to 
the knowledge of the equilibria underlying the soap- 
boil mg processes has been made by J W McBam and 
W. J Elford by a study of the potassium oleate- 
potassium chloride-water system, described m the 
Journal of the Chemical Society for February The 
solutions were examined in polarised light, and from 
the results, equilibrium diagrams for the systems 
water-potassium oleate and water-potassium dleate- 
potassium chloride were constructed, clearly showing 
the limits of existence of the various soaps 

Vapour Pressures of Arsenic Trioxide —The 
determination of the vapour pressures of arsenic 
trioxide up to 500° C made by K R Rushton and F, 
Daniels, is described in the Journal of the American 
Chemical Society for February, The apparatus 
consisted of an evacuated Pyrex flask, fitted with a 
Gibson diaphragm and heated electrically in a metal 
bath. The published data include the melting and 
transition points, heats of fusion, vaporisation, and 
transition of the various allotropic forms of arsenic 
trioxide. The exact relation between the amorphous 
glassy form and the crystalline forms has always beert 
rathef obscure, and it is to a large extent cleared up by 
this ^ork. 
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The Geographical Distribution of Fresh-water Sela. 


is the second part and w devoted to the Indo- 
region, but it contains certain^ important 


♦ 'T'HERE is scarcely anything in Nature more 
'* v wonderful than the facts concerning the migra- 
' tions and life-histories of the fresh-water eels of 
f Europe and America brought to light by the long and 
v persevering researches of Dr, Johannes Schmidt. He 
has now completed a general survey of what is known 
concerning the distribution of all the species of the 
genus Anguilla The first part of this survey, includ¬ 
ing only the Atlantic Ocean and adjacent areas, was 
published sixteen years ago The memoir under 
notice 1 

Pacific _ n _ . 

additions to the information contained in Part I., and 
references to the chief general conclusions of that part. 

The species of Anguilla seems as a rule to be 
geographical species, though in some cases two or 
more occur m the same locality In the Atlantic 
region there are only two, A vulgans on the eastern 
side, A rostrata on the western, the former having a 
larval period of three years, the latter of only one year. 
Dr. Schmidt tells us that in the Indo-Pacific region, at 
the beginning of his inquiry, the determination of 
species was generally uncertain, the distribution 
obscure, and the biology altogether unknown Some 
of the uncertainty with regard to species has been 
remedied, but the thorough investigation of the 
bionomics still remains for the future 

The world distribution of the whole genus shows 
some curious features. In the Atlantic the contrast 
is between north and south On the eastern side eels 
are found on all the coasts of Europe and North 
Africa from near the Tropic of Cancer to the White 
Sea, including all the Mediterranean and Black Seas 
and the Baltic On the east side, the range of the 
American species extends from Labrador to the 
West Indies, and includes a short stretch of the 
South American coast at the mouth of the Orinoco 
No eels occur on the east coast of South America 
south of this part, or on the west coast of Africa 
south of the Tropic of Cancer 

In the Pacific, on the other hand, there are no eels 
on the east side at all from Alaska to Tierra del Fuego, 
while on the west they are found, ofteu in great 
abundance, from Japan along the coast of China, in 
the Philippines, on the northern coast of New Guinea, 
the east coast of Australia, in both islands of New 
Zealand, and in nearly all the western islands of the 
Pacific. From the Sandwich Islands and the Gala¬ 
pagos farther east they are absent, 

Eels occur on most of the coasts of the Indian Ocean, 
except the Arabian Sea and the south-west coast of 
Australia With the exception of the short extent 
of coast from the north of Norway to Archangel, and 
an unimportant occurrence in Greenland, there are 
no eels in the Arctic or Antarctic regions. Another 
curious contrast is the entire absence of these fish from 
the shallow sea (less than ioo fm.) bounded by Siam, 

1 On the Distribution of Fresh-water Eela (Anguilla) throughout the World. 
II, Indo Pacific Region A Bio-geographical Investigation, By Jobs 
Schmidt. JI/Am. M I'Akad Hoy 4* Dontmark. Stetson cUs Scuncts, 
atoe, t lo t No 4 . 
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the Malay Peninsula. Sumatra, Thva, arid BomW^ 
while they pass in very large numbers over the bank" > 
at a similar depth on which the British Islands are,; > 
situated. Dr, Schmidt concludes that the eel-fry,, * 
immigrating from the depths of the ooean are, in the 
case of the Indo-Malayan species, inferior in migratory 
powers to those of the Atlantic species. Eels do not . 
migrate through shallow sea-areas m the larval stage, 
but only after the metamorphosis, when they have 1 ! 
reached the elver stage. 

Although eels are so abundant in individuals In 
temperate regions, the greater number of species 
belong to the tropics, ana Dr Schmidt believes that 
the genus originated somewhere m the equatorial 
Pacific, and that the species have radiated out from 
this centre The most widely distributed of the 
tropical species seems to be A> maunhana , which 
occurs in the islands off the east coast of Africa, in the 
Philippines, and in many of the islands of the Pacific. 

In the Philippines it reaches a large size, some speci¬ 
mens measuring 2 m. in length and 46 cm. in circum¬ 
ference. The oceanic larva or leptocephalus of this 
species was obtained and identified by Schmidt at 
Celebes m 1925. The ascent of great swarms of elvers 
from the sea to fresh water seems to be as familiar a 
sight in Japan as m Europe, and to occur at about 
the same time of year, 

Apart from Europe and North America, Japan is 
the only country where eel fisheries have developed 
to a large and important industry In New Zealand 
two species have been distinguished, A australis and 
A aucklandi, and specimens occur up to 6 ft. in 
length, 20 m in circumference, 46 lb. in weight- 
They are used as food only to a slight extent by the 
European inhabitants, but are caught and eaten m 
considerable numbers by the Maoris. 

The memoir concludes with a section entitled 
" General Observations," in which the author dis¬ 
cusses the probable hfe-history of A japomca, and 
the absence of a species of eel on the eastern side of 
the Pacific He considers that the Japanese eel 
resembles the American A . rostrata, having a larval 
period of about one year, and spawning in the region 
of the ocean to the south of J apan, where the tem* 
peratures at 400 m. are higher than elsewhere in the 
North Pacific. He suggests that the reason for the 
absence of eels on the eastern side of the Pacific is the 
absence of a species having a larval life sufficiently 
prolonged to enable it to make the long migration 
from the same spawning region to the eastern side pf 
that ocean, since both A. rostrata , the American 
species, and the A . vulgaris of Europe, have been 
shown by Schmidt to carry on their reproduction in 
the western part of the North Atlantic. This does r r 
not, however, explain the absence of eela from both 
the east and west shores of the South Atlantic, 

Like other publications of Dr. Schmidt on his 
researches into the characters and bionomics of fresh- 4 
water eels, this memoir shows his mastery of his r 
subject, his command of the English language, and * 
his skill m clear and orderly statement, J, T, C* \\ 


The Construction of 

J UST as the sequence of propositions arranged by 
Euclid to form the first book of his “ Elements 
reaches its climax in the proof of Pythagoras's 
theorem, so those m the three succeeding books 
culminate in the construction of a regular pentagon, 

1 ** Tb« Scientific Construction of the Regular Heptagon with Angles 
Correct ^ Ten Second*, derived from Two Crossed-pamUclofframs of a 
Seml-EUipec.” By T, Alexander, 

* NO. 2943, VOL. 117 ] 


Regular Polygon *. 1 

In the eyes of the Pythagorean school of Greek mathe- r \: 
mattes, the five regular solids were considered to bo */, 
symbols of perfection. §o one of the aims of the fi|*t'J; > 
four books of the " Elements ’’ was to supply accepts #^ 
reasoning that tvould lead to the construction 
regular polygons of three, four, and five 
only ones which can be the faces of a regular raid,' ■/».<; 
No further advance ia the theory .oC -" 
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i vriuKfhadd until the time of Gauss, 
l id, the eighteenth century, showed 
construction of a regular p^-sidea polygon, 
,M ( y vqiii prime, depends on a succession of algebraic 
'equations the degrees of which are the prime factors 
, of f^^ip - t)* Any quadratic equation being solved 
\ t>y the intersections of a line and a circle, it follows 
/ that a regular polygon of 2 m +1 sides, when this 
T number is prime, can be constructed by Euclidean 
geometry. The chain of quadratic equations leading 
> to the value of cos (2*717) in radicals was fully 
1 discussed by Gauss (*' Disq Arith J 354). Various 
writers have dealt with the geometrical construction 
, of a regular 17-gon, and it seems unlikely that any 
improvement in Richmond's construction (Hudson's 
> 4 ' Ruler and Compasses," p 34) will be possible 
Richelot ( Cvelle's Journal, Bd. 9) dealt with the 
sequence of seven quadratic equations which give 
cos (2*7257) in radicals, and the same problem has 
been treated geometrically by Affolter and Pascal 
{Napoli UendiconH, 1887) Euclid's argument which 
leads to the construction of a regular qumdecagon 
can be extended to apply to regular polygons of 680 
and 255 x 256 -<257 sides, so, in theoretical discussions, 
it is sufficient to consider regular polygons of p w sides 
There are at least three methods of approximately 
constructing a regular polygon of any number of sides 
by Euclidean geometry. First, since 

l = a + + a \+ . . +^4 tf w , 

fl 2 2* 2 W 

* where a r - 0 or 1 and olR^i'2-™, an angle 2*7 n 
can be constructed by m repeated bisections of a 
right angle with an error less than *■ /2 m+l . Bisection 
01 very small angles can be avoided by a rearrange¬ 
ment of the expansion for i/m 

The second method depends on the formula 

b* + c* - a* ibe cos A, 

pt an equivalent one, in which appropriate rational 
values of a, b, c render A *2sx/m as small as may be 
desired. Until data are available an element of 
chance enters into the application of this process, 
there being no rule for obtaimng small rational values 
Of a t b, c to give A within a prescribed limit of error 
of 2 sr Jn 

In the third method a diameter AOB of a circle, 
radius r t is divided into n- 1 equal parts at points of 
which K is the second from B . Then C being a point 
OH the perpendicular diameter such that OC = Jr r, 
CK Cuts the circle at Q (beyond the diameter) and 
lBOQ ~ a = 2ir/w with an error of the order tin* A 


more accurate construction is given by 

KB = 4 rl(n - Jr* + 4) - 4?/(n - 0-93). 
the discrepancy in a then being comparable with i/« a . 
(A curious but widespread fallacy, of which it would 
be interesting to know the origin, is that, in the same 
figure, 

OC ~ r-y/ 3, OK ^ r(n - 4) /« 

This rule does not even give a good approxunatibn 
to a regular figure, the error in a being about to per 
cent when n is large A much better approximation, 
avoiding the introduction of x, is given by 

OC - J(*v/2 + y/i)r, 0if = r(»- 5 )/(»- i), * 

this reducing the error in a to J per cent, for 
sufficiently l&rge values of n ) 

When n is such that the ruler and compas9et 
allowed by Euclid fail, the vertices of a regular 
w-agon inscribed in a circle can always be obtained 
as the intersections of algebraic curves with the circle 
The curve used to deal with an algebraic equation 
of degree q, a prime factor of p m x (p- 1), should be 
one which can be constructed by some simple 
mechanical means and crosses a curve already drawn 
m q new points A cubic equation being always 
soluble by the intersections of a conic section 
with a circle, one conic, combined with ruler-com¬ 
passes geometry, is sufficient when n -- 7, 9, 13, 97, 193, 
whereas two conics are needed for n = 19, 27, 37, 73 
and three when n~8i, 109. A suitable conic is an 
ellipse the foci and major axis of which can be con¬ 
structed by Euclidean geometry, the usual string and 
pms process then being available 

Prof Alexander, in the pamphlet now before us, 
attempts to construct a regular heptagon, and a 
reviewer must examine what success has attended his 
effort In the first place, his constructions, all of 
which require intricate figures, are approximate a 
more accurate approximation to 2*77 could cer¬ 
tainly be obtained by drawing a triangle with suit¬ 
able rational sides a‘ b, c Secondly, one construc¬ 
tion involves the use of a point P on an ellipse 
such that lPAA'-ilPA’A, A and A ' being the 
foci this point P is not defined as the intersection 
of the ellipse with a line or a circle Thirdly, in the 
most accurate construction, two ellipses are needed 
to give an approximate value of the angle of a regular 
heptagon, whereas one ellipse combined with ruler 
and compasses should give the vertices of the heptagon 
exactly So, for three distinct reasons, we are unable 
to accept Prof. Alexander's constructions as the final 
word on the question of the regular heptagon 

W. E H. B. 


The Malthusian Principle and Sociology . 1 


''T'HE variations of the birth rates and death rates 
* in the different countries are most easily studied 
from the diagrams made of them by Dr C. V. 
Drysdale, the president of the Malthusian League, 
Birth rates remained high, except in France and 
Ireland, until 1S76. Then the birth rate of England, 
Belgium, Holland, Germany, Austria, and Switzer¬ 
land, and of Europe as a whole, suddenly began to 

S I. This sudden onset of declining fertility must 
ve been due to contraception. The death rates 
feU with the birth rates, and in such close corre- 
Spondence as to show that the fall of the death rates 
whs closely related to the fall of the birth rates, 
That the progress in medical science and sanitation 
reduced trie death rates in such close parallelism 
'With the birth rates can scarcely have been a co- 
Ihcidence, Moreover* when one examines the vital 

of A jwp«f toad by Sir. Btnofo Dunlop, M.&, on February a% 


4: 


statistics of Rumania, Chile, and Jamaica, and of 
Russia from 1881 to 1901, and of Ireland from 1886 
to 191 i t onp finds a horizon tally-oscillating or fairly 
stationary birth rate and a similar death rate Why 
were not medicine and sanitation reducing the death 
rate of any of these countries when their birth rate 
was stationary ? Furthermore, Bulgaria, Cevlon, 
and Japan had a rising birth rate and a nsing death 
rate from 1881 to lyn. Why did these countries 
then have a nsing death rate notwithstanding medical 
progress ? 

Evidently, as Malthus believed, the populations of 
all the long-settled countries were pressing on their 
means of subsistence—that is, were not increasing 
their food supplies fast enough for their needs. For 
example, consider England. In 1876 the birth rate 
and death rate were still very high and the average 
duration of Ufe only about thirty-five years. Then 
the birth rate fell or new mouths were added more 
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^wly> and there steadily declined die proportiofi df 
t persons dying prematurely from diseases consequent 
Upon unaer-nutrition ^ thus the death rate fell 
steadily and the average duration of life rose. The 
under-nourished are doomed to premature death no 
matter how efficient and active the health services 
meV "be; nothing can make a population increase 
faster than the food supply ; if there be ten addi- 
tional persons, and only food for eight, two must soon 
die. The high correlation between the birth rate and 
the death rate continued up to 1913 ; therefore, food 
shortage wa^s still the cause of what was excessive in 
the death rale up to 1913 Thus the whole of the 
fall of the death rate from 1876 to 1913, the big 
reduction of poverty, and the nse in the average 
duration of life from about thirty-five years to more 
than fifty years, must be attributed to the decline of 
the birth rate steadily reducing the amount of the 
food shortage. 

In all the other old countries, and not excluding 
France, one may similarly infer that up to 1913, 
notwithstanding the extent to which the birth rate 
had fallen 1x1 some of them, the population was still 
pressing on the means of subsistence. The main 
conclusion is most encouraging and is as follows ’ 
Virtually the sole economic difficulty which besets 
man is that he can only increase his food supply 
\ery slowly , consequently, small families and willing 
work would eliminate poverty. 

University and Educational Intelligence. 

Cambridge —The Allen Scholarship has been 
awarded to Ralph Cooper, of Trinity College 

The list of those who have recently passed the 
qualifying examination (in elementary mathematics 
and mechanics) for the Mechanical Sciences Tripos 
shows that twenty-three per cent of those who were 
successful had not yet come into residence The 
curriculum for this examination can usually be dealt 
'with at school, and it is of some satisfaction to realise 
that the slow but steadv rise in the standard attained 
m the schools is gradually relieving the university of 
the load of elementary teaching, for which it is often 
not too well equipped, and with which it really ought 
not to be encumbered 

Su AJfred and Lady Yarrow have offered to 
endow an Erie Yarrow lectureship for the study of 

As8yrioI°|v^ck dal e^ Qf Kmg ' s College, has been elected 
to a fellowship at that College. He has taken both 
parts of the Natural Science Tripos and was elected to 
a Senior " 1851 Exhibition " studentship in 1923. 

Manchester.— The following have been recom¬ 
mended for the honorary degree of D.Sc : Mr. S. L. 
Pearce* Electricity Commissioner, formerly Consulting 
and Chief Engineer and Manager, Electricity Depart¬ 
ment, Manchester Corporation ; Prof. A. C. Seward, 
Vice-Chancellor of the University of Cambridge* pro¬ 
fessor of botany there , Dr. A. E. H Tutton, formerly 
HM Inspector of Schools (Technological Branch), 
Board of Education. 

The British American Tobacco Co.* Ltd., has sent 
a donation of T05/ to the funds being collected for 
the development of the Imperial College of Tropical 
Agriculture, Trinidad. Other recent donations and 
promises include ; 250/. from The Manchester Cotton 
Association* Ltd., 105/. each from the Royal Mail 
Steam Packet Co., Ltd.* and Messrs Alfred Holt and 
Co.; and 100/. each from Lord Ouecnborough, M.P., 
and C. H Gray, Esq. These donations* together with 
the sum of 15,000/. recently granted by the Imperial 
Government, will be devoted to the building of a 

NO. 2943, VOL. 117] 


hostel ler the Students, -. , 

where the business side' of farming iy be taught/>n 
A further 25,000c is* however, stilt urgently required;; * 
Contributions may be sent to Mr. Algernon Aspinatt, , 
Secretary, 14 Trinity Square* London, £.£,3. of to' 
Barclays' Bank (Dominion* Colonial* and Overseas}*, v 
30 Gracechurch Street, E.C.3, • 

Widespread interest will be aroused by the 
publication of the report of the Departmental Com* 
mittee on the University of London (H.M.S.O. Cmd. 
2612). This Committee was asked to consider the 
final (1913) report of the Royal Commission on, 
University Education in London* and to make' 
recommendations as to changes m the constitution 
of the University which may now be desirable. The 
terms of reference were wide* and the Committee* in 
its discretion* decided to make no recommendations 
on the questions of the site of the University and 
the external examination system. One of the main 
recommendations is that a council of sixteen should 
have the final control of finance, if and when the 
Senate approves of the educational policy implied. 
Nine of the sixteen are to be University representa¬ 
tives—the chancellor and the chairman of Convoca¬ 
tion, the vice-chancellor and six others from the 
Senate* four will be nominated by the Crown* and 
two by the London County Council; one will be 
co-opted As regards the constitution of the Senate, 
it is suggested that the present 1 nominated third ' 
should be replaced by a collegiate council consisting 
of the vice-chancellor*and the principal of the Univer¬ 
sity, and the heads of the seven chief schools and 
colleges, together with two representatives of the 
medical schools* and a few others representing minor 
schools. The chief function of this council will bp 
the supervision of inter-collegiate affairs The total 
membership of the Senate is to be reduced from 
56 to 49, 

University College* Reading, has now received 
its Royal Charter conferring upon it the full status 
of a university. This was announced on Saturday* 
March 20** by Mr. H G Williams, M P * who con- / 
gratulated the Lord-Lieutenant of Berkshire* Mr. J. H. 
Benyon* on becoming the first chancellor. This' 
latest addition to the family* now numbering seven* 
of twentieth - century universities of England* is 
descended from M The University Extension College, 
in conjunction with the Schools of Science and Art, , 
Reading," which was opened in 1892 and incorporated 
under the Companies Acts in 1896. Of its sister 
universities the youngest is Bristol* chartered in 
1909 The University has an endowment of 283*000/., 
of which 200,000/, came from the Palmer family and 
50,000/. from Lady Wantage. The first principal 
was Mr. H. 1 . (now Sir Halford) Mackinder* then a 
student on the foundation of Christ Church, Oxford, 1 . 
The present principal* Mr. W. M. Childs* has held 
office since 1903. There are a strong faculty of 
agriculture and horticulture, and departments of 
fine arts, music* and domestic subjects, in addition , v ' 
to faculties of letters and science. The National 
Institute for Research in Dairying forms part of the, 
University, The number of full-time students as 
shown in the University Grants Committee's returns 
for 1923-24 is 578, distributed as follows : Arts 339 > 
(including 287 women), pure science 104, agriculture 
135. A cardinal principle of the policy of the College 
from its earliest years has been to stress the' im- - 
portance of the corporate life of its members. Thi&'f 
is reflected in the large proportion (70 per cent*) W \ ! 
its full-time students in halls of residence. In other/ ; 
modern English and in Scottish universities a ihrjW r 
majority of the atoderits reside in lodgings 
home. 
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Contemporary Birthdays. 


March 37, 1844. 
March 27, 1857. 
March 27, 1855, 
March 29, 1840. 
March 29, 1853. 
March 29, i860. 
March 31, 1890. 
March 31, 1854. 
March 31, 1870, 
March 31, 1859. 


Maj -Gen. Adolphus W. Greely. 
Prof Karl Pearson, F.R S 
Sir J Alfred Ewing, K.C.B ( FRS 
Sir John Scott Keltic 
Dr. Elihu Thomson 
Prof William B Benham, FR S 
Prof William L Bragg, F.R S. 
Sir Dugald Clerk, K B.E., F R S. 
Sir William [.Pope, K B E. F.R.S. 
Sir Frederick W Andrewes, F.R S. 


Maj.-Gen. Greely, polar explorer and telegraphist 
was tk>m at Newburyport, Mass He served in the 
Civil War, 1861-65, and, we believe, was the first 
volunteer private soldier to reach the grade of 
brigadier-general, U S.A In 1881 he was placed in 
command of the United States official expedition to 
establish one of a chain of thirteen circumpolar 
stations , his party of twenty-five reached farther 
north than any previous record, discovered new land 
north of Greenland, and crossed Grinnell Land to the 
Polar Sea. The final story of the Greely Expedition 
was one of disaster there were only seven survivors 
General Greely was the United States delegate at the 
International Telegraph Conference, London, 1903 
Under his supervision 3900 miles of telegraph lin^s, 
submarine cables, and wireless were installed m 
Alaska, 1900-4 

Prof. Karl Pearson was educated at University 
College School, London, and King's College, Cam¬ 
bridge. He was called to the bar, Inner Temple, 
1882 Gallon professor of eugenics in the University 
of London, ana editor of Biometnka , he has written 
many memoirs on the mathematical theory of 
evolution and on heredity 

Sir Alfred Ewing, president of the Royal Society 
of Edinburgh, was born at Dundee Formerly pro¬ 
fessor of mechanism and applied mechanics in the 
University of Cambridge, he was afterwards (1903-16) 
Director of Naval Education Since then he has been 
Principal and Vice-Chancellor of the University of 
Edinburgh. He was awarded a Roval medal by the 
Royal Society, m 1895, for researches on magnetic 
induction in iron and other metals. 

Sir John Scott Keltle was educated at Perth, and 
the Universities of St Andrews and Edinburgh. For 
a number of years he was assistant editor of Nature 
Sir John was secretary of the Royal Geographical 
Society, 1892-1915. 

Sir Dugald Clerk was born in Glasgow. He is 
universally known as an investigator in the problems 
of internal combustion engines. The Albert medal 
of the Royal Society of Arts was allotted him in 1922, 
" in recognition of contributions . to the develop¬ 
ment of the internal combustion engine, which in 
its latter forms has rendered aerial navigation possible, 
and is also extensively employed in the motor-car 
and in the submarine " Sir Dugald was a Royal 
medallist of the Royal Society in 1924. 

Sir William Pope, professor of chemistry in the 
University of Cambridge, is a Londoner. He was 
educated at Finsbury Technical College and the 
Central Technical College, City and Guilds of London. 
After a professorial career at the University of 
Manchester, he became head of the Chemistry 
Department, Goldsmiths' Institute, New Cross. Sir 
William was Longstaff medallist of the Chemical 
Society* 1903, and Davy medallist, Royal Society, 1914. 
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Societies and Academies. 

London 

Royal Society, March 18 —S. Chapman, J. Topping, 
and J Morrall On the electrostatic potential energy, 
and the rhombohedral angle, of carbonate and nitrate 
crystals of the calcite type Calculations have been 
made of the electrostatic potential energy of ionic 
lattices of the calcite type and for the sodium nitrate . 
crystal, in which the lattice is of the same geometrical 
type, though the ionic charges are different It 
seems probable that, owing to the fourfold positive 
charge in the C 10ns, the O ions of the CO a group will 
be distorted from their natural symmetrical form, an<f 
consequently the electrostatic centre of the O ion 
will be nearer to the C nucleus than the O nucleus is 
The calculations indicate that the electrostatic centre 
of the O ion is 0*9 A U. distant from the centre'of the 
C ion, compared with the value 1*25 A.U given by 
X-ray measurements for the distance between the 
O and C nuclei A similar result is obtained for 
NaNO s — G I Finch and L G Cowen : Gaseous 
combustion in electric discharges Pt 1 Steady 
direct current electnc discharges arc passed through 
electrolytic gas at 20-100 mm pressures, and the rate 
of steam formation measured for varying conditions. 
It is found that the rate of combustion is determined 
only by the current, and up to a certain limiting 
current, combustion is confined to the cathode zone, 
depends upon the cathode material, and is directly 
proportional to the current On exceeding this 
limiting current, combustion commences abruptly m 
the inter-electrode zone and is superposed upon 
cathodic combustion. This inter-electrodie com¬ 
bustion is also proportional to current, but, unlike 
the cathodic, is independent of the electrode material, 
and dependent upon gas pressure and separation of 
the electrodes Little or no combustion takes place 
in the anode zone Combustion seems to be primarily 
determined by ionisation of the gaseous medium for 
the current The abrupt superposition of inter- 
nlectrodic combustion suggests a quantum effect, 
combustion in the inter-electrode zone depending 
upon a certain limiting potential fall being attained — 
C N Hinshelwood and W K Hutchison A homo¬ 
geneous ummolccular reaction the thermal de¬ 
composition of acetone in the gaseous state The 
temperature range used was 506° to 632° C The heat 
of activation is 68,500 calories, and the results can be 
summarised by the equation l n k “34 95-68,<500 jRT, 
Calculation show's that the number of mole¬ 
cules reacting per second is about io* times 
greater than the maximum number that could be 
activated by collision. The absolute rate at 835° 
Abs. is the same as that of the nitrogen pentoxide 
decomposition at 328° Abs —H Lamb . On wave 
resistance. The case considered is that of a solid of 
dimensions small compared with the depth below 
the free surface, travelling horizontally under water. 
Various particular cases of this have been worked out. 
There appears to be room for a more general investiga¬ 
tion in which no assumption is made as to the form 
of the solid The device employed for calculation of 
the resistance is to introduce small frictional forces, 
and to equate the work done against resistance to the 
dissipation of energy.—C. E E<Wy and A H Turner : 
The L emission senes of mercury.—G. R, Goldsbrough : 
The properties of torsional vibrations In order to 
bring out clearly the nature of the torsional vibrations 
in reciprocating engine shafts, a simplified model is 
chosen which emphasises the mam characteristics 
Even when friction is great, there are two critical 
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speeds of shaft rotation corresponding to each term 
in the externally applied force,—E, T. Hanson: The 
theory of ship waves The oscillations of a fluid 
under gravity, when the depth is variable or very 
great, have been worked out in two special cases 
The theory is now extended very generally to cover 
a series of cases m which the fluid may be treated as 
a sea, bounded by a sloping shore on one side and 
extending indefinitely on the other. It is shown that, 
whenever the inclination of the shore to the horizontal 
is a submultiple of a right angle, the problem can be 
completely solved, and m each case there is a doubly 
infinite number of possible modes of motion under 
gravity This extension makes it possible to calculate 
the precise effect of a sloping shore upon the formation 
of the beautiful wave pattern which often follows 
in the wake of a ship —A O Rankine The effect of 
temperature on the viscosity of air The values of the 
viscosity of air obtained by Williams (Roy Soc Proc , 
A, vol 110, p 141) in the lower part of the temperature 
range are seriously in error The conclusion that 
Sutherlands law of the variation of viscosity with 
temperature becomes invalid for air at the relatively 
high temperature of 250° C is not justified 

Geological Society, February 24 —Gertrude Lilian 
Elies : The geological structure of Ben Lawers and 
Meall Corranaich (Perthshire) The country dealt 
with lies between Loch Tay on the south and Glen 
Lyon on the north, and between the Loch Tay fault on 
the east and the Encht-Laidon-Tyndrum fault on the 
west. The line of junction betv\een the Ben Lui 
schists and the Ben Lawers schists is a mechanical one 
of the nature of a folded slide, the Ben Lawers slide, 
the rocks above this slide constituting a veritable 
nappe, the Ben Lawers nappe. The metamorphic 
condition of the rocks indicates that the folding now 
exhibited by them is a relatively late feature of the 
structural story, and obscures their original relation¬ 
ships, which seem to demand inversion of the beds on 
a large scale such as would be brought about by 
recumbent folding. 

Physical Society, February 26.—A Ferguson and 
I. Vogel . On the hyperbola method for the measure¬ 
ment of surface tension When a liquid lies between 
two plates inclined to one another at a small angle, its 
surface has a hyperbolic section, from which the surface 
tension can be calculated. The method has recently 
been improved by Gninmach. Errors arise, however, 
from the difficulty of determining the horizontal and 
vertical axes of co-ordinates This is met by plotting 
two linearly related functions of the observations, the 
surface tension being deduced from the co-ordinates 
of the resulting mean straight line and the angle 
between the plates. The latter may be measured 
either directly or by calibration with a liquid of known 
surface tension —£ A Owen and A. F Dufton : The 
application of radiography to the study of capillarity. 
The X-ray shadow of a tube has previously been used 
for determining the diameter of the bore. A similar 
method has been used successfully for capillarity 
measurements, and observations were made of the 
nse of mercury in copper and steel tubes and between 
vertical copper plates 

Society of Public Analysts, March 3.—B. S. Evans 
and S G Clarke An accurate method for the 
determination of mercury in solution. The mercury 
(in solution as mercurous nitrate) is deposited on 
copper and then sublimed. The mercurous solution 
is percolated for ij to 2 hours through a special 
apparatus (see below), the filter tube of which contains 
a layer of copper filings. The copper, with the 
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deposited mercury, is washed with water and then with 
acetone, and afterwards dried, and the mercury is Sub¬ 
limed on to platinum and weighed. Accurate results 
are obtained in the presence of arsenic antimony or 
bismuth, and large amounts of copper and nitrates. 
Hydrochloric acid interferes with the deposition, and 
must be removed —B. S. Evans : An apparatus for 
continuous percolation and for filtration in neutral 
atmospheres. The liquid is made to percolate 
through a filter tube, with the aid of pressure or 
suction, into a flask, an open return tube ensuring that 
the pressure m the main funnel and the flask is the 
same When the liquid in the flask reaches the end 
of the return tube, a difference of pressure is estab¬ 
lished and the liquid is driven back to the main 
funnel For filtration in an inert atmosphere a 
cylinder of the desired gas can be used as the source 
of pressure — A. L. Bacharach : Notes on the deter¬ 
mination of moisture, calcium and phosphorus in the 
bones of rats Conclusions as to the influence of 
diet, etc , on calcium and phosphorus metabolism are 
largely based on analyses of the bones of experimental 
animate. Standardised methods are therefore desir¬ 
able , a routine method is described, and attention is 
directed to several possible sources of error. 

Cambridge 

Philosophical Society, February 15 —A. V Hill : 
Irreversible phenomena in muscular shortening 

March 1 —F. A Potts The development of a har- 
pacticid Copepod — J Gray . The growth of fish 
during the phase of yolk-sac nutrition —J. 
Needham . Intracellular oxidation-reduction potential 
and anaerobiosis The intracellular oxidation- 
reduction potential of Amceba proteus appears to 
be widely independent of the external concen¬ 
tration of oxygen. Nyctotherus cordtformis , an 
anaerobic protozoon normally living in the frog's 
large intestine, possesses an internal pH of 7-1 and an 
internal rH of 19 0-20*0 under aerobic conditions, 
while under anaerobic conditions the latter value 
changes to rH 9 5-10-5. Nyctotherus can therefore 
reduce strongly electronegative indicators. It is signi¬ 
ficant that the amoeba, the rH of which is independent 
of the environmental oxygen concentration, cannot 
adapt itself to an anaerobic life and dies in conditions 
under which Nyctotherus will live.—Sir J Larmor: 
Insular gravity and oceanic isostasy —R. Hargreaves ; 
(t) Relativity in connexion with axial rotation. (2) 
The problem of relativity in reference to several bodies. 
—R. Vaidyanathaswamy : The general,(w, ti) corre¬ 
spondence.—S Goldstein : The stability of a strut 
under thrust, when buckling is resisted by a force 
proportional to the displacement. 

Paris. 

Academy of Sciences* March 1.—The president 
announced the death of Prof. Kamerlingh Onnes.— 
Gaston Julia : The domain of existence of an implicit 
function defined by an integral relation G(x t y) =0 — 
H. Krebs : A geometrical representation of some' 
transformations of partial differential equations.— 
H Milloux : A property of meromorph functions at 
asymptotic value.—A. Kevanko : The necessary and 
sufficient conditions of the integration of suites of 
functions capable of summation term by term.— 
Edgar B. Scbieldrop : The non-holonome deviation.—*, 
R. Dugas : The geometrical interpretation of the 
method of Jacobi in the cose of a point of variable 
mass.—Louis Roy : The propagation of waves on the 
elastic line with six parameters.—E. G. BarrlUon: A/ 
mechanical apparatus for tracing hydrodynamic*! 
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fields.—Marcel Jacob : The utilisation of measure¬ 
ments of rotatory magnetic polarisation in the 
analysis of mixtures. In order to circumvent the 
difficulty introduced by unavoidable changes in the 
intensity of the magnetising current, a compensation 
method was arranged, details of which are given — 
A, Dauvillier * Researches on electric discharge in 

r es and the radiations which accompany it.— 
Aubert and E. Aubrde * An extension of the method 
of critical solubility temperatures for the analyses of 
petrols. The calculations are based on measurements 
of the critical solubility temperatures of the petrol in 
two different solvents—aniline and benzyl alcohol — 
Andr6 Job and Andr6 Samuel : Complexes produced 
by the oxidation of the nickelocyanides in the 
presence of hydroxylamme The violet complex com¬ 
pound produced by the oxidation in air of potassium 
mckelocyanide in the presence of hydroxylamme can 
be converted into a blue compound by the action, in 
neutral solution, of mercuric chloride, one cyanogen 
group being removed Probable formulae for these 
coloured complexes are discussed.—J Bougault . An 
ether-oxide example of a ketone hydrate —P Billon 
Combinations of oximes with zinc chloride In the 
preparation of oximes with Cnsmer’s salt, the zinc 
chloride is usually eliminated at the conclusion of the 
reaction by the addition of water. In the absence of 
water, an intermediate compound containing zinc 
chloride can be isolated from the reaction between 
Cnsmer's salt and a ketone, and these substances in 
contact with water decompose, giving the oxime and 
zinc chloride —Georges Mouret The coal basin of 
Haute-Dordogne The exactitude of the results 
obtained by Amiot m this field is confirmed, the 
exact extent of the basin defined, and the character 
of its limits recognised —A Maige * Variations of the 
threshold of amylogen condensation in various cells of 
the plant —Antonin Nemec * The humification of 
the dead layer of forest soils —L. M Bounces The 
diffuse lymphoid formations of the vertebrates — 
Auguste Lurnidre and Mme Montoloy . Anthrax 
infection and immunity by the peritoneum 


Rome, 

Royal Academy of Lincei, January 3 —O M. 
Corbino . The electronic theory of thermomagnetic 
phenomena. — Livio Cambi, A supposed nitro 
prusside of bivalent iron Doubt is expressed 
concerning the constitution of the compound to 
which Ungarelli recently attnbuted the formula, 
Na«[Fe(CN) s . NO],9H s O —Carlo Scvcnni * The con¬ 
vergence of the senes of orthogonal functions — 
Giovanni Vacca : New senes for Euler's constant, 
C «*o-577 • ■ - — Mariano Rierucci : The total energy 
of the planets. The “ energies " of the vanous planets 
may be obtained from that of Jupiter by dividing by 
simple powers of the pnme factors 2, 3, and 5; the 
differences between the values thus calculated and 
those actually observed being of the same order of 
magnitude as the errors involved in the determination 
of the masses.—E, Raimondi : Transformation serving 
for the study of a current flowing between a sheet 
and an indefinite plane wall— D. Graffi ; Investiga¬ 
tions on the accidental birefringence of colloids in 
movement.— C Jucd : Parthenogenesis in silkworms 
as an illustration of the physiological capacity of 
individuals and of the race.—Giulio Cotronei : The 
biology of Petromyzon. (iii.) The phenomenon of 
contraction in the sexual maturity of Petromyzon 
inarinus. The processes of sexual maturity in P. 
nutrinus are similar to those in P. flnvtaiiHs and are 
alto accompanied by contraction.—G. Fadda : A case 
oi functional regeneration in Cyprinodon cataritanus . 
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Official Publications Received. 

Olncuentenario de la Socledad Cion title a Argentina (1672-1922). 
HvoluouVn de la Cfencias an la Repfiblloa Argentina. 18 . La Evolucfon 
da la Meteorulogia. Par Guillermo Hoxmark Pp. 30. (Bueno* Aires > 
The British Ifyuolngfoal Society. Transaction*, Vol 10, Part 4 
Edited by Oarleton Rea and J Rams bottom. Pp. 283-844 (Cambridge ; 
At the University Press ) 7 $ M. net. 

Rapdblioa Argentina: Minister I o de Agriculture de la Nacibn. Oflolna, 
Metoorologica Nackmal. Uole&lu Mensual. Ado 7, 1822. Pp tlfl+fl®' 
charts. (Buenos Aires ) 

Egyptian Government Almanac for the Year 1928 Pp vui+B24~ 
(Cairo * Government Publications Office.) 8 P.T 
Department of the Interior United States Geological Survey Water- 
Supply Paper 40ft: The Papa go Country, Arizona, a Geographic, 
Geologic and Hydrologic Reconnaissance, with a Guide to Dosert 
Watering Places. By Kirk Bryan. Pp xviii+436+27 plates. 85 cents. 
Water-Supply Paper 538 : Surface Water Supply of the United States, 
1921, Part 12 , North Pacific Slope Drainage Basin* B. Snake River 
Basin Pp vi+292+2 plates 26 cents Water-Supply Paper Mfl t 
Surface Water Supply of the United States, 1922 Part 8 . Hudson Bay 
and Upper Mississippi River Basins Pp. v+197+2 plates 26 cents. 
Water-Supply Paper 660 : Water Power and Flood Control of Colorado 
River below Green River, ULah By 8. O LaRue. Pp x+170+79 
plates 1 dollar (Washington, D C. Government Printing Office.) 

Department of the Interior. United States Geological Survey Pro¬ 
fessional Paper 1B6 • The Flora of the Ripley Formation By Edward 
Wllver Berry Pp. 1U+04+28 plates (Washington, D.C. Government 
Printing Office.) 60 cents 

Sixty-third Annual Report of the Secretary of the State Board of 
Agriculture of the State of Michigan and Thirty-save nth Annual Report 
of the Experiment Station from July 1, 1928, to June80, 1924 Pp. 1080- 
(Lauuing, Mich ) 

Agricultural Experiment Station Michigan State College of Agri¬ 
culture and Applied Science. Technical Bulletin No 89 The Fruiting 
Habit* and Pruning or the Concord Grape By N L Partridge Pp. 89. 
Technical Bulletin No 71 . Growth of Lettuce aa influenced by Reaction 
of Culture Medium. By John W Crist Pp 26 Technical Bulletin 
No 72 ■ Potato Spraying and Dusting Experiments in Michigan By 
J B Kotlla and G tt Coon* Pp 16 Technical Bulletin No. 78 
Adsorption by Activated Sugar Charcoal, with particular reference to 
Adsorption and Soil Acidity. By Elroy J Miller Pp 80. Circular 
Bulletin No, 70. The Present Status of the European Corn Borer in 
Michigan. By R. H Pettit. Pp 14 (East Lansing, Mich ) 

State of Illinois Department of Registration and Education . Division 
of the Natural Survey. Bulletin, Vol 16, Article 5 Changes in the 
Small Bottom Fauna of Peoria l^ake, 1920 to 1922. By Robert K. 
Richardson Pp 325-8S8. Bulletin, Vol. 15 Article 6 Illinois River 
Bottom Fauna In 1928 By Robert E Richardson Pp. 889-422. 
Bulletin, Vnl 15, Article 7 . Some Observations on the Oxygen Require¬ 
ment* of Fishes in the Illinois River By David H. Thompson Pp 
423-437 (Urban*, Ill ) , 

Aeronautical Research Comjmttca Report* ami Memoranda, No 976 
(Ae 190) Some Experiments on a Model of a BAT “ Bantam" 
Aeroplane with speoial reference to Spinning Accident*. Part 1 
Longitudinal Control and Rolling Experiment*, by II. B Irving and 
A 8 Batson , Part 2: Experiments on Forces and Moments (includ¬ 
ing Rudder Control), by H 0 H. Townend and T. A. Kirkup (A 8 g. 
Complete Models, 66, a, b, andc—T 1982, a, b, and t ) Pp 22 + 10 
plates. U 8 d net. Reports and Memoranda, No 988 (M 31) The Air 
Bubble Viscometer By Dr Guy Barr Pp 10+2 plates Iki. net 

(London H.M Stationery Office.) 

Proceedings of the Cambridge Philosophical Society Vol 28, Part 1, 
Pp 103 (Cambridge At the Unnersity Press ) 7* Gd net. 

Hull Museum Publications No 141 * Record of Additions, No. 68. 
Edited bv T Sheppard. Pp 61 (Hull.) , ^ 

Leeds ITnfversItv Twenty first Report, 1924-25 Pp 164 (LsmIr ) 
Royal Bo ton ic Gardens, Kew Bulletin of Miscellaneous Information, 
1926 Pp iv +448+121 (London HM Stationery Office ) m (Id. net 
Cornell University Agricultural Experiment Station, Memoir 91 The 
Relation of Soil Moisture and Nitrate* to tlm Effects of Hod on Plum and 
Che’rv Trees By T L Lyon, A J. Helulekeand B D Wilson Pp 21 
Memoir 98 . A Study of the Oyster Shell Scale, Lepldoimnhfis nlmi (L ), 
and one of its Parasites, Aphelinua mytllanplriis Le B Part 1, Binlngy 
and Morphology of the two forms of Oyster-Shell Scale ; Part ii Biology 
of a Parasite of the Oyster Shell Scale By Grace H Griswold Pp. 67 
Memoir 94 * Variations within and between Morphological Varieties or 
Oats and Bariev By R. G Wiggans Pp 85 Memoir 95 An Explana¬ 
tion for the Relative Effects of Timothy and Clovei Residues in the Soil 
on Nitrate Depression. By B D Wilson and J, K Wilson Pp 21. 

** Carnotfe Institution of Washington. Annual Report of the Director of 
the laboratory for Plant Physiology (Extracted from Year Book No 24, 
for the Year 1926 ) Pp. 137-169 (Washington, DC) 

Cornell University Agricultural Experiment Station BulleUiiMStf ; 
Rearing Calves by the Use of Calf-Meal Gruel By L A. Maynard, L C ; 
Norris and W E Krauss Pp 23 Bulletin 140 An Economic Study of 
the Marketing of New York Potatoes By M P. Rasmussen Pp. 172. 
Bulletin 441 Economic Studies of Dairy Farming in New York. 4 : 
Grade B Milk with Cash Crops and mixed Hay Roughage,Cwp Vearl921. 
By E. G. Mistier Pp. 76. Bullotin 442 Economic Studies of Dairy 
Farming in New York. 6 Cheese-Factory Milk By E. O Mistier Pp. 
60 Bulletin 447 * The Effect of some Legume* on the Yields of succeed¬ 
ing Crone. ByT L. Lyon. Pp 20 (Ithaoa, N.Y.) 

Proceedings of the Ninth West Indian Agricultural Conference, 
Kingston, Jamaica, January 1924. Pp. 288. (Jamaica, B W I. * Govern¬ 
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No, 4, December 1025. Pp. x+628-740+fi plates (Cleveland, Ohio.) 

Attnete of the South African Museum Vol, 16, Part 2, containing:: 2. 
Contributions to a Knowledge of the Flora of South West Africa 1: 
Liat of Grasses By Mia* 8, (ittrabedian Pp 381*426+plate 8, 4< 

Vol, 19, Part 4, containing 10 New Hpeclee of Geometridae (Lepi- 
doptera) in the Collections or the South African Museum, by Louis B. 

Prout ; 11. Myoetophilidaa and Bibiomdan (Diptera) in the Collections 
of the South African Museum, by F. W Edwards; Title, Index, etc., to 
Vol IP. Pp 679.816+xiii+plates 10-17 6«. fid Vol 20, Part 4, con¬ 
taining • 6 Thu South African Species of the Mollusean Genus 

Onohidella, by Hugh Watson , 7. Reports on the Marine Wollnsca in 
the Collections of the South African Museum, i TurrlteJlidae, by 
J. R le B Tomlin Pp 2B7-31M plates 27-32 10s Vol 21, Part 1, 

containing A Monograph of the Marine FisheH of South Africa. Part 1 
(Ainphloxuw, Cyclostomata, Elasmobranohli and Teleo^tei— Isospondyli 
to iletercwornata). By l>r K H. Barnard Pp 41S-4-17 plates 2ft» 

Vol 22 (Descriptions of the Palaeontological Material collected by the 
South African Museum and the Geological Survey of Houth Africa), 
Part 1, containing 1 On some Houth African Fossil Woods, by John 
Walton , 2, Revision of the Fauna of the Bokkevnlr) Beds, by l)r, F B O, 
Reed; 3 Investigation* 111 Smith African Fossil Reptiles and Amphibia 
(Part xiil), by Dr H II Haughton , 4 Notes on some Cretaceous Fossils 
from Ang >Li (Cephalopoda and Echinoidea), by l>r H H Haughton 
Pp 288+1) plates 20* Vol 23 Part 1, con training 1 Co ntri buttons 
to a Knowledge of the Fauna of Houth West Africa tv A List of the 
Heteroptsrous and Homopterous Hemiptera of South-West Africa. By 
Dr A .1 Hesse Pp 190 + ft plates 12s 6 d. (Cape Town. South 

African Museum, London • Wheldon and Woaley, Ltd ) 

Royal Botanic Gardens, Kew Picture post cards. 8et 9 Hardy 

Ttects and Shrubs 6 cards in colour Is Set 10 Stove and Green¬ 
house Plants 0 cards in colour, in Hot 11 Rhododendrons 

(JCt ioaaeae), fi cards in colour 1* Set 13 Hardy Trees and Shrubs 
6 cards in colour is (Row, Surrey lloyal Botanic Gardens ) 

Canada Department of Mines’ Mines Branch Investigations In 
Oer&mios and Road Materials ('resting and Research Laboratories) 1924 
Pp ii+45 (Ottawa F. A Adand ) 

Dominion of Canada Report or the Department of Mines ior the 
Fiscal Year ending March 31,1026 Pp hi+76 (Ottawa F A Aoland.) 
lft cents. _ , 

Proceedings of the University of Durham Philosophical Society Vol 
7, Part 2, 1024-1926 Pp 69 106 (Newcastle upon Tyne ) 6s 

Report of the Broadcasting Committee, 192ft (Cmd 2699 ) Pp 22. 
(London . H M. Stationed Omen ) fid not 

Report of the Royal Commission on the Coal Industry (1926), with 
Minutes of Evidence and Appendices Vol 1 Report (Cmd 2600) 
Pp xii+294. (London HM Stationery Office) U net 
Proceedings of the Royal Boclety or Edinburgh, Session 1925-1920 
Vol. 40, Part 1, No. 9. The Slow Oxidation of Phosphorus Trioxide 
Part 1, The Action of Water Vapour on Phosphorus Trioxide. By pt 
Christina Cruickflhank Miller Pp 70-85 Is Vol 4 ( 1 , Part 1, No 10: 
Note on Copper-tinted Fiame Caps By William Cooper Pp, 86 80 
I». (Edlnbuigh * Robert Grant and Bon*; Ixindon. Williams and 
Norgate, Ltd.) 

National Research Council Organization and Members, 1925-1020 
Pp 69 (Washington, D O * National Academy of Sciences ) 

XXXIII Jahreeberloht des Bonnbliek-Vereines fttr das Jahr 1924 
Pp 84. (Wien Belbstverlsg des Honnbllck-Vereins ) 

Tanganyika Territory. Report of the Department of Agriculture for 
the Year 1924-6. Pp 46 (Dar es Salaam.) 

Agricuiturai Experiment Station, Kansas State Agricultural College, 
Manhattan, Kansas. Technical Bulletin 17 ■ Studies of Inheritance and 
Evolution in Orthoptera 6 The Grouse Locust, Apotettix eurycephalus 
Hancock By Robert K Nabours Pp 231 (Manhattan, Kansas ) 
Memoir* of the Geological Survey or India, Vol 61,Part 1 Indian 
Geological Terminology By Sir Thomas H Holland, rp iv+164+xx 
(Calcutta. Government of India Central Publication Branch) 2 8 
rupees; 4* «<i 

verhandlungen des Naturhlstoriachen VeTeins d«r preussischen 
Rheinlaude und Weatfklens. Eweiundachtzlgster Jahrgang, 1026. Pp. 
xll+455+7 Tafeln (Bonn ) 

Report of the Twenty-third Annual Meeting of the South African 
Association for the Advancement of Science, Oudtahoorn, 1926, July 
(Ml. Being Vol 22 of the South African Journal of Science Pp. 
xliv+679+21 plates (Johannesburg ) 80s. net. 

Scientific Papers of the Institute of Physical and Chemical Research. 
No 41 On the Separation of Germanium. By Isaburo Wada and Seem 
Kato. Pp 243-201 80 sen. No 42-48-44 . Synthesis or the simplest 

Homologue of Urnshlol, by Sin-iti Kawai, On a new Reaction between 
Triace tine and Phenol and an improved Method fnr the Preparation 
of Trlacetine, by Sin-iti Kawai, On the Preparation of Catechol- 
Ortho - Carboxylic Acid and the Condensation between Catechol 
and Glycerol, Ly Sin-iti Kawai Pp 268-2S1. 80 sen No. 46 . The 
Effect of Atmospheric Humidity on the Dielectric leases and Power 
Factors in Fibrous Insulating Materials. By Bhoji SotOh and Yotsno 
Torlyama. Pp. 288-328 60 sen. No 46 * On the relative Nutritive 

Value of various Proteins oontalned in Japanese Food Articles By 
U me taro Suzuki, Yoshihlko Matsuyama and Nabefcaro Hashlmoto. 
Pp 47. 60 sen. No. 47 The Crystal Structure of Iodoform. By 
fsamu Nitta Pp 49 68. 20 sen. No 49: Radioactive MenganlferoUs 
Nodules from Tanokaml, Ooml Provinca. By Satoyaau Itmori. Pp. 
79-88 20 sen (Tokyo.) 

The New University of Reading : some Ideas for which it Stands. By 
W, M Childs Pp 04 (Reading ) 

Ministry of Agriculture, Egypt Technical and Scientific Service, 
'Bulletin No 66 Seasonal Variation in Salinity of Water of some Dralna 
of the First Circle of Irrigation By R Aladjem, Pp. 4+6 platen. 
(Cairo: Government Publications Office) 6 P.T. 

British Research Association for the Woollen and Worsted Industries. 
Annual Report, 1926. Pp, 27+4 plates, (Heedingley, Leeds.) 

Clifton College Scientific Society. Report for the Years 1024*26. Pp. 
24. (Bristol.) 


- Diary of Societies. 

SATURDAY, Hun 27. 

Royal Institution or Great Britain, at 8 .—Sir Ernest Rutherford : 
The Rare Gases of the Atmosphere and their Importance in Atomlo 
Theory (4) 

North or England Institute or Mining and Mrohahioal Bnoimeers 
(Associates and Students Section) (at Neville Hall, Newcastle-upon- 
Tyne), at 3 —P 8 Leo : Notes on Safety Lamps.- Discussion ofPapera 
by J. T. Pringle: Housing of Workmen; and F. J. Johnston: The Use 
of Breathing Apparatus in Mines, . . . , - 

Tuberculosis Society (jointly with Society or Superintendents or 
Tuberculosis Institutions) (at Cambridge). (Continuation,) 

MONDAY, March 29 

Association or Bpbcial Libraries and Information Bureaux (at 
Institution of Mechanical Engineers), at 2.80 —To inaugurate the 

Victoria Institute (at Central Buildings, Westminster), at 4.90 —Rev 
Canon A Lukyn Williams: The Problem of the Septuagint and 
Quotations in the New Testament, ^ _ 

Institute of Actuarum, at 6 .—G H. Recknell The Bonus Earning 
Power of a New Business Fund . 

Royal College of Burgeons of Emolamd. ftt 6 — Mr Sbattock . 

DeraonstrAtlon of Specimens of Pathological Conditions of the Breast. 
Rah wii Club (at 66 lielgravc Road, 8 .W.), ftt 7 80 — W J MitohelhUl: 

Electricity in Rad way operations K . 

Royal Sooiett of Artb, at 8 . -W. F Higgins Thermometry (Cantor 

Society of^Chemioat Industry (London Section) (at Chemical Society), 
at 8 — Major T U Tulloch Surface Combustion 

TUESDAY, March 80. 

Knuinbkrb' Club (Manchester), at 1 46 —Annual General Meeting 
UoyaL College of Physicians of London, at 6 —Sir Thomas Horaer, 
Bart. Endocarditis (Lumlelan Lectures) ( 8 ) _ 

Institute of Marine Engineers, at fi.80 —E *ord Some Marine 
Researches and our Sea Fisheries . 

Institution of Electrical Enginebhh (North-Western Centre) (Annual 
General Meeting) (at Engineers’ Club, Manchester). »t 7-II B 
Matthews ■ Eleotro Farming, or the Application of Electricity to 

Illuminati ho Enoineerino Society (ftt Lighting Service Boreaii, 

16 Savoy Street), at 7.-1L Lester Groom and others Discussion 
on Stage Lighting . . ¥ 

' Royal Photographic Socxrrr (Kinematograph Group) at 7- 
UfiNToaK Society (at Royal Society of Medicine), at 8 16 -j91r Jolm 
Thnrason-Waiker Radiology in Urinary Surgery (Silvanua Thompaon 
Memorial Lecture). . .. , .1 . u a r* 

Royal Anthropological Inbtitutb (Indian Section), at 8 . 1 & — a. r. 
Geddes : Some Village* of Western Bengal. 

WKDNBSDAYt March 31 

Newcomen Society fob the Study of the Historv ot EnojneeriRO 
and Technology (ftt 17 Fleet Street), at A,80 — K Nasmith -Fathers 
of the Machine Cotton Indnstry-B. Daniloff Home 
Spinning Wheels ~R E Nanmburg : Two American Textile Pi^wra. 
Institution or Electrical Engines hr (South M Idland Centre) (at 
Birmingham University), at 7.-K. V. Clark Power Factor and, 
North-East Coast Institution of Engineers and Shipbuilders 
(Graduate Section) (at Neville Hall, Newcastle-upon-Tyne), at 7.— 
A Karl Tha Analysis of Wave Making Resistance 

FRIDAY , April 2 . 

Society of Chemical Industry (Glasgow Section) (at Glasgow), at 7 — 

Nokth-e! B Coabt Institution of Emoinebrs A f D . K F> ?|L fcp ( 5?! 
(Middlesbrough Branch, Graduate Section) (at Cleveland Scientific and 
Technical Institution, Middlesbrough), at 7.90.—L, Close: Boilers. 

SATURDAY, April 8 . 

Scottish Junior Gas Awociation (Annual Meeting) (at Royal Technical 
College, Glasgow), at 7.—Prof. T. Gray: Address. 

PUBLIC LECTURE. 

SATURDAY , March 27. 

Hornulah Museum (Forest HIU), at 8.90.-Dr. H. S, Harrison: Baty 
Man and hla Wanderings. 

CONFERENCE. 

TUESDAY, March 80, 

Botmajutid Exi-.mmtotal .Btatio., Haamitom, at 11.2 0 A-.II.-Th. 
Culture and Manuring or Fodder Crops.—Blr B. J. Ilaeaell : Rothanuted 
Experiments on Root Crops,-W. A, C. Carr : 8 wedes and Kate.-J. C. 
Brown : Mixtures for Forage Grope.—0. Helgham: Mangold* and 
Sugar Beet. 

CONOREEE. 

April 2 to 28. 

Jerusalem and Beirut, International Archaeological Oono^sr. 


NO. 2943 , VOL. H7] 


NA TURE 


473 



SATURDAY, APRIL 3, 1926. 


CONTENTS. PAGK 

Broadcasting in Great Britain * . 473 

Work and Needs of the Smithsonian Institution . 475 

Science and Religion. By E. S. R -475 

The Phytogeny of Flowering Plants By J. Parkin 478 
Principles and Practice of Electroche nr stry 479 

The Spirit of Modern China .... 480 

The Kiwal. By Dr, A C. H add on. F R.S 480 

The Preservation of Food 481 

Letters to the Editor: 

Rock-lead, Ore lead, and the Ape of the Eerth — 

Dr. Arthur Holmes .... 482 


Miller’s Ether Drift Experiment and Stellar Motions 

Dr Gustaf Strttmberg.482 

Nitrogen in the Sun and Mars — F E Baxandall 483 
The *‘Gas Laws” in Surface Solutions — N K. 

Adam and G. Jessop . • 484 

Origin of the hresh-water Fishes of New Zealand — 

W. J. Phtlhpps 485 

The Nomenclature of the Banded Constituents of 
Coal.— Clarence A Seyler ... 486 

The Action of Strychnine on the Cerebellar Cortex 
—Prof Frederick R. Miller . .486 

The Relationship between Viscosity of the Blood 
and Shock — Dr. Russell A Waud 487 

Domestic Heating — Prof. Leonard Hill, F R S. 4 8 7 
Chemical Society Publications Fund — Prof. Jocelyn 
Thorpe, C.B.E., F R S. 487 

The Modern Boiler-House. By Eng.-Capt Edgar 
C. Smith, O.B.E., R N. 488 

Trends m American Geology By T. C 489 

British Association at Oxford—P kkiiminary Pro. 

49 1 

492 

496 

497 
499 

• 499 

goo 

501 

502 
502 
504 

. 504 

. Supp. 17 


Editorial and Publishing OJictj 

MACMILLAN fr CO.. LTD,, 

ST, MARTIN'S STREET. LONDON, W.C.2. 


Editorial communication* should be addressed to the Editor. 
Advertisements and business tetters to the Publishers. 

Telephone Number; OERRARD 8BJ0. 
Telegraphic Address; PMUSIS, WE9TRAND, LONDON. 

* n 6 . 2944 , VOL. 117 ] 


Broadcasting in Great Britain. 

HE Report of the Broadcasting Committee 
(H.M.S 0 ., Cmd. 2599, 6 d net), to which 
a brief reference was made in our issue of March 13, 
is commendably concise and at the same time prac¬ 
tical , the recommendations made therein are likely 
to meet with general approval. The problem which 
the Committee had to consider, that of advising the 
Postmaster-General as to the scope of the broadcasting 
service in Great Britain and as to the management, 
control, and finance thereof after the expiry of the 
licence of the British Broadcasting Co. on December 
31 next, is one which possesses several features contain¬ 
ing special difficulties, not merely m relation to the 
scientific and technical aspects of the service, but yet 
more so in relation to various influences, still latent, 
which it may be capable of exerting on practically the 
whole range of human activities, political, commercial, 
educational, recreative, and social 

The Committee appreciates the great value of the 
work accomplished by the British Broadcasting Co , 
and properly places its admiration thereof on record ; 
however, it recognises that the progress made in broad¬ 
casting since its inception in 1922 has already been so 
rapid and noteworthy that the organisation laid down 
for that Company no longer corresponds to national 
requirements or responsibility. 

Having considered the various methods which seem 
available for the conduct of the service, the Committee, 
it is evident, felt that the prejudice on the part of a 
large section of the public against the continuance of a 
monopoly, sanctioned, supported, and protected by the 
State, is to-day so marked that, in spite of certain 
obvious advantages that the existing arrangement 
possesses, a great outcry would instantly have been 
raised against any proposal to allow broadcasting to 
remain in the hands of a body constituted on trade 
lines for the profit of those composing it. On the other 
hand, there was no getting away from the fact that, 
although the control by the State of a service with such 
far-reaching possibilities as those of broadcasting was 
absolutely essential, yet in view ot the impression which 
widely prevails that the management of the wireless 
service already in the hands of the Post Office is in¬ 
efficient, and the circumstance that it has proved un¬ 
profitable, it was certain very considerable opposition 
would be offered to any proposal which contemplated 
the transfer to a Government department of the under¬ 
taking of the British Broadcasting Co., with the ex¬ 
ceptionally complicated features existing in its com¬ 
mercial as well as its scientific and technical side. In 
these circumstances, the Committee had to find a way 
out of the dilemma, and it has done so by definitely 
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recommending that the broadcasting service should 
be conducted by a public corporation—the <( British 
Broadcasting Commission’' is suggested as a suitable 
title for it—acting as trustee for the national interest, 
and that its status and duties should correspond with 
those of a public service. It further proposes that the 
management of the corporation should be vested in 
paid Commissioners, who should be “ persons of judg¬ 
ment and independence, free of commitments, with 
business acumen and experienced in affairs,” in order 
that they may inspire confidence by having no other 
interests to promote than those of the public 

It is suggested that the Commissioners—to be not 
more than seven or less than fi\e in number—should 
all be nominated by the Crown and hold office for five 
years, subject to an extension of this term on its expiry. 
The appointment of a considerable number of advisory 
committees is also contemplated ; it is expected that 
on them, to a great extent, the duty will rest of ensuring 
due consideration for particular phases of broadcasting, 
in relation both to programmes and to scientific progress 
and research, although ultimately it is the Commis¬ 
sioners upon whom will devolve the task of laying 
down the general line of policy and initiating experi¬ 
ment and research. The appointment of these ad¬ 
visory committees will be in the hands of the Com¬ 
missioners, who would, the Committee assumes, gladly 
consult societies and organisations which are qualified 
to advise on questions of personnel 
The finance of the Commission receives careful con¬ 
sideration ; the view is definitely expressed that 44 the 
Commission must be self-supporting and can expect no 
grant from public funds.” The Committee fully 
anticipates that (i) increasing outlay on plant will 
be necessary, (ii) the overhead and administrative 
charges of the new authority will rise, and (in) the 
control of programmes will be more onerous than 
hitherto It further lays down that outlay on bold 
experiment should not be meagre, and research, both 
official and unofficial, should bt constant. The 
Committee is therefore of opinion that the expendi¬ 
ture of the Commission, which, it is recommended, 
should be empowered to raise capital on the security 
of its income from licence-fees, may be calculated on the 
assumption that the present licence-fee of 10s. per 
annum will be maintained in the future. The Post¬ 
master-General, it is recommended, should remain the 
licensing authority, and continue to collect the licence- 
fees and be responsible for the detection and prosecu¬ 
tion of those who conceal their equipment. He should be 
completely indemnified against all expenditure incurred 
by him in relation to the broadcasting service ; subject 
thereto, the duty is imposed upon him of paying to 
the Commissioners from the licence-fees “an income 
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thoroughly adequate to enable them to ensure the full and 
efficient maintenance and development of the service.'* 
Any surplus after the condition last mentioned shall have 
been met should, it is suggested, be retained by the State. 

The Committee recommends that the Commission 
should be granted a licence by the Postmaster-General; 
in the first instance, this should be for a term of not less 
than ten years. The general framework of this licence 
should be similar to the existing one of the British 
Broadcasting Co , and would contain a variety of 
technical provisions, together with the general powers 
entrusted to the Commission and specific restrictions 
imposed in the interests of the State. This arrange¬ 
ment would admit of a complete review of the situation 
at a later date, and any changes, either in the method 
of control or in the organisation now proposed, which 
might be rendered necessary by the development of 
broadcasting, could then be readily introduced. 

The Committee recognises that the British Broad¬ 
casting Co. has enjoyed certain advantages owing to 
the permission it had to use, without royalty, certain 
transmission patents, the property of the constituent 
members of the Company, advantages which may not 
appertain to its successor. However, it does not anti¬ 
cipate that any difficulty will arise in respect of these 
patents should their continued use be essential to 
broadcasting, and hints that if, at any time, the owners 
of patents attempt to impose unnecessarily burdensome 
conditions in relation to the use thereof by the Com¬ 
mission, Section 29 of the Patents and Designs Act, 
1907, may not be without its relevance 

Among other matters not touched upon above, the 
report contains recommendations proposing that: (a) 
All existing contracts and the staff of the British Broad¬ 
casting Co. should be taken over by the ftew Com¬ 
missioners ; (b) the Commissioners should be entitled 
to all ordinary rights as regards copyright material, 
but it is considered unnecessary to invest them with 
any special privilege or preference in the matter; (c) 
the claims of listeners desiring a larger proportion of 
educational matter should, if possible, be met; (d) a 
moderate amount of controversial matter should be 
broadcast, provided the material is of high quality and 
distributed with scrupulous fairness; and (0) the 
prestige and status of the Commissioners should be 
fully acknowledged and their sense of responsibility 
emphasised. 

A historical summary of the broadcasting service in 
Great Britain is contained in an appendix to the report^ 
the concluding paragraph of which appropriately shows 
the growth, quarter by quarter, in the number of 
wireless receiving licences: at March 31, 1922, the 
number of licences current was 7690, and had by 
January 3*, 1926, increased to 1,840,268. 


NATURE 


475 


April 3/1926] 

Work and Needs of the Smithsonian 
Institution. 

HE Smithsonian Institution is appealing to the 
American public for an addition of ten million 
dollars towards its endowment. The grounds of this 
appeal were put m a very forcible and interesting way 
by Mr. Austin Hobart Clark, in an address to the 
American Association for the Advancement of Science, 
at Kansas City, on January i. Readers of Nature 
know something of the Smithsonian and what it has 
done. Its general policy has been to encourage research 
along all lines that do not receive adequate support 
from other sources, but never to interfere with work 
done under other auspices. In this way it has led to 
the establishment of ten technical bureaux, which now 
proceed as Government establishments, thougli in close 
touch with, and sometimes under the supervision of, the 
Smithsonian. The fields in which the Institution is 
desirous of expanding are mainly those of astrophysics, 
oceanography, entomology, palaeontology, anthropology 
and archaeology, animal diseases, botany, zoology, in¬ 
tensive exploration, and publications. While far from 
unmindful of the economic importance of these varied 
activities, the Smithsonian recognises that the vast 
extension of applied science and its superior rewards are 
attracting the best of the younger generation, so that 
the stream of those to whom we should otherwise look 
for the elaboration of new ideas and theories is being 
deflected elsewhere. It will therefore be the aim of the 
Smithsonian in the future, even more than in the past, 
to promote research in pure science. 

The most detailed part of Mr. Clark’s interesting 
address on the work of the Smithsonian Institution 
was, as might be expected from his own studies, that 
dealing with the investigation of the sea He showed 
in how many points our knowledge is either lacking 
or too vague for present-day requirements. In the 
course of his illustrations of economic entomology, he 
urged the necessity for exact specific identification by 
comparison with the types in museums, and incident¬ 
ally mentioned that new kinds are being described at 
the rate of about six thousand a year, at which rate he 
estimates that it will take five hundred years to com¬ 
plete the task. Under “Animal Diseases/ 1 he an¬ 
nounced that it is proposed to establish a laboratory 
for their study in the National Zoological Park. The 
botanical programme includes exploration and study 
of the plants in Colombia, Ecuador, and Venezuela, 
where the flora is less known than in any other section 
of the western hemisphere. The need for bringing all 
this knowledge, not merely to professional workers, but 
alpo to the general public, was strongly emphasised. 

Mr. Dark claims that the leadership in science which 

■'ko.* 3944. voi. 117 


he is pleased to assign to England is intimately con¬ 
nected with the widespread interest as manifested in 
the large number of amateur scientific societies. News¬ 
papers and magazines show that the interest exists; 
on men of science falls the responsibility of providing 
accurate material and plenty of it. Where stimulus is 
needed is in the presentation of the results of pure 
science, and here it is sad to note that increased costs 
have forced the Smithsonian to suspend its “ Contribu¬ 
tions to Knowledge and to reduce the “ Miscellaneous 
Collections ” by two-thirds. The Smithsonian Institu¬ 
tion is appealing for increased endowment Founded 
by an Englishman nearly a century ago, it has greatly 
assisted the workers of Great Britain as well as those of 
other countries Would it not tie fitting and gracious 
that Great Britain too, though from a straitened purse, 
should make some response to this appeal ? 


Science and Religion. 

Science, Religion and Reality, By the Karl of Balfour, 
Dr. Bronislaw Malmowski, Dr Charles Singer, Dr. 
Antonio Aliotta, Prof. Arthur S. Eddington, Joseph 
Needham, Rev. Dr John W. Oman, Dr William 
Brown, Prof, Clement C J. Webb, Rev. Dean Inge. 
Edited by Joseph Needham. Pp. v 4-396 (Lon¬ 
don : The Sheldon Press ; New York and Toronto : 
The Macmillan Co , 1925.) 125 6 d, net. 

HERE has been of late a recrudescence of interest 
in the relations between science and religion, 
and the present book is a solid and important con¬ 
tribution to the study of this question, so fundamental 
for every thinking man. The book is remarkable also 
as showing how great a change has taken place m the 
attitude both of the theologian and of the scientific man 
towards this ever-present problem The hearty days 
are gone when Huxley gave battle to the bishops, and 
fierce controversy raged through the pages of the serious 
reviews. In this book the spirit of antagonism is gone, 
and there is an earnest seeking after not compromise, 
but reconciliation. The pages breathe a sweet reason¬ 
ableness, and one almost longs—in unregenerate 
moments—for a little clashing of swords. 

In all seriousness, however, this change of attitude 
is to be welcomed, for every man must make his peace 
both with science and with religion if his life is to be 
complete and harmonious. The change is no one-sided 
one; the theologian realises more and more that he 
must frankly accept all the well-established facts of 
science and jettison ruthlessly outmoded cosmologies 
and fables of creation ; the man of science on his 
part is beginning to recognise that the principles he 
finds serviceable in the investigation of the material 
world Cannot safely be erected into a comprehensive 
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philosophy of existence, So both sides abate some¬ 
what of their pretensions, and a working reconciliation 
becomes possible. 

It is very difficult to summarise a book of this kind— 
the work of many hands, approaching the problem 
from many different viewpoints—the more so because 
it is not a symposium, but a collection of papers written 
independently of one another. There is a short intro¬ 
duction by the Earl of Balfour, and a long concluding 
article by Dean Inge, which in some measure sums up 
and appraises the work of the contributors, while 
remaining a brilliant and individual presentation of 
the Dean’s own view's, written from an avowedly 
Christian point of view with all that skill, competence, 
and originality which we have learnt to expect from 
him 

About half the book is historical in treatment, the 
rest a presentation in different ways of both the 
religious and the scientific points of view 

Dr Malinowski, ma well-thought-out and interesting 
article on “ Magic, Science and Religion,” based largely 
upon his own personal researches m Melanesia, succeeds 
in distinguishing clearly between the spheres in savage 
life of practical—not theoretical- science, magic, and 
religion In his dealings with the world around him, 
in his activities as hunter or tiller of the ground, the 
savage is necessarily a practical man of science, 
depending upon the uniformity of Nature for the return 
of seed time and harvest time and for success in the 
chase. Magic is defined as “ a practical art consisting 
of acts which are . means to an end expected to 
follow later on ” It is akin to science in that “ it 
always has a definite aim intimately associated with 
human instincts, needs, and pursuits.” It is often an 
attempt to influence favourably a chancy or inimical 
environment. Religion has a different function and is 
pre-eminently social. 

“ Religious faith establishes, fixes, and enhances all 
valuable mental attitudes, such as reverence for 
tradition, harmony with environment, courage and 
confidence in the struggle with difficulties and at 
the prospect of death. This belief, embodied and 
maintained by cult and ceremonial, has an immense 
biological value, and so reveals to primitive man truth 
in the wider, pragmatic sense of the word ” (p. 82) 

There is naturally at this stage of development no 
struggle between science and religion, for science is 
quite undeveloped. 

In the next essay, Dr. Singer gives us a scholarly 
account of the “ Historical Relations of Religion and 
Science/’ treating antiquity and the Middle Ages in 
some detail and m a most interesting way, and con¬ 
cluding with the final establishment by Newton of the 
modem cosmology. This historical survey raises many 
difficult and important problems into which it is impos- 
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sible to enter fully here. Why, for example, did science 
suffer a long eclipse from about a.d. 200 to 1500 ? Was 
it the influence of the Church, the authority of Aristotle, 
or were the causes many and complex ? From the 
Stoics onwards, many forms of religion were definitely 
hostile to science, and the spirit of free inquiry was— 
from whatever causes—effectively stifled. Active con¬ 
flict with religion scarcely arises before the birth of 
modern science, which Dr. Singer dates about 1600. 

Early in the seventeenth century, the work of Galileo 
and Kepler, following on that of Copernicus, began to 
bear fruit, and presented men with a picture of the 
universe differing irreconcilably from the geocentric 
cosmology of the Scriptures and of Aristotle Here 
was a clear-cut issue on which no compromise was 
possible, and in which right was entirely on the side of 
science Astronomy inflicted a serious blow upon the 
Christian conception of the universe, far more serious 
than that later delivered by the theory of evolution, 
for evolution can be regarded by the theologian as 
merely the means of creation, and* the conception of 
gradual development is not incompatible with the 
Christian theology. Dean Inge goes so far as to say 
that to this day the Churches have not really faced the 
problem of reconciling Scriptural doctrine with the 
incontrovertible teachings of astronomy: 

“ The task has been put off from generation to genera¬ 
tion, and to this day little has been done to relieve the 
strain upon the intellect and conscience of the Christian 
world Those Churchmen who airily declare that there 
is no longer any conflict between Christianity and 
science are either very thoughtless or are wilfully 
shutting their eyes. There is a very serious conflict, 
and the challenge was presented not in the age of 
Darwin, but m the age of Copernicus and Galileo” 
(P 357 )- 

Dean Inge advises the Churches to adopt the honest 
and sensible policy of recognising that “ all theological 
doctrines which rest upon the geocentric theory must 
be recast, inasmuch as the results of science are, within 
their own sphere, unassailable ” (p. 360). 

The paper by Prof. Antonio Aliotta, which follows, 
is entitled “ Science and Religion in the Nineteenth 
Century,” and brings the story up to modern times. 
Here we are introduced to questions of philosophy, and 
the recent revolt against Intellectualism is treated ably 
and sympathetically. Perhaps we can best sum up Prof. 
Aliotta's point of view by the following quotation: 

“ Science and philosophy strive to order the world of 
our symbols and concepts into the unity of an idea. 
But the idea does not exhaust the reality; the articula¬ 
tion of concepts will never bring about the attainment 
of the fullness of life, in which, therefore, our spirit does 
not find itself understood. Harmony of thought is not 
sufficient; we wish to feel ourselves to be truly living 
souls. We do not wish merely to conceive, we wi$k 
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also to realise in sentiment and action the concrete 
unity of life. That is exactly the meaning of religion. 
The love of our neighbour and the love of God are at 
the bottom the same aspiration towards this harmony 
of the lived experiences ” (p 182). 

Philosophical questions are brought into prominence 
also in the next two papers, “ The Domain of Physical 
Science/’ by Prof Eddington, “ Mechanistic Biology 
and the Religious Consciousness,” by Mr Needham, 
and with the latter may be linked up the acute criticism 
of Naturalism to he found in the concluding paper 

Prof. Eddington discusses in a lively and vivid way 
the scope and significance of theoretical physics, 
especially as affected by the doctrine of relativity, and 
comes to the conclusion 

“ that the external world of physics is in the first place 
approached by way of consciousness, that it derives 
actuality and value from consciousness, and that it 
relates only to certain aspects of the common basis of 
material and spiritual things The dance of electrons 
in the brain is only a partial aspect of the mental states 
and resolutions occurring, and there is no reason why it 
should claim to reveal the whole inner constitution by 
which one mental state leads to another ” (p 214) 

We do not know quite what to make of the position 
taken up by Mr. Needham with respect to biological 
method. In the first part of his article his enthusiasm 
for biochemistry rathei carries him away lie contends 
that in these days zoology must give place to, or rather 
has already beiome, comparative biochemistry and 
physiology biophysics. 

“ The causes for the change lie deep, but the effect 
has been a profound infiltration of physico-chemical 
ideas and terminology into the whole biological field, 
and this implies a corresponding peaceful penetration 
of the mechanistic theory of life. This change from 
comparative morphology to comparative biochemistry 
is indeed one of the most important factors in the 
scientific history of the last few decades It will never 
a^ain be equalled in importance until comparative 
biochemistry passes over into electronic biophysics ” 

(p- 124). 

Mr. Needham assures us that the mechanistic method 
has triumphed finally over vitalism and neo-vitalism, 
confounding under this term such diverse views as 
those of Dnesch and Haldane. His attack on vitalism 
has much weight when directed against theories that 
rely on * vital forces ’ or entelechies, and it must be 
conceded also that no vitalistic theory as yet has been 
developed into a coherent body of biological doctrine 
anything like so imposing as the mechanistic scheme; 
but has the problem not moved a little further nowa¬ 
days than the mere opposition of materialism to 
vitalism? No one denies the great value of bio¬ 
chemical research; or the validity of its findings of 
fact; but some of us feel constrained to question 
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whether physics and chemistry alone are sufficient to 
give us a real biology. Can biology get on satisfactorily 
as a mere annexe of the physical sciences, or does it not 
require concepts and methods of interpretation which 
shall be peculiarly its own ? Biology in this sense 
could coexist comfortably with biochemistry—the 
two points of view would be complementary f not 
antagonistic 

Later on in his paper Mr. Needham seems almost to 
admit this, He recognises that “ although mechanism 
in biology is perfectly justified and indeed essential, it 
cannot be applied to psychology,” and he outlines a 
form of animism according to which 

“ it is the physical fum tions of life that physics and 
chemistry are competent to explain, for such questions 
as the distribution of animals and the general theory of 
evolution, which obviously involve the consideration of 
conscious striving, do not come under their entire 
dominion MacBnde in a recent essay has spoken of 
evolution as a vital phenomenon, but, from his actual 
words, this means no more than that c\olutiun is m 
part a mental or psychological phenomenon, and in this 
respect we may fully agree with him ” (p. 254) 

Just how far down in the scale Mr Needham is prepared 
to admit the existence and efficacy of ‘ mind 5 is not 
very clear, nor whether with McDougall he regards blind 
purposive striving as an indication of ‘ mind ’ or 
restricts the term to the conscious manifestations of 
purpose. 

One lias the impression that Mr Needham, having 
broken with Descartes, has gone some httle way 
towards modifying his fervent belief in mechanism, 
and may yet go further 

There should be read m connexion with Mr. Need¬ 
ham’s paper the able presentation in Dean Inge’s 
article of the anti-mechanistic point of view. He is of 
opinion that the attempt to explain life and e\olution 
on mechanistic principles has failed and that nothing 
remains but to explain Nature spiritually. He sees 
signs of this change of attitude in the interest which is 
being shown m panpsychism, and directs attention to 
the remarkable philosophy of Fechner, which is known 
to English readers mainly through a sketch of it 
contained m William James’s book, “A Pluralistic 
Universe.” 

Of the three remaining articles in the volume, two, 
by Dr. Oman and Prof. Webb, deal respectively with 
“ The Sphere of Religion ” and “ Science, Christianity 
and Modem Civilisation ” from the point of view of 
the Christian theology, the other, by Dr. W. Brown, 
treats in an extraordinarily sympathetic spirit the 
psychology of religious experience He finds that 
there is a distinctively religious experience, a dis¬ 
tinctive, attitude to, or feeling of dependence upon, 
the Universe, which can be but partially analysed by 

O I 
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psychology, and the content of which cannot be com¬ 
pletely exhausted by such analysis. 

To sum up our impressions of this notable book—it 
seems to us dear that science and religion have each 
their own sphere and function in human life Science 
is primarily an intellectual reconstruction of experience; 
religion is a maa's whole relation, mental, moral, and 
spiritual, to the totality of existence. Kehgion is not 
primarily an intellectual effort, an imperfect philosophy, 
but an attitude of the spmt as a whole If, on one 
hand, the man of science recognises the philosophical 
limitations of his methods, and on the other hand, the 
man of religion honestly faces and accepts the proved 
results of scientific research, there seems no reason why 
they should be in conflict Danger comes on either 
side from dogmatism and respect for authority. 

E. S. R. 

The Phylogeny of Flowering Plants. 

The Families of Flowering Plants, i. Dicotyledons. 
Arranged according to a new System based on their 
Probable Phylogeny By J Hutchinson Pp xiv + 
328 (London : Macmillan and Co, Ltd., 1926.) 
205 . net. 

T is an interesting coincidence that two books deal¬ 
ing systematically with the Dicotyledons should 
appear about the same time. The much-delayed 
second volume of Dr. Rendle’s “ The Classification of 
Flowering Plants ” was issued at the close of 1925, and 
Mr Hutchinson’s work, herein reviewed, at the opening 
of the present year. The manner of their appearance 
suggests a prediction to the effect that one marks 
the close of a chapter and the other the opening of a 
new one in British systematic botany The classifica¬ 
tion of Englcr upon which Rendle’s useful and informa¬ 
tive text-book is based has, we venture to say, run its 
course, and botanists generally, at any rate the younger 
school, will welcome this refreshing and originally con¬ 
ceived handbook of Mr. Hutchinson’s, with its new 
classification professedly framed on phylogenetic lines 
and actually at any rate on sound and stimulating ones. 

At present Mr. Hutchinson is publishing in the Kew 
Bulletin a series of papers on the phylogenetic classifica¬ 
tion of flowering plants, the end in view being, we 
believe, the production of a magnum opus in the shape 
of a new " genera Plantarum,” The present volume is 
a foretaste—a parvum opus —dealing only with the 
families It is a means of addressing a larger botanical 
public than he could hope to reach through the pages of 
the Kew Bulletin. 

Since an article appeared in Nature only a year ago 
(vol. 115, pp. 340 and 385) on this subject, readers 
especially interested are referred co this, as space will 
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not permit of the same ground being re-traversed. 
Hutchinson’s principles of classification and his new 
arrangement of the Archichlamyde* (Polypetal® and 
Apetal® combined) were there explained and comments 
made. In this book for the first time his scheme for the 
Metarhlamyde® (Sympetake)—the higher Dicotyledons 
with corolla in one piece—is outlined, and in his ingeni¬ 
ous phylogenetic diagram facing p. 8, he shows how 
he proposes to derive them from the lower free-petalled 
orders He is here still fertile in new ideas, continuing 
to employ what might be called his leitmotiv , namely, 
the derivation of the Dicotyledons in two branches, one 
from the Magnohales with the tree-habit dominant and 
the other from the Ranales with the herbaceous habit 
prevailing. The former is considered to have given 
rise to the Ebcnalcs (possibly straight from the Anon- 
ace®), the Ericales, Aporynales, and Rubiales; the 
latter to the primroses, gentians, scrophs. labiates, etc. 
The Composite are regarded as of mixed origin and are 
no longer given pnde of place among dicotyledonous 
plants This is now awarded to the Labiatie. 

The book begins with a short, well-balanced foreword 
by the Director of the Royal Botanic Gardens, Kew. 
The author’s preface follows. Here stress is laid on the 
distinction to be drawn between a phylogenetic classi¬ 
fication and a key One should emphasise rather the 
resemblances and the other the differences between plants. 
One aims at a truly natural system by striving to dis¬ 
cover relationships. The other is purely artificial and 
constructed solely for the easy identification of plants. 
Taxonomists in the past, by trying to compromise, have 
failed on one hand to stimulate inquiry, and on the 
other to give the most readily worked keys. Hutchin¬ 
son sets out to keep these two ends in view quite 
distinct 

The introduction is largely a reprint of his general 
remarks on classification which appeared in the Kew 
Bulletin about three years ago. A useful table is added 
contrasting his new system with those of Bentham & 
Hooker and Engler & Prantl. Then follows the 
phylogenetic system itself. After this comes the 
artificial key to the families of the Dicotyledons, 264^0 
all. This is an ambitious effort, and if workable, as 
apparently it is, should prove of considerable practical 
value, especially to botanists and foresters stationed in 
the tropics 

The descriptions of the families which naturally 
occupy the greater part of the book are concise and 
clear. The numerous illustrations, one, in fact, to each 
family, form a noteworthy and attractive feature. 
These are from the pen of Mr. Trevithick and the 
author. Some are original and few are hackneyed* 
In each figure a flowering shoot of the plant selected to 
illustrate the family is shown along with enlarged 
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details. No scale, however, is given. One cannot 
refrain at this point from mentioning the frontispiece. 
This is from the author’s own designing and charmingly 
represents in floral form the ideas of affinity expressed 
in this work. It surrounds the appropnate dedication, 
namely, to the memory of George Bentham and Joseph 
Dalton Hooker. A strong point is made of geo¬ 
graphical distribution, and several maps are gi\en 
showing family or generic distributions of a restricted 
or otherwise interesting character. An appeal is rpade 
to the economic botanist and horticulturist by 
enumerating, at the end of each family, plants useful to 
man Some reference to the mode of pollination might 
have increased the value of these descriptions The 
book ends with a glossary and index. 

Manuals of this kind published m England usually 
lay stress on the families which are especially exempli¬ 
fied in the British flora. This, though quite under¬ 
standable, is apt to give the student a restricted and 
wrongly balanced conception ol the flowering plants of 
the world as a whole. Hutchinson avoids this by treat¬ 
ing all families alike Hence the book is suitable for 
any part of the world A companion volume dealing 
with the Monocotyledons is promised. Eventually we 
hope that both Dicotyledons and Monocotyledons may 
be included within the pages of a single book and issued 
at a cost not exceeding that of the present volume 
This uork might have benefited from more detailed 
inspection when m proof The mistakes and omissions 
are chiefly noticeable in the explanations to the illustra¬ 
tions These are, however, not likely to be misleading 
In conclusion, we should like to congratulate the 
author in particular and Kew m general On this forward 
move in taxonomy and the study of the flower The 
views expressed as to the inter-relationships of the 
Dicotyledons should arouse research in this department 
of botany. Several lines of inquiry will, one imagines, 
suggest themselves to interested and critical readers. 

J Parkin. 


Principles and Practice of Electro¬ 
chemistry. 

(1) Principles and Applications of Electrochemistry In 
2 vols. Vol. 1 : Principles By Prof H Jermain 
Creighton Pp. ix + 446. (New York: J. Wiley 
and Sons, Inc.; London : Chapman and Hall, Ltd., 
1924.) 205 . net 

(2) Theoretical and Applied Electrochemistry. By Prof 
Maurice de Kay Thompson. Revised edition. Pp. 
xix + 551. (New York: The Macmillan Co., 1925.) 
305. net. 

(1) CREIGHTON’S book on electrochem- 

J[ istry deals exclusively with “ Principles/’ but 

is tq be followed by a second volume on “ Applications 
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of Electrochemistry ” by Prof Colin G. Fink. The 
theoretical volume is a well-balanced treatise, which 
covers in a satisfactory manner the principal methods 
of measuring conductivities, ionic mobilities, and 
electromotive forces, as well as the deductions that 
can be drawn from these measurements It is, how¬ 
ever, not a very easy matter to write a text-book on 
theoretical electrochemistry at a time when physicists 
have declared that, even m the solid state, there is no 
such thing as a molecule of common salt, but only an 
aggregate of 10ns, and when physical chemists are 
beginning to explore the possibility of applying the same" 
drastic conclusion to salt solutions. What, for example, 
is to be done in these circumstances with the old hypo¬ 
thesis of Arrhenius, which has formed the basis of all 
such treatises during the past thirty years, but must 
now apparently be regarded as obsolete ? 

As a provisional solution of the problem, the author 
has adopted the worldly-wise policy of writing his 
book in terms of the old hypothesis, instead of re¬ 
writing it in terms of modern physical conceptions ; 
and he justifies his retention of this hypothesis by 
quoting with approval a statement of Kendall that “ no 
case has yet been made out for its abandonment ” 
Nevertheless, it is clear from the reservations that he 
makes, and from the explanations that he gives, that 
the foundations have already crumbled and must 
speedily be replaced, even if this involves only an 
underpinning and not a rebuilding of the old super¬ 
structure 

One fascinating application of the newer point of 
view is made in connexion with amphoteric electrolytes. 
According to the traditional method of formulation, 
the un-ionised portion of an amino-acid was regarded 
as made up of electrically neutral molecules of the type 
NH 2 CHX . COOII In the newer system it is natural 

to regard it as having a similar structure to ammonium 
■+■ — 

chloride, NH 4 C 1 , and therefore to write it in the form 

*f — 

of a bipolar molecule or zwittenon, NII S . CTIX , CO . 0 
The effects of this simple change have been worked out 
by Bjerrum, who has thus deduced an entirely new 
set of dissociation constants for these compounds. In 
particular, he finds that the acid dissociation constants 
of the amino-acids are larger than those of the carboxylic 
acids from which they are derived, instead of being 
very much smaller, and their basic dissociation 
constants are also found to be much larger than was 
formerly supposed. Thus, in the case of asparagine, 
the acid dissociation constant is of the order of 10 " 8 
instead of 10"®, and the basic dissociation constant is 
of the order of 10 ’ 6 instead of to" 12 The theoretical 
deductions from these altered numbers need not be 
discussed ; but it is at least clear that grave risks are 
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involved in drawing deductions from data that have 
not been examined in the light of the modem physical 
theory of atomic structure. 

In accordance with a practice which is becoming 
increasingly common, a series of problems has been 
added to each of the principal chapters. Experience 
shows that problems such as these are of great value in 
fixing the subjet t matter of the text m the mind of the 
reader, if he is willing to make use of them, and their 
inclusion in the present volume is therefore to he 
welcomed. 

(2) Prof. Thompson’s f ‘ Theoretical and Applied 
Electrochemistry,” bused originally upon a course of 
lectures on applied electrochemistry at the Massa¬ 
chusetts Institute of Technology, appeared first in 
1911. The principal change in the second edition 
arises from a decision to include in the volume a 
treatise on theoretical electrochemistry as well, in 
response to suggestions made by readers of the first 
edition The sections on “ Applied Electrochemistry 
of Aqueous Solutions ” and on “ Electric Furnaces and 
their Products ” have, however, also been revised and 
largely rewritten. The author has received assistance 
from a large number of those engaged in the electro¬ 
chemical industry of the United States, and there can 
be little doubt that his book gives a satisfactory 
account of the present position of the industry so far 
as this is available for publication 


The Spirit of Modern China. 

From Peking to Lhasa, the Narrative of Journeys in 
the Chinese Empire made by the late Bng.-General 
George Pe,ena. Compiled by Sir Francis Young- 
husband from Notes and Diaries supplied by Major- 
General Sir Cecil Pereira. Pp x + 293 + 33 plates. 
(London . Constable and Co , Ltd , 1925,) i&s. net, 

ENKRAL PEREIRA’S notes, from which this 
volume has been compiled by Sir Francis 
Younghusband, cover three journeys. Of these, the 
first from Peking to Lhasa and India is the longest and 
the one ol which the account is the most detailed. It 
is also the most interesting, for the author was the first 
European to succeed in reaching Lhasa from China since 
1848, when Pdres Hue and Gabet reached the Holy City 
from this direction. This journey was in itself a re¬ 
markable feat for a man nearly sixty years of age and 
physically weak; but almost immediately he started on 
his second journey from Burma to Shanghai, and then, 
in attempting to traverse China from south to north, he 
died in 1923 while on his way from Yunnan to Kansu. 

Pereira was particularly well qualified for the task 
he had set himself. He had resided long in China and 
had visited every one of its provinces, either as a 
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private individual or as an official. His notes of his 
journey are therefore valuable not merely as a geo¬ 
graphical record; they also embody the acute observa¬ 
tions on conditions in China in the years 1921-23 of one 
who was intimately acquainted with the people. In 
addition, three chapters written by Pereira himself, one 
in 1921 and two in 1923, summarise his views of the 
situation. He held that the evils of the imperial 
system had been multiplied under the Republican 
Government, while the checks on undue extortion and 
the influence of the students had been removed. The 
great dangers, as he saw them, were the facility with 
which popular opinion might be diverted into dangerous 
channels, as had happened in the Boxer movement, 
the student movement with its superficial acquirement 
of Western ideas ; and generally, the lack of discipline 
in education, due to the weakness m the position of 
the foreign teacher, and the increase in the numbers 
ot the soldiery, who at the least inducement were liable 
to become brigands These factors were, of course, 
additional to and dependent on the lack of a strong 
central government The proposal to abolish extra¬ 
territoriality he considered to be due to a misunder¬ 
standing of the position outside of the treaty ports, 
where Europeans lived m conditions which were 
practically Western 

Subsequent events have largely justified Pereira's 
views, even if to some little extent these are coloured 
by his training and mentality The emphasis he lays 
on the importance of the student class as the future 
governors of the country, and his acute analysis of 
its weaknesses, lend support to the views of those who 
press the need for the inculcation of a new public 
spirit in Chinese affairs, and hope that it may be 
attained through co-operation between Britain and 
China in extending the facilities for university and 
secondary school education by means of the Boxer 
indemnity. 


The Kiwai. 

Among Papuan Headhunters : an Account of the Manners 
and Customs of the Old Fly River Headhunters ; with 
a Description of the Secrets of the Initiation Ceremonies 
divulged by Those who have passed through All the 
Different Orders of the Crafty by one who has spent many 
Years in their Midst. By E. Baxter Riley. Pp. 
316+16 plates (London : Seeley, Service and Co,, 
Ltd., 1925.) 21 s. net. 

N this book we have the observations upon the natives 
of the region of the Fly estuary by a missionary 
who has been in the district for twenty-five years, and aa 
he has taken a lively and sympathetic interest in the 
people under his care, we may accept his account with 
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confidence* Mr* Baxter Riley nowhere refers to 
missionary work as such; his aim evidently has been 
to give his readers a knowledge of native life and 
customs without obtruding the personal element. 

The old order is rapidly changing, but the former con¬ 
ditions are not so far distant that they have become 
seriously obliterated The author admits that he has 
omitted certain details which might be considered to be 
out-of-place in a book designed for the general public, and 
it is obvious that in a book of this kind a selection must 
be made Nevertheless, ethnologists will find a great deal 
of information which has not previously been published 
As a matter of fact, a good deal has been written in 
English in scattered publications about these people, 
but mainly from an external point of view, though Dr 
G. Landtman has published intensive papers on such 
subjects as * Wanderings of the dead in the folk-lore 
of the Kiwai-spealung Papuans ( Festsknft , E Wester- 
marck, 1912), the poetry of the Kiwai Papuans 
( Folk-Lore , 1913), Papuan magic in the building oi 
houses (Acta Acad Abocnsts Humamora , 1920), and 
especially his great work “ The Folk-tales of the Kiwai 
Papuans 11 (Ada Soi . Set, Fenntcae , 47, 1917); but most 
of these are not readily accessible to the non-specialist 
reader This book, therefore, fills a gap in our know¬ 
ledge of the region, and the accounts of the various 
ceremonies are of considerable value 

A more detailed account of their ethical ideas, how¬ 
ever, would have been welcome, for, after all, the 
ideas and ideals of a people are the most, important 
phenomena, and it is these which are usually so lacking 
in ethnographical descriptions; but perhaps a missionary 
is not always in the best position to obtain these, as 
they are, as a rule, what he has come to replace, and the 
natives know this. The three-line paragraph on The 
State after Death ” is dearly inadequate; fortunately 
Dr. Landtman has given us full information on this 
matter The book concludes with an interesting 
chapter on the “ Psychology of Native Dancing M 
The book is well illustrated by photographs and native 
drawings, and there are two maps 

A C. Haddon. 


The Preservation of Food. 

Department of Scientific and Industrial Research . Re¬ 
port of the Food Investigation Board for the 
Year iQ24> Pp. vi + 80 + 6 plates. (London: H.M. 
Stationery Office, 1925.) 3$. 6 d. net. 

HE work of the Food Investigation Board ranges 
from laboratory experiments on the chemistry 
of foods or allied materials and on the physics of 
methods of preservation, to large scale investigations 
on the storage of various foods under commercial 
conditions, ancl on the engineering problems connected 
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with this subject. The first section is devoted to the 
theory of freezing: it has been found that discs of 
gelatin frozen slowly show an outer shell of ice and an 
inner core of concentrated protein, while with very 
rapid freezing there is no external shell of ice, but the 
ice phase is distributed throughout the gel in the form 
of small discrete spheres of about 3/A in diameter. Inter¬ 
mediate rates of freezing give intermediate results 
The displacement of water involves not only a per¬ 
manent alteration of microscopic structure but also a 
permanent molecular change ; but the actual separa¬ 
tion of water on thawing, as in the ‘ dripping ’ of frozen" 
beef when thawed, seems to occur only with a slow rate 
of cooling when ice separates on the surface of the 
colloidal material 

Further investigations have been carried out on the 
freezing of eggs and on the chemistry of muscle The 
curious change in the yolk on freezing below ~6° (\ 
for a sufficient length of time, whereby it passes into a 
stiff pasty condition on thawing, appears to be due to 
an irreversible precipitation of the Iccitho - vitelhn. 
It was found also that eggs retain their fertility longest 
at 8 0 -io 0 C, and die at -7°C. Further work has 
been carried out on the production of lactic and 
succinic acids in muscle, and a new investigation 
commenced on the oxidation-reduction potential of the 
cell interior. 

Alxiut half the report is taken up with the section on 
the preservation of fruit and vegetables, most of the 
work having been carried out on apples. The chemical 
changes occurring on storage and the conditions favour¬ 
ing or hindering the growth of fungi and the deteriora¬ 
tion oi the fruit on keeping have been investigated in 
great detail The respiratory activity falls off pan 
passu with the acid concentration during the growth of 
the apple, whether on or off the tree, until senescence 
sets in, when an abrupt rise occurs Alterations of 
respiratory metabolism occurring with ‘internal break¬ 
down 9 lead to the production of acetaldehyde and 
alcohol; this change is accelerated by a certain amount 
of carbon dioxide in the external atmosphere and is 
retarded by a smaller concentration in the present e of 
oxygen; an atmosphere of pure carbon dioxide is 
almost as favourable as air with a carbon dioxide content 
below the critical value. The optimum conditions of 
storage are difficult of attainment, since the following 
factors all affect the results : vspenes of apple, nature of 
soil on which it is grown, season, temperature and 
atmosphere of storage clmmber Other work lias been 
carried out on the chemistry of oils and fats, and of 
carbohydrates, including the chemistry of glycogen. 
The final section is devoted to some engineering 
problems in refrigeration, and closes &n extremely 
interesting report. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of y rejected manuscripts intended for 
this or any other part of Na’IURE. No notice is 
taken of anonymous communications .] 

Rock-lead, Ore-lead, and the Age of the Earth. 

In iQ2i Prof H. N Kussell attempted to fix an 
upper limit to the age of the earth on the basis of 
an assumption that all the lead m igneous rocks was 
of radioactive origin (. Proc Roy Sot , A, vol 99, 
p. 84). He took the proportion of lead as 22 x 10" 6 
(gr per gm ) and obtained in consequence a very 
high maximum age This proportion appears to be 
based largely on analyses of rocks from the neigh¬ 
bourhood of galena veins, and is therefore probably 
not a fair average for igneous rocks as a whole An 
estimate more applicable to the problem is provided 
by an analysis for lead of 329 igneous rocks, made in 
1914 by F W, Clarke and G Steiger (Journ. Wash . 
Acad . Set , vol 4, p. 58) They found a proportion 
of only 7*5 x 10*" The present proportions of 
uranium and thorium m average igneous rocks are 
respectively 6 v jo _e and 15 \ 10 , the lead-gen era ting 
equivalent m terms of uranium alone (11 + 0-37 Th) 
being 11 5 x 10'* 

If all rock-lead has been derived from the radio¬ 
active elements, then the equivalent amount of 
uranium must have been 8-6 x jo' 8 , giving an original 
total of equivalent uranium of 20 1 x 10 * The time 
required for this original amount to disintegrate into 
7*5 x io w * parts of lead and the corresponding quantity 
of helium, leaving the existing amounts of uranium 
and thorium, is approximately 3200 million years 
On the above figures, or on the data for any indi¬ 
vidual type of rock, granitic, basaltic, or pendotitic, 
the atomic weight of rock-lead should be a little less 
than 207. The lead of commerce, which is ore-lead 
derived almost entirely from the common vein 
mineral galena, is 207 2 , and no significant deviation 
from this standard figure has been detected What¬ 
ever the age or locality of galena may be, the atomic 
weight of its lead appears to be in all cases sub¬ 
stantially higher than 207, It is therefore certain that 
ordinary lead cannot have been wholly derived from 
the radioactive elements during their terrestrial 
history, and this conclusion leads to two remarkable 
deductions 

Since an unknown amount of the lead in igneous 
rocks may be ordinary lead, it is clear that the earth 
—as a radioactive container—cannot have existed for 
so long as 3200 million years This is in accordance 
with die evidence of radioactive minerals Urani- 
nites and other minerals from the Middle Pre-Cambnan 
rocks of Norway, Sweden, Ontario, Texas, Colorado, 
India, and Mozambique all give ages between 1000 
and 1100 million years The greatest age yet deter¬ 
mined is that of a pitchblende from the Black Hills 
of South Dakota 1 am indebted to Prof. A. C Lane 
for an analysis of this mineral recently made by Mr 
C U Davis, of the United States Bureau of Mines, 
It indicates an age of 1525 million years, and the 
atomic weight of the lead separated from it has been 
determined by Mr I, P. Hall as 206*07. The fre¬ 
quently quoted figure for the age of the earth, 1600 
million years, thus appears to be of the right order, 
provided that the method, as I believe it to be, is 
sound m principle 

Accepting this provisional estimate, it follows that 
roughly half the lead of igneous rocks is of radio¬ 
active origin It also follows that the ore-lead of 
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mineral veins cannot be a concentration of the lead 
of igneous rocks, as is usually supposed. At least 
the greater part of the lead of ore-deposits must have 
been already in existence when uranium and thorium 
began to generate lead in the crustal rocks. Con¬ 
sequently, unless one assumes that ordinary lead can 
have been formed within the earth by some other 
unknown process, it seems safe to conclude that ore- 
lead must have originated either in the ancestral sun 
or during the events that attended the birth of the 
solar system In the former case it may have been 
of radioactive origin, but if so it must have been 
generated during a period over which the average 
ratio of uranium to thorium was 6 ■ 16*2, in order 
that the resulting mixture of isotopes should have an 
atomic weight of 207 2 The terrestrial ratio is not less 
than 6 15, and if this is a guide to the solar ratio, 
the latter must m former ages have been greater than 
0 • 15 instead of less, because the half-period of 
uranium is much shorter than that of thorium On 
the other hand, if ore-lead is not of radioactive ongzn, 
as the argument suggests, then uranium and thorium 
must either have originated or have become radio¬ 
active at about the time of the birth of the solar 
system 

From the point of view of ore-genesis, the dis¬ 
tinction drawn between ore-lead and rock-lead is of 
fundamental importance It implies that the ore- 
bodies in which galena occurs are not derivatives 
from the igneous rocks visibly associated with 
them m time and place J. E Spurr has already 
concluded from the distribution of ores that the 
" magmas ” of the latter are not residual fluids 
expelled from igneous rocks during their crystallisa¬ 
tion, but that they are magmas of a special type 
developed in a zone that is locally a rich storehouse 
of certain metals 

It is clear that if the atomic weight of rock-lead 
could be determined, the result, whatever it may be, 
would throw a searching light on many baffling 
problems To separate sufficient lead for the purpose 
from a representative collection of the world’s igneous 
rocks would be a herculean task, but the value of 
the result would justify the labour, and I have 
penned this letter partly in the hope that some great 
research association, such as those of the United 
States, may be persuaded to undertake it 

Arthur Holmes 

The University, Durham, 

March 10 


Miller*e Ether Drift Experiment and Stellar 
Motions. 

In connexion with Dr. Miller's recent announce¬ 
ment (Science, 63, 105, 1926) of his results in measur¬ 
ing the 4 ether drift,' the writer wishes to direct atten¬ 
tion to a few points which may be worthy of interest. 

If we suppose that Miller’s results are real, and if 
we try to interpret them as a partial drag of the ether, 
it is difficult to avoid conflict with known facts about 
first order (v/c) effects. The constant of aberration 
and the Michelson-Gale experiment for determining 
the earth’s rotation by optical means give, within the 
errors of measurement, the full effect expected from 
theory, whereas Miller’s experiment seems to give a 
greatly reduced effect of an ether drift/ But if we 
interpret his results in terms of what they really are, 
second order effects (vV), most of the difficulties 
disappear. 

The displacements measured by Miller correspond to 
a change in the length of his interferometer of the 
order io - *, and his final errors are about 5 per cent of 
this quantity. There are probably several expjana-, 
tions for this change in length of his interferometer or 
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in the velocity of light, but if a contraction in the 
Lorentz-Fitzgeraid sense (that is, one due to * abso¬ 
lute * motion in a stationary medium) exists, it is 
only by experiments of this type that we have as yet 
been able to determine whether the supposed change 
in the velocity of light m different directions is exactly 
compensated by the contraction within quantities of 
this order of magnitude. If this compensation is not 
exact, the expression for the Lorentz-Fitzgerald con¬ 
traction, and the fundamental formula* in the special 
theory of relativity, require a small but important 
modification of such a form that the 1 absolute' 
motion enters explicitly into the final expressions. A 
corresponding modification must also be introduced 
into tne space-time transformations of the general 
theory, but as these modifications are of the order of 
only 5 per cent , or more probably 3 per cent , no conflict 
need arise with the observed facts as regards the tests 
of the general theory of relativity. But in this case 
we are obliged to admit the existence of a fundamental 
reference frame which plays an active r 61 e in determin¬ 
ing physical phenomena 

If the 4 absolute 1 motion does not completely 
vanish m the case of contraction of matter, it is likely 
that the expression for the change of mass of an 
electron requires a corresponding modification, so 
that the absolute motion enters explicitly Our 
ordinary conception of electro-magnetic mass is con¬ 
nected with the way in which the 4 field ' reacts on the 
motion of a charged body, and if the mass of an 
electron is a function of its absolute motion, we may 
expect a resultant momentum opposing the absolute 
motion of an atom, but noticeable only when the 
electron connected with the atom has a velocity 
approaching the velocity of light. Inside the atoms 
of the heavier elements, and even more 111 radioactive 
processes, electronic velocities occur which approach 
the velocity of light As this reaction presumably is 
exceedingly small, it is difficult to detect The most 
promising objects to study are the stars, for which the 
impulses have opportunity to accumulate for a very 
long time without being modified by collisions. For 
a system of stars like our local star system, for which 
we can assume a community of origin, that is, small 
initial relative velocities, we may thus expect an 
asymmetry in the distribution of stellar motions. 
The motions of the stars in our local system actually 
show such an asymmetrical distribution and of just 
such a type as is to be expected from a velocity restric¬ 
tion m a fundamental reference frame in which the 
globular star clusters and the spiral nebulse are 
statistically at rest (Astrophysical Journal , 61, 363, 
1925). The sun's velocity relative to this 1 world- 
frame * is about 300 km/sec in the direction a - 307°, 
3 = + 56°. Miller claims that his observations indicate 
a translation of the sun of at least 200 km /sec in the 
direction <1 = 255°, s ~ +65°, which point is about 23° 
frofli the apex as derived from the asymmetrical 
distribution and from the globular clusters As the 
earth's orbital motion is too small to be detected, 
there is no way, however, of deciding between two 
opposite directions. 

Even apart from a possible positive effect in the 
Michelson-Morley experiment* there is another reason 
for suspecting the existence of a fundamental station¬ 
ary reference frame. The velocities of the stars are in 
general less than 500 km./sec., and this is ordinarily 
explained as a result of the fact that the stars have 
formerly been more intimately connected than they 
are now, and that objects of excessive velocities have 
escaped. But astronomers during the last decade 
have gone far outside our local star-system, and still we 
find Velocities in general less than 1500 km /sec. The 
assumption of a selective effect or of an exchange of 
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momenta between all cosmical systems may be un¬ 
necessary ; distant systems may even, in a sense, have 
an independent origin and still have comparatively 
small initial velocities, if they are 4 born A out of a 
fundamental medium, the metrical properties of which 
are the same everywhere. Such a medium and a 
velocity-restriction would also account for the rigidity 
of the inertial frame and its coincidence, so far as 
rotation is concerned, with the stellar frame eveh 
for the most distant objects observable The uni¬ 
formity in Nature is then due to the uniformity of 
this medium. 

There are, however, several difficulties with regard 
to the possible interpretations of Miller's experiment. 
Among these difficulties is the predominant westerly 
deflexion of the ' ether-drift ' Unless unknown dis-. ( 
turbing effects are present, the algebraic sum of the 
east-west components of the drift during a sidereal 
day must be zero. Among disturbing effects, besides 
those due to temperature changes, the effect of a 
magneto-stnction ought to be carefully investigated. 

GUSTAF SrRdMBERG. 

Mount Wilson Observatory, 

January 22 


Nitrogen in the Sun and Stars. 

In a letter in Nature of February 20, p 268, under 
the title 44 Nitrogen in the Sun," Prof Saha, in his 
discussion, refers to the occurrence of nitrogen lines 
in stellar spectra He says 4 ‘ 'Ihe only nitrogen 
line which can be identified without ambiguity m the 
stellar sequence is *3095, This, however, does not 
occur in the sun; it occurs, according to [Miss] Pavne, 
first 111 the Ao class, and Fowler assigns it to N + " 
The correction of inaccuracies in these statements 
may prove of assistance to Prof Saha in his valuable 
theoretical deductions appertaining to spectra 

In ryio the present writer gave (" Researches on 
the Chemical Origins of various lines in Solar and 
Stellar Spectra " Publication of the Solar Physics 
Committee) a list of twenty-nine lines of nitrogen which 
had been traced in spectra of various subdivisions of 
the B class. Five of these were, in the stellar spectra, 
probably blended with lines of other elements, but the 
remainder were quite free from ambiguity, though a few 
were weak lines which could not be traced through so 
long a range in the stellar sequence as the stronger 
nitrogen hnes Such well-known lmes as XX3995*3, 
4447 k 2, 4630-7 and its four companions on the more 
refrangible side, are all quite free from blending, the 
first and third being traced through almost the whole 
of the B group (B8 to Bo) and in t Ononis of the 
Oe type, while the remainder were detected only in 
the shorter range B2 to Bo. In addition to occurring 
in the ordinary stellar sequence, they were observed 
as absorption hnes at certain stages of the spectra 
of Nova Geminorum by Mr Stratton, and of Nova 
Aquilap by the writer, but in each of these spectra 
they were enormously displaced to the violet of 
their normal positions Alt the nitrogen lines just 
mentioned belong to the singly-ionised group desig¬ 
nated by Fowler as N + 

Of the doubly-ionised lines of Fowler's N +i class, 
there is no ambiguity m stellar spectra with such 
hnes as U4097*5, 4379*31 4634*3. and 4640*8 Of 
these 4097*5 occurs as a weak line at B2 (7 Ononis), is 
much stronger at Bo (e Ononis), and apparently 
attains its maximum intensity in a star of Oe type 
(29 Cams Majoris), where it is almost as strong as 
Hi This is, however, probably a 4 freak ' intensity in 
a star placed, from other considerations, m the Oe 
class. In other stars of the same named type the 
lme i^'much less intense Line 4379*3 is never very 
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strong in stellar spectra, but has beep recorded m 
B2 and Bo types tn Kensington publications, and by 
H. H, Plaskett in O9 and O7 of his suggested classifica¬ 
tion of O-type stars It is slightly weaker in 10 
Lacertse (O9) than in 9 Sagittal (07), but it is not easy 
to say where it attains its maximum intensity. Lines 
4634*3 and 4640-8 have a different range from the 
other N ++ lines discussed here They have not been 
traced in any sub-division of the B group Plaskett 
records them as absorption lines in O9, and as emission 
lines in 08 and O7 

All these N+ + lines occur as emission lines at certain 
stages of the spectrum of Nova Aquilae, and probably 
also in other Nova; All except 4379*3 have also been 
recorded in various nebular spectra by Wright It 
would seem that the N-* *■ class might be further 
subdivided 111 the light of their rather different 
behaviour in stellar spectra 

With regard to Prof. Saha's assertion that, according 
to Miss Payne, the N line 3995 occurs ‘ first' in the 
Ao class, he rather misrepresents her What she 
said is “ 3993 appears at Bo or earlier, reaches 
maximum at B5, and is last seen at Ao " She was 
discussing the changes m the line-intensity from 
B types towards A and later types This may seem 
a detail, but in mentioning where a line ' first ' or 
‘ last ’ appears, as Prof, Saha did, it is as well to 
specify which direction along the stellar sequence an 
argument is being taken 

It is not here a question, however, of whether the 
N + lines (3995, for example) are first or last seen 
at Ao, but whether they occur in that type at all. 
The Harvard type-star for Ao is a Cams Majoris, 
and in the Harvard tables of stellar lines 3995 does 
not occur for that spectrum It was not recorded in 
the Kensington list of lines for a Cams Majons, 
and further search for it in the best spectra available 
here has not revealed it. It occurs as a weak line in 
fi Tauri (B8), and in p Orionis (B8 Pec.), but that is 
the latest type in which 1 have been able to detect 
it There is no spectrum of the Bq type in the Cam¬ 
bridge or Kensington collections, but one would rather 
expect this type to show it as a very weak hoe. 
I have always associated these nitrogen lines with 
the B class of spectra, but never with any sub¬ 
division of the A class, and no spectrum has been 
found here containing the 3995 line winch has not 
the helium lines well-developed This latter character¬ 
istic is not generally associated with A stars, although 
a few of them (e.g. a Cygm) show one or two of the 
helium lines faintly. 

In the light of the table given in the " Harvard 
Annals, 1 ’ of “Lines m Classes B to B9A J1 in which 
the 3993 line is indicated as ‘not’ occurring in 65, 
B8, and Bq types (the type-stars for which are 
respectively <f> Velorum, y Gruis, and x Centaun), it 
seems curious that Mik 9 Payne describes it as having 
its maximum at B5, and as being last seen at Ao. 
It would be interesting to know m which particular 
spectra of B5 and Ao types respectively the 3995 
line fits her statement. Any worker amongst stellar 
spectra knows that those attributed to a particular 
type do not always show exactly identical spectra, 
but it seems almost incredible that two spectra could 
be allocated to the same sub-division of a group, one 
showing a certain line at its maximum for the range 
throughout which it occurs in the stellar sequence, 
and the other showing no trace of the line at all, 
without either of them being denoted as * peculiar.' 

Of the spectra available here, 3995 is certainly 
strongest m y Onorns, the Harvard type-star for B2. 

F. E, Baxandall., 

Solar Physics Observatory, 

Cambridge University, March 7.. 
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The “ Gas Laws ” in Surface Solutions. 

M. Ani>r£ Marcelin, in a recent paper (Annates de 
Physique , vol 4, p. 439, 1925) referred to in Nature 
of February 13, p. 247, states that the relation 
between the surface pressure F and area A is, with 
certain films, of the form of Boyle’s law, FA =zkT ; 
but he states that k is much smaller than the universal 
gas constant 

Both kinetic and thermodynamic theory predict that 
at extreme dilution of the films, when the molecules 
are so far apart that their size and mutual cohesion 
become negligible, the product FA should be equal 
to RT, R having the same value of 1*372 x io _M 
(in c g.s units per molecule) as m a gas or a perfect 
solution If k is much smaller for surface solutions 
than R, either there must be a great degree of associa¬ 
tion among the film molecules, or the thermodynamic 
theory is wrong M Marcehn's figures would require 
an association factor of about 18 for oleic acid on 
distilled water, and of about 60 for benzyl benzoate. 
He rejects this as improbable, but suggests an 
alternative explanation which seems quite impossible; 
he suggests that owing to movements of the film 
molecules perpendicular to the surface, a large propor¬ 
tion of them are so far out of the plane of the confining 
barrier that they do not exert pressure on it. But 
if they do not exert pressure on the barrier, they must 
be quite free to pass this burner , if this is so the 
number of molecules m the film will be unknown, 
and the expenmental method breaks down alto¬ 
gether 

We find, however, that in the region of pressures 
and areas covered by M Marcelin’s experiments, the 
relation between pressure and area is quite different 
from that reported by him Our own recently 
published work ( Proc Roy. Soc A, vol. 110, p. 423, 
1926) shows that at low pressures the product FA 
approaches the theoretical value of t 372 T (areas 
measured in sq AIJ. per molecule) At higher 
pressures the course of the F~A isothermals followed 
very closely the isothermals for carbon dioxide in the 
region of the cntical point, and indicated the presence 
m two dimensions of phenomena analogous to 
evaporation from a liquid film to a gaseous film* 
There was not, with any one of the compounds, 
which belonged to four different homologous senes, 
any evidence of considerable association of the mole¬ 
cules before condensation set in There was a general 
resemblance between the results on the different 
series, which indicated that the results are typical 
of all films. It was possible, however, that the two 
films on which M Marcelin worked were exceptions 
to what we thought was a general law. 

We have therefore examined the films of oleic acid 
on distilled water, and of benzyl benzoate. Benzyl 
benzoate gave such an unstable film that the surface 
pressures were evanescent and very small, vanishing 
almost entirely in about 4 minutes. We think the 
low pressures in this case are due simply to the mole¬ 
cules not remaining in the film. 

With oleic acid, we find the film to be ' expanded ' 
above about 0*2 dynes per cm., when it has an area of 
49 7 sq i . A.U. per molecule. There is a fairly abrupt 
transition from this state into one at which the 
pressure is constant at about 0*08 dynes per cm,, the 
4 vapour pressure' region. The substance thus 
behaves very much like the other fatty acids described 
in our recent paper. Recalculating the results given 
by M. Marcelin to sq. A.U. per molecule as unit of area, 
there is little correspondence ; the angle between the 
vapour pressure region in the F-A curves, and the 
much steeper ' expanded' curve is obliterated in M, 
Marcehn's results. 
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In the following table the results are compared: 


Surfaoe Pressure 

Areas per Molecule (sq A U ). 

(dynes per am,). 

Marceliu 

Adam and Jessop 

o *5 

45 

49-5 

0*2 

112 

49 7 

°-I 

about 230 

51*4 

0*08 

about 300 

55 to 660, and 
probably upwards 


The discrepancy is difficult to explain. We feel 
confident of our results, as the oleic acid was a 
particularly pure specimen given us by Prof Lap- 
worth, and the experimental results correspond so 
well with those of the other acids in our paper , 
moreover, our results are m accordance with a reason¬ 
able theory, which has been recently shown by 
Schofield and Rideal to include the slightly soluble 
fatty acids of the saturated senes. It is exceedingly 
difficult to obtain oleic acid absolutely pure , we do 
not claim that our specimen was perfectly pure, as it 
probably contained a little palmitic acid. But it may 
be that M. Marcello's oleic acid contained some im¬ 
purity which would obscure the true course of the 
F-A curve just in this region If this is so, it is a pure 
accident that he found the relation FA - constant. 

We would also criticise M Marcclm's experimental 
method, for lus methods of cleaning the surface and 
handling the films do not seem adequate for quantita¬ 
tive work, with the very sensitive pressure-recording 
instrument which he describes In the sensitive 
apparatus, he describes the float, which bounds one 
end of the film, as separated from the fixed side 
boundaries by channels about i mm wide. In our 
experience even much smaller leaks would be fatal to 
accuracy, and we close this gap completely, with 
flexible metal ribbon Leaks and accidental con¬ 
tamination are serious sources of error in this work, 
and too great care cannot be taken to discover and 
avoid these complications. N. K. Adam 

G. Jessop. 

The University, Sheffield, 

March 6 


Origin of the Fresh-water Fishes of New Zealand. 

In the Journal of the Lmnean Society , Zoology, 47, 
No. 313, pp 99-140, 1925, Oliver has outlined what 
is virtually a new theory to account for the distribu¬ 
tion of South Pacific plants and animals. It is of 
interest to note that the fresh-water fishes of New 
Zealand, not included in the above paper, appear all 
to conform with the suggestions : (1) Their present 
habits and nature are such that they may easily have 
crossed small areas of ocean and independent species 
originated in the separate land masses ; or (2) marine 
species of a restricted habitat have taken to a life in 
fresh *water, changing in form to meet the new con¬ 
ditions. Almost simultaneously Oliver (p. 109) and 
Skottsberg ( Bishop Museum Bull. 16, p. 22, 1925) 
have independently suggested the modification of 
species ana increase in number of forms after arriving 
at a new region 

Before the introduction of salmon and trout, New 
Zealand nvers swarmed with species of Galaxias, 
Anpfuilla, and other comparatively small fishes, of 
Which the following is a complete list: Geotria sacci - 
fora Regan, Geotria australis Gray, Anguilla auck - 
Imdii Richardson, Anguilla australis Richardson, 
Anguilla schmidtii Phillipps, AnguiUa wattei Phillipps, 
Ckeimarrichthys forsten Haast, Gobiomorphus gobioiaes 
<Cuv. and Val.), Rhombosolea retiaria Hutton, Galaxias 
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attenuatus (Jenyns), Galaxias fasciatus Gray, Galaxias 
brevipinnts Gtinther, Galaxias huttoni Regan, Galaxias 
kokopu Clarke, Galaxias lynx Hutton, Galaxias post - 
vectis Clarke, Galaxias aleptdotus (Block and Schn), 
Galaxias burrowsius Phillipps, Neochanna apoda Gun¬ 
ther, Prototroctes oxyrhynenus Gunther, and Retropmna 
retropmna (Richardson) 

Oliver suggests that among fish the Galaxiidae and 
Geotridae with headquarters in New Zealand owe 
their development and distribution to the New 
Zealand continent, which in former times stretched 
towards Antarctica While it is by no means a proved 
fact that the headquarters of these families were in 
New Zealand in the Cretaceous period, present con¬ 
ditions would appear to indicate that such may have 
been the case Much further investigation of th^ 
Geotridae is required, but in the meantime it seems 
advisable, from facts I have gathered in regard to 
growth changes m the life-history, to admit only 
two species in New Zealand. These species, australis 
and saccifora , are also known from Australia and 
Chile ; but, as the Geotridae in our nvers are essentially 
sea-going forms, they may be discarded, together with 
the Anguilhdae, as offering evidence either in favour 
of or against former land connexions. 

The Galaxiidae as a family are worthy of mention 
in that m New Zealand the highest development and 
the lowest degeneration of the family have taken place. 
Eleven members of the family are known m New 
Zealand fresh waters, the young of Galaxias attenu¬ 
atus running from the estuaries of rivers in the spring 
months and forming the chief constituent of the 
southern white-bait. Though this species is found 
both in Australia and South America, it appears to 
be not nearly so prolific m those countries Thus, 
it. is quite possible that, m the Cretaceous period, 
when the New Zealand area was much greater, the 
Galaxiidae, which had originated here, then spread 
to adjoining land masses The degenerate members 
of the family are Galaxias burrowsius and Neochanna 
apoda, the former having almost lost the use of the 
ventral fin, while in the latter it has quite disappeared. 
These fish both hibernate during dry weather and 
are peculiar to New Zealand 

Gobiomorphus, represented by one species common 
in all New Zealand fresh waters, has numerous allies 
among the small Gobndae m rock pools on the sea- 
coast. It is almost certainly a descendant of a 
coastal goby which has taken to a life m fresh water. 
Turning to Cheirmarrichthys, we note a relative in 
Parapercis cohas, the common blue cod of New 
Zealand ; so we may conclude that this species also 
has arisen independently m the New Zealand area 
Rhombosolea retiaria , the river flounder, is common in 
estuaries of large rivers, and on one occasion I have 
examined an example taken by a trawler in Hawke 
Bay, New Zealand. There are three common marine 
species of Rhombosolea around our coasts 

Two species remain to be noted These are 
Prototroctes oxyrhynchus (the New Zealand grayling) 
and Retropmna retropmna (the New Zealand smelt), 
each of which is allied to the Salmon id® of the 
northern hemisphere, being the only fishes indigenous 
to New Zealand having an adipose dorsal fin. It is 
not necessary to erect a continent to explain either 
of these species ; but, as a species of Prototroctes 
and a species of Retropmna are known m Australian 
fresh water and not in the sea, it is important that 
the representatives of Prototroctes and Retropmna in 
New Zealand rivers enter brackish water, as noted by 
me in the New Zealand Journal of Science and Tech¬ 
nology (vol 6, pp 115 and 166, 1923).- It has never 
been proved that either of these species has entered 
the sea. Possibly both Prototroctes and Retropinna 
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originated in the New Zealand area and spread from 
here to outlying lands. Both species appear to spawn 
in brackish water, and it is quite possible that the 
young were formerly capable of crossing short oceanic 
areas W. J Philupps 

Dominion Museum, 

Wellington, New Zealand 


The Nomenclature of the Banded Constituents 
of Coal. 

In view of the wide acceptance in Great Britain 
of the terms vitrain, clarain, durain, and fuSain 
devised by Dr. Stopes to describe the banded con¬ 
stituents of British bituminous coal, and the intro¬ 
duction of the further terms anthraxylon and attritus 
by Dr R Thiessen, it may be of interest to define 
the relation between them At a recent symposium 
of the Coal Research Club, at which both Dr Stopes 
and Dr Tlnessen were present, it appeared to be 
agreed that the two systems have entirely different 
bases and that each has its validity and use It was 
the important service of Dr Stopes (Proc Boy Sue,, 
1919) to replace the vague terms bright and dull coal 
by others capable of exact definition The basis of 
her system is a lithological one There are two kinds 
of bright coal V(train is not in itself banded, and 
has a glassy lustre and conchoidal fracture Clarain 
is inherently banded or striated, and consequently 
scatters light, and has a silky lustre, and does not 
break with a conchoidal fracture These purely 
lithological characters are sufficient to define the 
terms, without resort to the microscope, a feature 
essential for practical purposes to retain. Dr Stopes 
correlated them with the microscopic and chemical 
characters, but these are under further investigation 

Clarain, whether derived from a single plant frag¬ 
ment or from general debris, always shows marked 
structure in thin sections In vitrain the structure, 
even if not entirely absent, is relatively obscured or 
obliterated, so that it produces no stnation or scatter¬ 
ing of light at the surface Dr. Thiessen's terms, on 
the other hand, have a botanical, not a lithological 
basis It is the contention, first advanced by White 
and Thiessen 111 1913, that the bright lamina* of coal 
(which from their description must have been vitrain) 
are always derived from parts of stems and roots 
This material Tlnessen calls anthraxylon The term 
suggests ‘ coal derived from wood ' 

Dr Thiessen perhaps underestimated the contribu¬ 
tion of cortical tissues to coal Miss M Evans, at the 
University of Sheffield, has found much vitrain to 
consist of periderm, and I have under investigation a 
thick band of clarain consisting wholly of the periderm 
of a Sigillana or Lepidodendron Nevertheless, it is 
clear that Dr. Thiessen includes in anthraxylon all the 
associated tissues of stems and roots His generalisa¬ 
tion may be expressed m the statement ‘ all vitrain 
is anthraxylon * The converse is not true * all 
anthraxylon is not vitrain , it may be clarain or even 
fusain, which Dr Thiessen describes as ' carbonised 
anthraxylon ' Nothing could better illustrate the 
difference between the two systems of nomenclature. 

In striking contrast to anthraxylon is the general 
plant debris, called by I)r Thiessen attritus The 
essential point is that whereas anthraxylon is of 
homogeneous botanical origin m stems and roots, 
attritus is of heterogeneous origin in plant debris of 
all kinds It is a sort of concrete m which larger 
fragments (anthraxylon, spore-exmes, cuticles, etc.) 
are embedded m a cement of finely comminuted 
debris If the brighter components preponderate, it 
will be claram; if the duller ones, it will be durain. 
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The relation between the two systems may be tabu¬ 
lated as follows : 


A. Anthraxylon 
(of homogeneous 
botanical origin 
from stems or 
roots). 


f A, Structure ab- 
I seat, obscured 
] or faint 


Lustre glassy, 
fracture con* 
choldal or setni- 
conchoidal, not 
laminated, 


Vmuw 


I A, Structure well 
t preserved 


B Attritus (of | B, Much anthrax- 
heterogeneous bo- I yion present 
tanical origin, 

general plant | B t Little anthrax- 
debris) \ ylon present 


'dLu, friable 
! A *i 11 

Lustre silky, 
minutely lamin¬ 
ated 

Lustre silky, min¬ 
utely laminated. 


Fusain 
1 Clarain. 


CLARArN, 


Dull, compact 


Durain 


Should it prove that there is a vitram not denved 
immediately from portions of stems or roots, this will 
simply mean that there is a kind of vitrain not con¬ 
templated by Dr Thiessen The two kinds of clarain 
could be distinguished as anthraxylous and attntal 
clarain respectively Dr Tlnessen uses the adjective 
‘ attritions,’ but I do not think it happily formed, 
and consider * attntal, ’ on the model of detntal, to 
be better * Clarence A Seyler 

Nelson Terrace, Swansea, 


The Action of Strychnine on the Cerebellar 
Cortex. 

That strychnine has a stimulating action on the 
cerebellar cortex was shown by me a few years ago— 
( Science , 51, 413, 1920) On the application of strych¬ 
nine to the surface of the lohulus amiformis or 
cerebellar hemisphere the motor manifestations 
consist in increased tonus, together with clonus, 
affecting particularly the ipsilateral hindleg, though 
affecting also, to some extent, the forelegs and the 
contralateral hindleg My positive results obtained 
with strychnine in the cat agree with those of Shima- 
zono (Arch, f mik Anat, 80, 397, 1912), who 
observed an ipsilateral increase of tonus after applying 
strychnine to the cerebellar cortex in the pigeon 

It becomes a matter of interest to determine the 
action of strychnine when applied to the surface of 
the lobus anterior, from which, as Sherrington showed, 
faradisation yields inhibition of decerebrate rigidity, 
I have observed that the application of strychnine 
to this surface results at times in remarkable pheno¬ 
mena in one instance, the animal (cat) having been 
decerebrated under ether with the Sherrington 
decerebrator, 1 per cent strychnine was applied to 
the surface of the lobus anterior . This quickly 
resulted in two motor pictures, winch alternated 
regularly . (1) Head and neck dorsiflexed, movements 
of progression in shoulders, the forelegs being stiffly 
extended, movements of progression 111 hindlegs , 
(2) head, neck, and body flexed ventrally, the hindlegs 
in violent extension and the forelegs in extension 
of somewhat less degree. At other times the action 
of the strychmue on the lobus anterior js manifested 
simply by a heightened intensity of the decerebrate 
tonus. 

A question which obviously demands an answer 
is whether the application of strychnine to the lobus 
anterior changes m any way the inhibition of decere¬ 
brate rigidity ehcitable by faradisation of this surface. 
Bremer (Arch, wt. de PhysioL , 23, 131, 1925) has 
already shown that the intravenous injection of 
strychnine does not modify the inhibitory response. 

In my experiments the cat was decerebrated under 
ether with the decerebrator, and faradisation with 
bipolar electrodes was applied to the lobus anterior , 
There resulted the typical inhibition of the tonus in 
the forelegs , 1 per cent, strychnine nitrate was th<m 
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applied; this resulted in some increase in the tonus 
of the forelegs. On repeating the faradisation, 
inhibition of the tonus was again evoked, the effect 
being, however, slightly less pronounced than before 
the application of the strychnine ; then followed an 
augmented tonus (rebound), which was greater than 
before the application of the strychnine These 
observations were repeated a number of times after 
several applications of strychnine and always with 
the same result. 

Clearly we must conclude that strychnine applied 
to the cortex of the lobus anterior does not reverse, 
though it reduces slightly, the inhibitory response 
which can be elicited therefrom , the subsequent 
rebound is somewhat enhanced, a modification of 
the same kind as that noted by Bremer after intra¬ 
venous injection of strychnine. The question as to 
why strychnine, though apparently exciting the 
cortex of the lobu i anterior, should evoke an augmented 
instead of a diminished tonus, as does faradisation, 
remains for the present undecided. 

Frederick R. Miller. 

Medical School, 

University of Western Ontario, 

London, Canada, February 20 


The Relationship between Viscosity of the 
Blood and Shock, 

In a senes of experiments in which solutions of 
peptone or histamine were injected intravenously 
into rabbits I have observed that, accompanying the 
fall in blood-pressure and other anaphylactoid pheno¬ 
mena, there is a marked reduction in the viscosity of 
the blood 1 consider that this lessened viscosity is 
the primary cause of the fall in blood-pressure and 
the accompanying symptoms of shock That a fall 
in blood-pressure can be produced by a reduction in 
the viscosity of the blood was proved by Bayliss 
(Proc Rov Soc , 89, }8o, 1Q17), who proved that on 
bleeding an animal and afterwards injecting a corre¬ 
sponding amount of saline, both blood-pressure and 
viscosity show parallel reductions 

In my experiments, rabbits were anaesthetised with 
ether and urethane Blood-pressure was recorded 
from the carotid artery and samples of blood were 
drawn from the femoral artery before injection of the 
peptone or histamine, and at intervals following the 
injection The viscosity of these samples was deter¬ 
mined by a viscosimeter of the Oswald type, the 
temperature being kept constant during the observa¬ 
tions. The peptone or histamine, dissolved m 
physiological saline, was injected into the external 
jugular vein 

Following the injections, an immediate fall in 
blood-pressure was observed and the animal showed 
symptoms of shock. Examination of the blood 
showed that the viscosity was diminished. As a 
control, the experiments were repeated, with the 
difference that the peptone or histamine was dissolved 
in saline gum acacia solution of the same viscosity as 
blood ; while the decrease in viscosity following these 
injections was not quite bo great as 111 the former 
experiments, it was nevertheless very marked 

It seems plausible, then, to conclude that the fall in 
viscosity is produced by the peptone or histamine 
ptf se and not by the small amount of solvent in which 
ft is dissolved. In conclusion, I wish to express the 
view that the anaphylactoid phenomena observed 
following the injection of peptone or histamine owe 
their origin primarily to the lessened viscosity of the 
Blood and the resultant diminution in blood-pressure 
which are induced by the injections of these sub¬ 
stances. 
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Viscosity determinations of the blood of sensitised 
guinea-pigs before and after injections of the pro¬ 
vocative dose are now bemg earned out The results 
indicate a definite decrease in viscosity following the 
injections. Russell A. Waud 

Department of Physiology, 

University of Western Ontano, 

London, Canada, February 25 


Domestic Heating. 

In her letter in Nature of March 6, p 343, Dr. 
Stopes affords no evidence that the beneficial effedts 
which she says she derived from the glowing coal 
lire were due to coal She might have got equally 
good effects from a glowing coke fire, gas fire, or 
electric heater. She compares the effect of lying 
naked in front, of a glowing coal fire with stripping 
in a warm room. Advantage lies in the use of a 
visible source of radiation 

This winter’s experience has shown us that the 
close-up use of electric lamps m the Zoo has made a 
great difference to the marmosets, iguanas, etc. 
Dark heat does not suffice to keep such animals 
alive We, and they, need visible rays which pene¬ 
trate to, and are absorbed in, the blood beneath 
the epidermis, the red rays penetrating still deeper, 
and ultra-violet ravs, which are absorbed in the 
epidermis, the energy of all these rays bemg con¬ 
verted m living cells Dark heat is absorbed by 
the water in the surface layer of the body—quite 
another thihg While there is no evidence of any 
mysterious health-giving property m a coal fire, 
such as Dr, Stopes imagines, by polluting the atmo¬ 
sphere it causes great economic loss, and by screening 
off sunshine lessens health and happiness We 
should therefore take to smokeless fuels, keeping 
to visible sources of radiation winch are not onlv 
healthy but also adaptable to our changeable 
climate. 

Leonard Hjli 

Osborne House. Lough ton, 

March 12 

Chemical Society Publications Fund. 

Ii is a welcome sign that research work 111 chemistry 
emanating from our universities continues steadily to 
increase Pessimists told us that the increase which 
followed the War was due to abnormal conditions and 
that the apex of the curve would soon be reached 
Fortunately for our chemical well-being, this is not 
the case and the curve continues to me Unfortu¬ 
nately, the costs of printing do not diminish and the 
financial burden on publishing societies continues to 
grow 

In order to ease the burden, the Chemical Society 
lias raised a Publications Fund which, through the 
generosity of fellows of the Society and chemical 
manufacturers, now approaches 5000/ , but the in¬ 
come from this is still too small to be really effective. 

The Society acts as a publishing body for the 
universities, and does so freely m the interests of 
chemical science Nevertheless, it is gratifying to 
record that one university, namely, that of Birming¬ 
ham, by subscribing loof from its research fund to 
the Publications Fund, has recognised the work the 
Society is doing for it and for academic institutions 
in general Venienti occurnte morbo 

Jocelyn Thorpe. 

(Treasurer.) 

Chemical Society, 

Burlington House, London, W.i, 

March 13. 
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The Modern Boiler-House. 

By Eng;-Capt. Edgar C. Smith, O.B.E., R.N. 


F EW departments of engineering practice have 
seen more radical changes than that of steam 
raising. Stokeholds of ships and power stations have 
been transformed. Where dirt, confusion, and ineffi¬ 
ciency often reigned there is now order and method, 
and brawn and muscle have made room for skill and 
trained intelligence. Science has come into its own, 
and the modern boiler-room reflects the progress of the 
time Installed in well-lighted and spacious buildings, 
the boilers and all their accessories are the objects of 
the care of the engineer-m-charge as much as the 
main machinery itself Water-tube boilers, super¬ 
heaters, economisers, air heaters, mechanical stokers, 
pulverised fuel systems, forced and induced draught 
fans of many types have taken the place of tank 
boilers fired by hand, while new forms of gauges and 
indicators keep continuous records of the fuel consumed, 
the analyses of the gases, the temperatures of gases, 
steam, and water, and, m some instances, steam-flow 
meters are fitted which make the approximate test of 
a boiler a comparatively simple matter. 

The most advanced boiler practice is to be found in 
the electric power stations Of such stations there are 
in Great Britain nearly six hundred concerned with 
the public supply of electric current, but the majority 
of them are small. Those at Barking, Manchester, 
Birmingham, Glasgow, Newcastle, and a few others are 
of considerable size; but it is in the United States we see 
the rise of the so-called super-power station—a super¬ 
power station being essentially a very large plant 
comprising a part of a regional system wherein the 
more efficient plants are linked up Electricity is used 
in America to a far greater extent than in the old 
world, and as much current is generated m the United 
States as in all the countries of Europe combined. 
Some striking figures and diagrams regarding the 
electrical industry is given in the January issue of 
the Electrical World , where it is stated that the power 
distnbuted in the United States last year amounted 
to 54,413,000,000 kilowatt hours, the corresponding 
figure for Great Britain being 6,681,000,000 kilowatt 
hours. Other interesting details regarding the super¬ 
power stations werfe also recently given by Mr. W. II. 
Patchell in his honorary members’ lecture to the 
Junior Institution of Engineers. Mr Patchell has 
himself been connected with power station work for 
the last forty years, and he was the pioneer of the very 
large boiler. 

Modem power station boilers are invariably of the 
water-tube type, among the most popular being the 
Babcock and Wilcox and the Stirling. Pressures in 
such boilers have gradually advanced until to-day 
300 lb and 400 lb. per square inch is common, while 
there are stations using steam at 500 lb., 600 lb., 800 lb,, 
and even 1200 lb. pressure. Boilers are also made in 
very large units. Copper, brass, wrought iron and steel 
have all been used for boiler tubes, which formerly were 
made from sheets rolled and welded; but thanks to the 
invention of the German metallurgist, Mannesmann, 
boiler tubes now are of solid drawn steel, and with such 
tubes failures are infrequent. 
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The stoking of the boilers is done by one of two 
types of mechanical stokers known as chain-grate 
stokers and under-feed stokers, or the coal is pulverised 
and blown into the furnace by jets of air. In chain- 
grate stokers the coal is fed from a hopper on to an 
endless chain of short fire-bars linked together, the 
grate travelling slowly into the furnace at about 2 to 
6 inches per minute. With such stokers, firebrick 
arches are employed to reflect the heat from the fire 
and assist the combustion of the gases. The ash falls 
off the chain grate at the back of the furnace and is 
conveyed away by various means. The 3ize of a large 
chain grate may exceed 20 feet square. In an under¬ 
feed stoker the coal is fed into the furnace by retorts 
and is thrust up under the already burning coal, the fuel 
being agitated by reciprocating fire-bars. Thick fires 
are the practice with under-feed stokers. Many types 
of mechanical stokers are m the market, and the choice 
is determined largely by the class of coal to be burned, 

The most interesting development m boiler firing is 
the comparatively new system of using coal dust. In 
this case the coal is crushed, then passed through a 
magnetic separator to remove pieces of stray iron, and, 
after being dried in steam or hot-gas driers, is pulver¬ 
ised in mills to such a fineness that most of it will 
pass through a sieve with a mesh of o( an inch. 
From the mill it is conveyed to bunkers, from which it 
is delivered to the burners. In a plant using pulver¬ 
ised fuel the lower drum of the boiler may be some 
20 feet or more above the ground floor, the walled-in 
space beneath the boiler constituting the furnace or 
combustion chamber. So large are some of these 
combustion chambers that it would be possible to 
place a two-storeyed double-fronted villa in one of them. 
The coal dust is injected into the chamber through 
nozzles pointing downwards from a position correspond¬ 
ing to the cornice of a ceiling. The very high tempera¬ 
tures reached have called for improvements in refractory 
materials for the walls of the combustion chambers, 
but a promising experiment has been made by forming 
the walls of water-tubes with longitudinal fins welded 
on them With pulverised fuel the ash falls as minute 
drops of liquid slag. A screen of water-pipes placed 
about a foot apart across the bottom of the combustion 
chamber cools these drops, and the ash reaches the 
floor as fine dust, which is easily dealt with. 

An integral part of every modem boiler is the super¬ 
heater through which the steam passes on its way to 
the engine. Super-heating is now in use in ships and 
locomotives as well as in power stations, and there is a 
rough rule that io° F. super-heat leads to an economy 
of 1 per cent, in the fuel. 

After the gases have passed among the boiler and 
super-heater tubes they are still at a moderately high 
temperature, and are therefore caused to flow through 
an economiser for heating the feed water and through a 
pre-heater for heating the air for the furnaces. Finally, 
at the top of the boiler-house, they are drawn into the 
induced draught fan and ejected into the chimney- 
stack, 

A modem boiler-house is a steel-framed structure of 
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three or four storeys, perhaps 100 feet in height. 
Platforms at intervals support the various sections of 
the plant, and gratings and ladders give access to the 
stop-valves, gauges, burners, and other fittings. Roomy 
and well lighted inside, the buildings are designed by 
architects especially qualified in such work, and the 
exteriors are both pleasing and appropriate. 

Super-power stations each designed for an ultimate 
capacity of over 300,000 kilowatts, have already been 
erected at St. Louis, Chicago, Pittsburg, New York, 
Brooklyn, Detroit, Boston, Cincinatti, and one or two 
other places, and a few particulars of some of their 
boiler plants may be of interest. 

What will probably be the largest station is the 
Crawford Avenue station of the Commonwealth 
Edison Co., Chicago, and it was for this station Messrs. 
C. A. Parsons and Co. constructed the fine 50,000 kilo¬ 
watt turbo-generator, the model of which was shown at 
the British Empire Exhibition at Wembley, from whence 
it was removed to the Science Museum, South Kensing¬ 
ton. A full description of this set is in Engineering 
for March 5. The ultimate capacity of Crawford 
Avenue will probably reach 800,000 kilowatts. Very 
large Babcock and Wilcox boilers are installed, the 
tubes being 15 feet long, while the steam drums are 
4 feet in diameter and 32 feet long. The drums are of 
steel plates ij inch thick, and the riveting is of an 
exceptional character. Forced draught chain grates 
are used, the grates being 24 feet wide and 2o\ feet 
long. Steam is generated at 600 lb. pressure and 
delivered to the turbines at 550 lb. pressure at a tem¬ 
perature of 725 0 . About 190 tons of steam per hour 
is required for the single 50,000 kilowatt Parsons set 
The boiler-house also contains a reheat boiler through 
which the steam is caused to pass on its way from the 
H.P. turbine to the I.P. turbine. The steam leaves the 
H.P. turbine at 100 lb. pressure and at a temperature 
of 425 0 F., and enters the I.P. turbine at about the 
same pressure but with its temperature increased to 
700° F. Economisers are used, but the feed water, 
before entering the economiser, has already passed 
through five steam heaters, with the result that it 
enters the economiser at 315 0 F. and leaves at 380° F. 
At Crawford Avenlie full advantage is made of the 
modern system of 1 bleeding ’ the turbine. 

Another large plant is that of the Detroit Edison Co., 
which supplies electricity over a very large area and 
sells it to the farmer 50 miles away at the same price 
as to‘the town dweller. The company has stations at 
Delray, Connor’s Creek, and Marysville, and a new 
station has recently been erected at Trenton Channel. 


The Stirling boilers here work at 410 lb. pressure and 
the steam is super-heated to 700° F Pulverised fuel is 
used entirely. A section of the boiler-house shows the 
ash-shoot at the ground level, the boiler floor 45 feet 
above this, and the roof 130 feet from the ground. 
Standing in the huge combustion chambers, the ash- 
shoots are at one’s feet while the boiler tubes are some 
50 feet overhead. The volume of such a combustion 
chamber 15 about 25,000 cubic feet, and one boiler will 
supply sufficient steam for a 25,000 kilowatt machine. 
At present there are three 50,000 kilowatt turbo¬ 
generators installed. Electricity is generated at 12,000 
volts and distributed by overhead mains at 120,000 volts. 

With the reputation of having established a record* 
in economy, the Philo Station at Zanesville, Ohio, is a 
station possessing many remarkable features. It forms 
one of the plants of the American Gas and Electric Co , 
and was designed " to produce a marketable commodity 
at the lowest possible price ” The thermal efficiency of 
the plant worked out at 23 81 per cent. The boiler 
pressure is 650 lb. and the steam temperature 750° F. 
In addition to the main boilers there are super-heaters, 
economisers, air heaters, forced and induced draught 
fans, and a reheat boiler as at Crawford Avenue This 
station is unique m that it is able to draw its circulating 
water for the condensers from a reservoir at a higher 
level than the machinery, and for ten months in the 
year, therefore, no circulating pumps are required. 
Philo is but a link in a great system supplying electricity 
to parts of Ohio, Indiana, Pennsylvania, and West 
Virginia. 

All records of boiler pressures in actual use are 
surpassed by the 1200 lb. pressure generated in the 
remarkable Babcock and Wilcox boilers at Calumet 
and at the Edgar station, Boston. At Boston three 
large boilers provide the main steam supply at 350 lb. 
pressure, but there is a separate boiler working at 1200 lb. 
pressure. This very high pressure steam is first used 
in a 2500 kilowatt turbo-generator, from which it 
exhausts to a reheater and then finds its way into the 
350 lb. mam of the station The steam drum of the 
1200 lb. boiler is an exceptionally fine piece of work It 
was made from a steel ingot weighing about 100 tons. 
The ingot was f upset ’ until about 8 feet in diameter, a 
core of 23 inches was then removed from it, and by 
subsequent operations the ingot was drawn out into a 
drum 34 feet long and 4 feet in diameter, the walls of 
which were 4 inches thick. Such work is within the 
capacity of only a few firms, but it well illustrates the 
demands made on the manufacturer by the designer 
of modem boilers. 


Trends in American Geology. 


I N an address delivered to Section E (Geology and 
Geography) at the recent meeting of the American 
Association for the Advancement of Science, Dr. W. C. 
Mendenhall dealt with “ Some Recent Trends in 
American Geology,” indicating the lines along which, 
according to his view of the matter, effective progress 
in the science of geology is being made. Modem 
science, said Dr, Mendenhall in his opening remarks, 
is too broad and too complex to be comprehended by 
any individual, and any one of the sciences is beyond 
the grasp of one man. “ Progress is made by the 
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specialist or group of specialists who devote themselves 
to a limited field. Presently there comes out of their 
endeavours a generalisation which can be used by other 
groups. Thus the advances in different fields are 
linked together and a united front is maintained.” 

Study of Sediments. 

A promising development of the last few years is the 
revival of interest in the petrology of'sediments and 
the otganised attack that is being made on the problems 
connected therewith. The United States National 
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Research Council has appointed a Committee on 
Sedimentation under the chairmanship of Drs. Vaughan 
and Twenhofel Under the guidance of this com¬ 
mittee it is proposed to issue a treatise on sedimentation 
for the purpose of directing attention to the research 
problems involved Laboratories for the study of 
sediments are being installed in various institutions, 
and new courses are being organised in several of the 
universities Already, scientific papers are being 
published on this subject, and petrographers are 
ceasing to find their sole interest in igneous problems 
It is expected that the influx of new data arising from 
these investigations will have much influence on the 
study of paltcogeography by throwing new light on the 
climatic and other conditions under which sedimentary 
rocks have been formed 

Glacial History. 

Two conspicuous tendencies are displayed in this 
branch of study , one towards the establishment of 
a more definite chronology m glacial events, the other 
towards linking up these glacial events more closely 
with pre-glacial history In this connexion perhaps 
the most striking and host-known quantitative attack 
is that of Or Antovs, who, with the assistance of the 
Canadian Survey, Harvard University, and the Carnegie 
Institution of Washington, is applying the methods of 
Baron de Geer to North American problems 

Stratigraphy and Paleontology 

In these departments there has been a large increase 
in the amount of available data, which has been 
collected by more refined and exact methods, and 
on that account has made possible more definite 
correlations and more exact interpretations of the 
physical environment in which strata have been formed. 
In the light of this newer data, old problems like that 
of the Laramie problem arc vanishing, and strata, the 
ages of which have long been considered doubtful, 
are taking their places in the normal sequence Ulrich 
has recognised in America two large and extensively 
developed assemblages of Lower Palaeozoic rocks 
which he thinks deserve to rank as systems, although 
they are but meagrely represented in the classical 
localities of north-western Europe. Much progress is 
bein^ made in the study of the smaller fossils, especially 
m oilfield stratigraphy, and the research now being 
carried on m this connexion is expected to lead to 
interesting results and useful developments m the near 
future 

Petroleum Geology. 

The last decade has witnessed a large absorption of 
geological talent by various oil interests, consequent 
upon recognition by the latter of the fact that the 
science of geology is an essential weapon in the attack 
on problems of oilfield exploration and development. 
This has led to a rapid development of the more 
obviously favourable areas. The exploration of less 
favourable areas requires more refined methods, in 
the application of which the more alert organisations are 
engaging physicists, chemists, palaeontologists, and 
more geologists in order to cope with the difficulties 
involved in the maintenance of supplies of oil. 

The solution of the problem of the distribution of 
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petroleum in the earth is one involving many hindrances 
and difficulties. In spite of the excellent forum offered 
by the American Association of Petroleum Geologists and 
its journal, there is not complete freedom in the inter¬ 
change of ideas, owing to the fact that some companies 
hesitate to give the world the full benefit of results 
which they have been able to obtain only at much 
expense There is, moreover, the further difficulty 
that any particular company or group is often hindered 
by commercial considerations from taking a large view 
of the research aspects of the problems it has to deal 
with. It is hoped, however, that oil companies will 
soon rome to realise more fully how much might be 
done for the advancement of knowledge by exploiting 
more fully the opportunities that already exist Leaders 
among petroleum geologists are fully aware of these 
opportunities, and their co-operation, on one hand 
with the oil-company executives, and on the other 
with various non-commercial scientific organisations, 
is expected to have fruitful results. The American 
Petroleum Institute recently announced that John D. 
Rockefeller had provided a fund for petroleum research. 
It seems likely, therefore, that the next decade will 
see large advances in knowledge concerning the origin 
of petroleum and the extent of the United States 
petroleum resources 

Origin of C'oai. 

The results of a combined attack by geological, 
chemical, and physical methods upon‘the problems 
of the origin and classification of coal has tended m 
recent years to confirm the old belief that coals of 
different kinds have a common origin, and that they 
represent different stages in the metamorphism of 
peat, material differences among coals being due to 
differences in the nature and relative amounts of the 
various original plant-debns constituents A notable 
outcome of these researches into progressive carbonisa¬ 
tion has been its use by Dr I) White as an indicator 
of the extent to which the beginnings of metamorphism 
in rocks has gone, and the practical application of this 
indicator in determining areas in which the survival 
of liquid and gaseous hydrocarbons may be expected. 
Research is now being undertaken to ascertain whether 
a study of carbonaceous sediments other than coal can 
he turned to similar account, so that in the absence of 
coals it may still be possible to predict whether any 
petroleum that formerly may have been present in a 
region has survived. 

Seismology. 

In this field of work, a co-ordinated effort is being 
made by the Seismological Society, the Carnegie 
Institution of Washington, the Research Council, the 
Coast Survey, the Geological Survey, and many univer¬ 
sities and individuals, to collect facts from which it may 
be possible to define seismic and non-seismic areas, 
and to classify the former according to their degree of 
seismicity The aim of this work is to ascertain how 
far it may be possible to predict the immanence and 
locus of earthquake shocks, so as to be prepared in 
some measure for their occurrence. This work will 
derive stimulus and support from business interests. 
Already it is a broad business problem, the approach 
being mainly from the point of view of insurance. 
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Ore Deposits. 

For a generation or so, according to Dr. Mendenhall, 
this branch of geology has brought forth no such 
universally accepted generalisation as appeared in the 
preceding period, A large amount of data has been 
accumulated, however, and the possibility of inter¬ 
preting these data by scientific principles has been 
actively tested for the purpose of solving the im¬ 
portant economic problems of ore-finding and mine 
development. A growing consciousness of the pro¬ 
spective shortage in supply of the precious metals, as 
well as some of the base metals, has led to attempts to 
survey broadly the whole field of mineral supplies, to 
see whether, from the detailed studies that have been 
made already, any general laws can be deduced that 
will prove helpful as a guide to means of increased 
production In this connexion there has been in 
recent years a growing appreciation of the inter¬ 
national aspect of the problem of mineral supplies. 

As l)r Mendenhall fully realises, however, this, and 
other of the topics he deals with, relate to applied 
rather than to pure geology , and, unless one is satisfied 
that geology is a perfected science, it seems needful 
that the fundamental principles of the science should 
receive attention; for science has to he established 
before it can be applied. Is sufficient being done lor 
the principles of geology by the present generation, 
and is adequate progress being made towards the unity 
and ro-ordination of the various specialised branches 
of geology ? Dr. Mendenhall assures us that the 
trends in American geology show that sound and 


substantial progress, impressive in the aggregate, is 
being made. His rather optimistic view of this matter 
is defined in his opening remarks, as already mentioned, 
to the effect that progress m the science as a whole is 
made by the maintenance of a united front by bands of 
specialists, each ploughing its rather lonely furrow. 
We may, however, reasonably doubt whether bands 
of specialists arc capable of moving forward on a 
united front without some generalship in the way of 
fundamental scientific principles to guide them. 

Looking at the subject from a less appreciative 
point of view, and presumably more as a student of 
principles than of details, President Lowell of Harvard 
said not long ago that for many years geology had" 
taken no forward step In his address last year as 
president of the Institution of Mining and Metallurgy, 
Sir Thomas Holland voiced a similar view. These 
differences of opinion as to whether geology is making 
progress clearly depend upon the viewpoint we take. 
Looking at the matter from a specialists point of 
view, Dr Mendenhall is no doubt right in claiming 
that there has been movement Viewing it more 
generally, President Lowell is no doubt equally right 
in claiming that such movement as has taken place 
does not constitute progress Anyhow', it seems 
desirable enough that geologists should keep well in 
mind the need that exists for the cultivation of 
scientific principles as well as specialist)e details, for 
only hy so doing will it ever become possible either to 
raise the status of geology as a science, or to cope 
with the many difficult problems, both scientific and 
economic, that await solution. T C, 


British Association at Oxford. 

PRELIMINARY PROGRAMME 


r T"TIE preliminary programme of the British Associa- 
a tion meeting m Oxford on August 4-11 has been 
issued from the office of the Association at Burlington 
House. It indicates that the presidential address hy 
the Prince of Wales is expected to deal, among other 
matters, with relations between scientific research, the 
community,and the State, both at home and in the ovei- 
seas Dominions. The address will be delivered, at 8 30 
f.m. on August 4, in the Shcldonian Theatre, but as the 
accommodation there is not expected to suffice for so 
large a meeting, the proceedings will be relayed to the 
Town Hall, and, if necessary, to the Union Society’s 
Hall or elsewhere. 

The subjects of a number of the addresses by sectional 
presidents are announced. In the mathematical and 
physical section, Prof A. Fowler will deal with the 
production and analysis of spectra ; and spectroscopy 
is likely to be an important subject of discussion in this 
section. Prof. J. F. Thorpe will address the chemical 
section on the scope of organic chemistry, and Prof 
S. H. Reynolds the geological section on progress in the 
study of the British Lower Carboniferous rocks In 
the zoological section, Prof. J. Graham Kerr will speak 
on biology and the training of the citizen. The Hon. 
W. Ormsby-Gore will bring the first-hand experiences 
of his African tours to hear in discussing the economic 
development of British tropical Africa, in the geo¬ 
graphical section. Sir Josiah Stamp will address the 

NO. 2944 . VOL. 11 7] 


section of economics on inheritam e as an economic 
factor. In the engineering section, Sir John Snell will 
deal with the recent and probable tutu re development 
of the electricity supply Prof H J. Fleure, in the 
1 hair of the anthropological section, will review the 
modern position in regard to knowledge of the evolution 
of human races, and Prof. J B. Leathes, addressing 
the physiological section, will deal with function and 
design Announcements ret eived since the programme 
went to press include that of Sir Daniel Hall's address 
to the agricultural section , his subject will be the aiea 
of cultivation required to feed the population Prof. 
F. 0. Bower, who succeeds the late Dr W Bateson as 
president of the botanical section, will review the state 
of botanical science at the present time in comparison 
with that at the Oxford meetings in 1894 and i860. 
One of the evening discourses will be given by Prof 
A. S. Eddington, and a large number of discussions on 
leading scientific subjects have already been arranged. 
On Thursday, August 5, there will be two on important 
Imperial topics—educational training for life overseas, 
and the effect of contact with European civilisation 
upon African native races. 

The Vice-Chancellor of the University of Oxford and 
the Mayor of Oxford will hold receptions, and the local 
executive committee will give a conversazione, with the 
co-operation of the Junior Scientific Club. A number 
of excursions to places of interest are also being 




492 


NATURE 


[April 3, 1926 


arranged. Among preachers at the cathedral and 
principal churches on the Sunday during the meeting 
will be the Bishops of Oxford and Winchester, the 
Dean of St. Paul’s, and the Master of the Temple, and 
at Mansfield College, Dr. Selbie, the principal. Assist¬ 
ance is offered by the local committee to members 


desirous of obtaining accommodation, during the 
meeting, in colleges, hostels, lodgings, and private 
hotels, and there should be no lack of room for visitors, 
provided (but the proviso is important) that early 
application be made on the form sent out with the 
programme. 


News and Views, 


We note with pleasure the appointment of an 
engineer officer of the Royal Navy as a Naval ADC. 
to the King. This is the first time this honour has 
been bestowed upon a naval engineer The officer 
selected is Engineer Captain E V, St John Benn, 
who is at present in command of the Royal Naval 
Engineering College, Keyham The College, it will 
be remembered, was opened in 1880, but owing to the 
changes due to the Selborne scheme of training the 
direct entry of engineer cadets ceased and for some 
years the College was closed. It was reorganised in 
1920 and midshipmen from Dartmouth and special 
entry cadets for the Engineering Branch now enter it 
for a four years' course of training in mechanical and 
electrical engineering Captain Berm's appointment 
is the direct outcome of the representations made by 
the Engineering Institutions to which we have already 
referred, and to which the Duke of Northumberland 
alluded in his presidential address last week to the 
Institution of Naval Architects. In the course of his 
remarks the Duke of Northumberland said that in 
the opinion of the Institution it was an anachronism 
to emphasise the difference between the executive 
officer and his engineering colleague, and that it was 
felt that if a place could be found in the Board of 
Admiralty for direct representation of the engineer¬ 
ing branch it would certainly tend to make engineers 
confident that their views would be fully considered 
With these views we are in entire agreement 

The Hon. Robert Boyle remarked that " it may 
much assist us to take notice of the multitude of 
Effluvia, and make us expect great matters from 
them," and the chief conclusion reached in the course 
of some investigations recently undertaken for the 
Forum , and described by Mr E E, Free in the March 
issue of that journal, is : " that a conscious effort to 
train our national noses might have a distinctly 
worth-while effect on the comfort of living." A 
similar conclusion has been arrived at by quite a 
number of investigators; reference may be made to 
various papers on the subject listed in " Osmics " 
(Oliver and Boyd, Edinburgh, 1922, 1924). The con¬ 
clusion is strengthened by finding that the percentage 
of correct identification of the odours used in these 
tests is only 21*2, and in a group of students at Dart¬ 
mouth College, 27-4, whereas a trained pharmacist 
identified correctly eleven out of twelve odours 
submitted The conclusion that people do not differ 
greatly in their olfactory acuity is somewhat vitiated 
by the circumstance that the paper does not reveal 
the employment of exact olfactometric methods, the 
, odours being merely referred to as very weak, weak, 
moderately strong, and strong. While Henning's 
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method of classifying odours is criticised, there is no 
mention of Zwaardemaker or Heymnx. " We found 
a complete absence of indication that any primary 
list exists at all. So far as we can determine from 
our tests each odour is smelled individually and all 
of them unlike each other.'' This conclusion may 
be due to the small number of odours employed, as 
well as to the circumstance that association by 
similarity involves more elaborate neuron patterns 
than association by contiguity Various instances 
are given of affects and associations due to odours, 
and Mr. Free concludes that smells are largely 
recognised by their associations The value of the 
paper would seem to he in the plea for training the 
sense of smell, and perhaps, too, m emphasising the 
value of previous work on the subject, for example 
by Titchener, Vortriede, Harris, and others, not to 
mention Dr. Dan McKenzie's " Aromatics and the 
Soul/' which Mr. Free would find to be an ex¬ 
cellent introduction to the subject he has written 
about. 

If it can be shown that those who launch a new 
scientific journal are justified in their claim that it 
can indeed contribute to the welfare of the science 
that it is meant to serve, then even those who bemoan 
the increase of publications will welcome it In the 
foreword to the first number of the Quarterly Review 
of Biology, Prof. Raymond Pearl, the editor, gives 
adequate reasons for adding yet another to the 25,000 
already existing reputable scientific journals of the 
world The new journal is addressed primarily to all 
men of science who wish to keep soundly orientated 
as to the general progress of biology, but it is intended 
further to be an effective answer to the menace of 
Fundamentalism, which is best met by the diffusion 
of scientific knowledge among intelligent men and 
women who are not professionally scientific workers 
but are genuinely interested m the advances that are 
being made. The journal, which costs 5-50 dollars 
a year, is published by the Williams and Wilkins 
Company, Baltimore; the associate editor is Prof. 
R. W Hegner, and the advisory board includes fifteen 
of the best-known American biologists, most ‘ special¬ 
isms ’ being represented The first number includes 
the following papers: " The Biology of the Mam¬ 
malian Testis and Scrotum," by C R. Moore; 
M Symbiosis among Animals," by L. R. Cleveland; 
" Experimental Studies on Morphogenesis in the 
Nervous System," by S. R Detweiler; " A Review 
of the Discovery of Photoperiodism/ 1 by K. F. 
Kellerman ; 14 Recent Discoveries in the Biology of 
Amoeba/' by A. A. Schaeffer; reviews of seventy- 
seven new biological books, including a long critical 
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one, by J. H. Gerould, of Cu&iot's “ L'adaptation," 
The articles are written by acknowledged authorities 
capable of presenting accurate, balanced, and critical 
summaries of the present position of their own 
particular fields. The list of papers to appear in 
future numbers is such as would seem to indicate 
that tlie success of this new journal is assured It 
is but fitting that Prof Kaymond Pearl, who by his 
outstanding ability and almost superhuman energy 
has, in the past, set such a pace m biological research 
that few of us could keep up with him, should, by 
producing the Quarterly Review of Biology, enable us 
' to get our second wind ’ 

The Report for 1925 of the Marine Biological 
Station at Port Erin, Isle of Man, drawn up by Prof 
Jas Johnstone, shows a very satisfactory state of 
affairs and a large amount of work has been accom¬ 
plished both by the resident staff and by occasional 
workers The fish hatchery has yielded more than 
three million plaice larva? which have been set free 
into the sea, and of the parent stock not one died, all 
being in good condition. More larval lobsters were 
reared than m any previous year, From fifteen 
lobsters ^26 lobsterhngs, fed on fresh plankton, were 
reared m jars, 500 of these being set free into the sea 
besides many thousand younger lar^te The naturalist 
of the Laboratory, Mr f Ronald Bruce, has published 
an interesting paper on the “ Salinity and Carbon 
Assimilations m Amphidmium " in the Bntish 
Journal of hxpcnmental Biology , and proposes further 
instalments of this important work on the metabolism 
of the shore-living dinoflageHates, which on the Port 
Enn sands offer special facilities for such studies. He 
is also investigating the seasonal variations of the 
gaseous metabolism in the common mussel From 
the oceanographical department of the University of 
Liverpool, Mr. R. A Fleming publishes " Notes on 
some Fish landed from the South-Western Hake 
Grounds, M the fish, chiefly sharks, having been sent 
to the Laboratory for researches into their liver-oils, 
and Mr R. J. Daniel describes a large and perfect 
Stenoteuthis measuring six feet including the tentacles, 
taken m the trawl off St Kilda Dr Margery Knight, 
from the botany department of the University, reports 
on the investigations on Algae undertaken by herself 
and pupils—research covering a wide area which 
promises to yield important results only obtainable by 
methodical team-work and keen workers both in the 
laboratory and on the sea-shore. The absence of a 
research boat at Port Enn is certainly to be deplored, 
aaid it is hoped thaj this gap will be filled at the 
earliest opportunity. 

In 1923 the Government of Finland issued invita¬ 
tions for a conference of delegates from the States 
which border the Baltic in order to discuss the 
desirability of common action whereby a chain of 
first order tnangulation round the Baltic shores 
might be carried out. The conference met at 
Helsingfors at the end of June 1924, and was attended 
by representatives of Esthonia, Finland, Germany, 
Lettonia, Lithuania, Poland and Sweden. A report 
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has now been issued (Comptes Rendus des Starnes 
de la Conference GSodSsique rtume & Helsingfors, 
Helsinki, 1925) The discussions which took place 
were essentially of a technical character, and a 
number of resolutions were adopted with the view 
of ensuring the work being homogeneous, and of a 
uniformly high standard of accuracy in all portions 
of its circuit A considerable portion of the chain 
is already in existence in various countries, but the 
additional extensions and connexions which will be 
required were discussed and agreed upon. In such 
new work the mean length of a side of a triangle is 
to be about 30 km and no angle is to t>e less than 
30° , heliotropes or lamps are to be used as signals 
except where the sides are short The instrument 
recommended was a theodolite having divided circles 
of 20 cm diameter and reading to 2", Six additional 
bases are to be measured at various points of the 
chain with Jidenn wires which are to be verified 
by measurements made on a selected control base. 
Astronomical determinations of latitude, longitude, 
and azimuth are to be made as often as practicable, 
and it was agreed that Laplace stations should 111 
any case be not more than 200 km apart. Con¬ 
siderable emphasis was laid 011 the importance of 
gravity determinations, which are to be made as 
frequently as possible Von Stemeek's pendulum 
apparatus is to be employed, and those used will be 
standardised at Potsdam The publication not only 
summarises briefly the plans which have been made 
for carrying out this important, piece of European 
geodesy, but it also furnishes a convenient abstract 
ot the operations which have to be carried out in a 
piece of modem geodetic tnangulation, and of the 
accuracy which is required at the various stages of 
the work. 

We have received three volumes of the final report 
on the Japanese earthquake of 1923 They belong 
to the scries of Reports of the Imperial Earthquake 
Investigation Committee printed in Japanese, and it 
is much to be hoped that before long they will appear 
m English in the corresponding series of Reports m 
Foreign Languages If we may judge from the tables 
of contents and the numerous and admirable plates, 
the complete report on the earthquake will assuredly 
take its place as one of the finest accounts that we 
possess of any natural phenomenon The first volume 
(No. 100, A) is mainly concerned with the earthquake 
m general and its after-shocks, and with the dis¬ 
tribution of intensity m various districts ; the second 
(No. too, B) with the geology and physiography of 
the central area, the changes in the level of the land 
and of the floor of Sagami Bay, and the sea-waves 
following the earthquake ; and the third (No 100, E) 
with the great fires m Tokyo and other places. 
Among the plates may be specially mentioned the 
detailed chart showing the changes m the bed of 
Sagami Bay, the seismograms from Tokyo and else¬ 
where, the mareograms from many Japanese ports, 
and the map showing the isoseismal lines bounding 
places in which the percentage of collapsed houses 
reached 30 and 5, respectively. Yokohama lies 
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within the tanner curve, and the greater part of 
Tokyo outside the latter. 

The Weather Bureau of the U.S Department of 
Agriculture has issued ** Instructions to Marine 
Meteorological Observers ” (W B No 866). For ocean 
meteorology the Weather Bureau asks for one regular 
observation a day at noon, G.M.T. In certain 
designated areas from which observations are trans¬ 
mitted by radio-telegraphy, an additional regular 
observation is asked for at midnight, GMT. The 
reason for making observations at the same moment 
of time is for the construction of synoptic weather 
charts of large areas For the transmission of obser¬ 
vations by radio a separate publication, " Radio- 
graphic Weather Code for Vessel Weather Observers," 
is issued Instructions for taking observations are 
printed in English, French, German, Italian, and 
Spanish The requirements for observations are 
much the same as those of the Marine Branch of the 
British Meteorological Office, and the observations 
obtained are similarly used Good explanations and 
illustrations are provided of the various instruments 
as well as of clouds and other weather observations, 
together with maps showing the use of synoptic 
observations over the Atlantic. A glossary is given 
of a number of meteorological terms of special interest 
to manners and tables for the correction and reduction 
of observations 

The report of the Botanical Survey of India for 
1924-1925, issued by the Director, Mr (\ C. Calder, is 
melancholy reading in one sense in that it states that 
owing to reduction in staff, effected " to secure the 
object of retrenchment," the Survey, " so far as field 
exploration is concerned," became " a Department in 
name only." On the other hand, much good system¬ 
atic botanical work is chronicled by students of 
Indian botany both in India and abroad An interest¬ 
ing report is also given of a further year's experimental 
work with cinchona in Burma The Director con¬ 
cludes his account of the Burma plantations with the 
forecast that, if labour conditions are favourable, he 
sees no reason " why a large quinine producing belt 
extending from the Tenassenm River eastwards to the 
borders of Siam should not result and production 
on a scale sufficient to affect controlled prices and 
bring the drug within the reach of India’s malarial 
millions." 

The address given by M. Daniel Berthelot at the 
formal meeting of the Society of Civil Engineers of 
France, with the President of the Republic in the 
chair, held in celebration of the centenary of the 
publication of Carnot’s tract " sur la puissance 
motnee du feu," is given in full m the issue of the 
Revue Scientifique for February 13. Born in 1798, 
Nicolas-Leonard-Sadi Carnot was only twenty-eight 
years of age when lus brochure of 118 pages was 
published by Bachelier of 55 quai des Augustins, and 
eight years later he was carried off by an epidemic of 
cholera In conformity with the sanitary regulations 
his effects were burnt, a small exercise book with 
scientific notes, now in the archives of the Paris 
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Academy of Sciences, alone heing saved. The tract 
excited Jittle attention, and when Lord Kelvin in 
1845 found a reference to it in a memoir of Clapeyron, 
he only succeeded in finding a copy after three years* 
search. Clausius in 1870 stated that he had not up to 
then succeeded 111 finding a copy, and at the present 
time it is almost unprocurable 

The after-Easter Lectures at the Royal Institution 
will begin on Tuesday, April 13, at 5,15 p.m., when 
Prof J Barcroft will deliver the first of four lectures 
on organs of multiple function, (1.) 11 The Salivary 
Glands " These will be followed by three lectures by 
Dr G. W C Kaye on the acoustics of public buildings 
(Tyndall Lectures) , and two by Sir Percy Sykes on 
(1) Shah Abbas of Persia, the contemporary of Queen 
Elizabeth, (11) Chinese Turkestan and the Pamirs. 
Thursday afternoon lectures include three by Sir 
William Bragg on the imperfect crystallisation of 
common things , two by Mr U, R. Evans on corro¬ 
sion, tarnishing and tinting of metals ; and two by Dr. 
J Newton Friend on (1 ) iron in antiquity, (ii.) science 
in antiquity Saturday afternoon lectures include 
two by Dr W T. Caiman on the ship worm, beginning 
on April 17 , two by Dr. G. C Simpson on atmospheric 
electricity, and one by Prof, Alexandre Moret on 
" Une Revolution ^ociale en Egypte vers 2000 Av 
J-C " (in French) The Friday evening discourses 
will be resumed on April 16, when Dr A W Hill will 
deliver a discourse on the quest for economic plants. 
Succeeding discourses will probably be given by Prof. 
R. Whiddington, Dr W. H, Eccles, Sir Frederic 
Kenyon, Mr, Seton Gordon, Sir Almroth Wnght, 
Prof J. Garstang, Prof. J. C M'Lennan of Toronto, 
and others. 

Summer time will come into force in Great Britain 
and Northern Ireland, as well as in France and 
Belgium, at 2 o'clock, Greenwich Mean Time, on the 
morning of Sunday, April 18, 

Sir Henry Miers, who is retiring this year from 
the Vice-Chancellorship of the University of Man¬ 
chester, has been elected a trustee of the British 
Museum in succession to the late Dr W. Bateson. 
Sir Henry was a member of the staff of the British 
Museum in the Department of Mineralogy from 1882 
until 1895. 

The summer meeting of the Institution of Electrical 
Engineers will be held at the North-Eastern Centre, 
Newcastie-on-Tyne, on June 8-11, The meeting will 
then be m the centre of an industrial district, and 
numerous visits to important works m the neighbour¬ 
hood, as well as to places of more general interest, 1 
have been arranged. 

Mr. A Rodger, President of the Forest Research 
Institute and College at Dehra Dun, will succeed Sir 
Peter Clutterbuck as Inspector-General of Forests 
when the latter goes on leave preparatory to retire¬ 
ment, and will combine his new duties with the 
presidential duties already in his charge. According 
to the Delhi correspondent of the Times, this wift 
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mean the creation of a new appointment of pro¬ 
fessor of forestry at the Research Institute and 
College, 

The committee of the Manchester Museum, in its 
report for the year 1924-25, notes that the con¬ 
struction of the new building provided by the late 
Dr, Jesse Haworth, though delayed by labour troubles, 
is now progressing, and it adds that if this building 
is to be adequately maintained, an increase in the 
Museum's income is imperative One step towards 
that end has been taken by the committee, on the 
lines of the American Museum of Natural History, 
in enrolling all annual contributors of five shillings 
or more as M Members of the Manchester Museum." 
The committee has also widened its basis by co-opting 
representatives of the chief scientific societies in 
Manchester. We cannot but feel that the Corporation 
of this wealthy city might increase its grant to this 
excellent Museum, which took the lead in the education 
of school-children 

The report of the meetmg in London in Apnl 1924 
of the International Commission for the Exploration of 
the Upper Air has recently been issued by the Meteoro¬ 
logical Office of the Air Ministry The report is m 
English but the French text of the nineteen resolutions 
19 also given in an appendix. The most important 
of these resolutions are. (1) Nos (lii) and (iv ), 
which register the decision of the Commission to 
publish m collected form the full results of the 
International Investigation of the Upper Air m 1923 
and 1924, thus renewing an international effort which 
had been in abeyance since the War , (2) No (xv ), 
which expresses clearly the two mam purposes of 
international exploration of the upper aiV, namely, 
the study of the general circulation and the more 
detailed study of the structure of the atmosphere in 
different regions for different types of weather, and 
initiates a system of deputy presidents charged with 
the supervision of the investigation in different regions 
of the world ; and (3) a resolution on p 32 of the 
report affirming that barometric pressure should be 
expressed in millibars, and that geopotential expressed 
m dynamic metres should be used in place of geo¬ 
metric heights Among the appendices one notes a 
number of memoranda presented by the Russian 
delegate Until records of ballons-sondes for Russia 
and Siberia are available for the same time as those 
made m the rest of Europe, the solution of many of 
the problems connected with the stratosphere cannot 
be achieved. The Commission indeed affirmed this 
by passing a special resolution (No, viit) " that 
intensive observations of ballons-sondes in Russia and 
Siberia from 3-5 stations are of great importance m 
the investigation of the upper atmosphere." 

TflE American Geophysical Union now meets 
annually, and the transactions of the sixth annual 
meeting (1925) have been issued as a Bulletin of the 
National Research Council, vol. 10, part 3* No. 53, 
July 1925, The mdjor part of the bulletin is, how- 
devoted to abstracts of reports and papers* 
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covering a very wide field W J. Humphreys reports 
that a rocket is being developed with the aid of which 
it is hoped to obtain determinations of the tempera¬ 
ture of the upper air at various heights, and also 
samples of gas from these heights, for chemical 
analysis, direct information on both these disputed 
questions is much to be hoped for. The bulletin aWa 
includes a series of reports, by the American delegates, 
of the meetings at Madrid (1924) of the International 
Geodetic and Geophysical Union and its various 
sections The official report of the Madrid meeting, 
in October 192$, of the Section of Terrestrial Magnet¬ 
ism and Electricity of the International Geodetic and > 
Geophysical Union, has been issued as Bulletin No. 5 
of the Section's publications It supersedes an earlier 
report issued in December 1924 The contents are 
too vaned to be detailed here, but, besides collecting 
opinions on many important points of organisation 
and observation important for the progress of the 
science, the bulletin affords a valuable medium for 
publishing reports at regular intervals of work pro¬ 
posed or accomplished in the different countries The 
resolutions passed at the meeting, urging the necessity 
of establishing more magnetic observatories in high 
latitudes, or improving the equipment of existing 
observatories, have already borne fruit in one or two 
important cases 

With reference to the article on the Report of the 
Coal Commission which appeared in Nature of 
March 20, p. 405, anti to the statement therein that 
concealed coal could only be discovered as the result 
of the labours of the Geological Survey, Messrs 
S and J Bailey, Princes Chambers, 6 Corporation 
Street, Birmingham, write to point out that the 
knowledge of the existence of much of this coal has 
been derived from boreholes put down by individuals 
at their own expense, which has often been very 
heavy, and 111 many cases has brought them in no 
return The knowledge of geological structure thus 
obtained has often been of value to the Geological 
Survey These statements are perfectly correct, but 
it is obvious that had there never been a Geological 
Survey of Great Britain, individuals would have 
had little or no incentive for boring and would not 
have known where to bore It is precisely because 
the labours of geologists have in the first instance 
made clear the structure of the hidden portions of 
the earth's crust in Great Britain that boring for a 
concealed coalfield was rendered conceivable, let alone 
feasible 

The Chemical Society of Japan has commenced the 
issue of a monthly Bulletin, of which we have received 
No, 1, vol, 1, January 1926 This development has 
been made possible by the presentation to the Society 
of a gift of money made to Prof Ikeda to celebrate his 
sixtieth birthday The publication contains short 
chemical papers and abstracts. 

Four more sets of charming coloured illustrations 
on postcards, each set containing six cards with 
descriptive folder, have been issued by the Royal 
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Botanic Gardens, Kew (15. per set) The set with 
rhododendrons and azaleas are very seasonable, as 
also two delightful series of illustrations of hardy 
trees and shrubs, the coloured reproduction of 
Japanese chemes flowering at Kew is particularly 
successful, but all these are extremely effective. The 
fourth set deals with stove and greenhouse plants 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned .—A 
biochemist for the study of the nitrogen compounds 
in barley and their relation to malting—The Secretary, 


'V, 

Institute of Brewing, Brewers' Hall, Addle Street, 
E C 2 (April 14). A director of experiments at the 
Experimental Station of the Chemical Warfare 
Research Department, Forton — The Chief Superin¬ 
tendent, Chemical Warfare Research Department, 
14 Grosvenor Gardens, S.W 1 (May 1). An investi¬ 
gator m the Metallurgical Department of the Royal 
Aircraft Establishment for work on the electro¬ 
deposition of metals—The Superintendent, R.A.E., 
South Earn borough, Hants (quoting A. 92). An 
analyst under the Air Ministry for duty in Irak—The 
Secretary, Air Ministry (W B. 5), Kingsway, W.C.2. 


Our Astronomical Column. 


Two fiRFHULS—Mr. W F Denning writes. 
" On Satuiday, March 20, at 6 45 pm., when 
twilight was still strong and but few stars visible, a 
fine meteor passed from E to W over the south of 
England Jt was observed by many persons, for the 
weather was generally clear and the flight of the 
object extended over about 290 miles Reports of its 
appearance have come from Bampton near Oxford, 
Neath (Glam ), Bristol, Dartmoor, Stratton, Fowey 
(Cornwall), and Watford (Herts) The descriptions 
are not in good agreement, but they indicate a radiant 
point near the E N E horizon. The luminous path 
of the object apparently extended from Kent to a 
region of the sea about 35 miles N of Land's End 
The height is not exactly determinable, but appears 
to have been lower than usual The meteor traversed 
its lengthy course at a velocity of about 29 miles per 
second 

M On Sunday, March 21, at 8 13 p.m , a very large 
meteor was noticed from Bristol and other places m 
the w'est of England. It was a ball of fire which 
moved slowly amongst the stars of Taurus and Orion 
At the end point it crumbled into pieces and died 
away annd thin white clouds in the S W sky The 
radiant point was at 12° -f 40° in Andromeda, and its 
height 65 to 29 miles , path, 90 miles ; velocity, 
23 miles per second. This meteor appears to have 
been noticed by very few persons who have troubled 
to describe its appearance ' 

Comhs “There are at last some definite post- 
penhehon observations of Ensor's comet, they were 
obtained at Bergedorf observatory by A Schwass- 
mann and J Stobbe They gave exposures of 2 1 
hours with the Lippmann astrograph, and obtained 
images showing a tail half a degree long in position 
angle 250“, which is nearly at right angles to the line 
from sun to comet. The tail was forked at 20' from 
what was taken to be the head, but as there was no 
trace of a nucleus it is difficult to know what point 
to select for measurement. The positions they give 
are 

U T. R A. N Decl. Obs minus Tab. Mag 

March i6*i i>i la* 11 ail* 47 9m 49® 6' 40 2<» -3' 12 

3 d 19 5 32 230 39 30 t o 4 -3 13 

The tail was fan-shaped, its angular opening being 
io u The rapid decline in light after perihelion was 
quite unexpected 

Comets Borrelly, Brooks, Tuttle, Orkisz, and Van 
Biesbroeek have also been photographed recently 
at Bergedorf observatory, which makes a speciality 
of observing faint comets Comets Borrelly and 
Brooks have now been under observation for six 
months, so there is ample material for improving 
their orbits Van Biesbroeck’s comet continues to 
be an easy object though nearly six months from 
perihelion, 
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The Eclipse of Odysseus. —Herr C Schoch has 
written further about this eclipse, noting the corrobora¬ 
tive facts that Homer's narrative states that the day m 
question was the day of new moon, and that the time 
of the darkness was somewhere in the neighbourhood 
of noon, agreeing with calculation, which gives 
n* 1 41 m a m local time. The prophet's words, " The 
sun is lost from the heaven, and evil darkness has 
come," certainly accord well with totality Moreover, 
lus tables, which were based on many ancient eclipses 
and occultations, place the northern part of Ithaca 
inside the track of totality There was no other 
totality at Ithaca withm 200 years 

Herr Schoch agrees with Dr Fothenngham in the 
value used for the sun's acceleration, 2 64* per century, 
but his other data are not quite the same ; his cen¬ 
tennial motion of the moon is 1* greater than Fother- 
mgham’s He claims that his values represent the 
occultations of the Almagest considerably better 
than Fotheringham's He supposes that the Odyssey 
was written three or four centuries after the events 
described, but considers that the eclipse results make 
it probable that some trustworthy traditions of thOse 
events had come down 

A Remote Stellar System —A study of that most 
interesting object N G C 6822 is given by Hubble in 
the Asttophysical Journal , vol 62, p. 409. This 
system is a very faint cluster, closely resembling in 
many ways the Magellanic Clouds, both in its con¬ 
stituent objects as well as in general appearance, 
though of course it is apparently much fainter and 
smaller than those Clouds. Throughout the two 
seasons of 1923 and 1924 it was carefully observed 
by the author, who has obtained some fifty negatives, 
as well as several spectrograms, with the great 
reflectors of the Mount Wilson Observatory. He has 
found fifteen variable stars in the cluster, eleven of 
which are Cepheids, and five diffuse nebulae similar 
to those found in other systems. The period- 
luminosity law for the Cepheid variables is well 
shown, and a comparison with Shapiey’s curve 
indicates a distance for the cluster of 214,000 parsecs 
(about 700,000 light-years). This enormous distance 
shows that the cluster must he far beyond the limits 
of the galactic system ; but it is corroborated to some, 
extent by a comparison of the cluster with the Magel¬ 
lanic Clouds, as regards angular dimensions, luminos¬ 
ities of the nebulse and of the brightest stars. Shapley 
had previously made such comparison, and judged 
the distance of the cluster to be of the order of 
1,000,000 light-years. The brightest stars present 
appear to be of absolute magnitude about 
which is in satisfactory accordance with other isolated 
systems such as our owfi local cluster and the 
Magellanic Clouds. * 
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Research Items. 


Archaeology in Kenya Colony. —In the January 
number of the Journal of the East Africa and Uganda 
Natural Historical Society, Mr. G. W. B. Hunting- 
ford points out that while the antiquities of Kenya 
Colony provide a considerable amount of material 
for investigation, although it is confined to certain 
areas, very little attention has been paid to local 
archaeology. The greater number of the antiquities 
occur in the districts of Uasm-Gishu and Nandi, with, 
it is believed, some in the Tanganyika territory There 
axe several classes of these antiquities, of which the 
more important are' (a) enclosures of stone or earth 
with double or single walls confined to Uasin-Gishu 
and not occurring in Nandi , (fc) hut-circles occurring 
throughout the Eldoret area and with still more 
frequency in Nandi ; and (c) pit-villages, groups of 
hut-circlcs usually earthen, some of which are even 
double or treble. In addition there are artificial 
mounds—at least two have been observed—a menhir 
on the summit of a hill on the western Nandi escarp¬ 
ment, and remains of ‘ roads ' and irrigation canals 
and rows or low ridges which suggest graves A 
number of ’ finds ’ include pottery differing in char¬ 
acter from the Nandi pottery, and a number of stone 
implements of various types. As regards the builders 
of the rums, in the absence of excavation, no very 
convincing suggestion can be made, although it is 
clear that they were the predecessors of the present 
inhabitants of the area and possibly came from the 
* north The Sirikwa branch of the Uasin-Gishu Masai 
have lieen suggested, though certain considerations 
militate against this and point to these people having 
found the circles built when they came, while the 
Keyu (Elgevo) tradition says the builders were a 
' red ’ race, which may indicate a people of Libyan 
origin. There appears to be no connexion with the 
Zimbabwe culture, though the rums may represent 
the early work of the Zimbabwe race 

Archeological Investigations* at ' Chicken 
Itza, Yucatan —Dr Sylvanus G. Morley's report on 
Middle American archaeological research in Year Book 
24 of the Carnegie Institution, Washington, covers 
the operations of the year 1924, when the activities 
of the Institution were concentrated at Cluchen Itza 
The most extensive piece oi work undertaken was the 
complete clearance of the Temple of the Warriors and 
its partial repair. This work was under the care of 
Mr. IX, H Morris, who furnishes a detailed report. 
This building, it now appears, was one of the most 
important in the whole city. It is second only to the 
Gastello in size and exceeds it in wealth of sculptured 
decoration. The pyramid supporting the temple 
covers two-thirds of an acre and rises in four terraces 
or steps to a height of 37 feet above the paved level 
of the Group of the Thousand Columns. The three 
lower terraces have their cornices elaborately sculp¬ 
tured with men, eagles, jaguars, and another as yet 
unidentified animal with a woolly covering These 
were originally painted in brilliant colours. The 
interior and extenor walls of the temple were also 
once brilliantly painted, but the collapse of the roof has 
wrought irreparable damage to the frescoes. Origin¬ 
ally there were twenty-two painted and sculptured 
columns, of which two—feathered serpents—stood 
in the doorway. Against the back wall was a sculp¬ 
tured and painted altar supported by nineteen painted 
Atiantean figures. During the repair of the Astro¬ 
nomical Tower, which was undertaken to preserve 
from shifting the passage ways formerly serving as 
astronomical lines of sight, a hieroglyphic band was 
$st0vered. This gives a date now deciphered as 3 
Imi^: $ Tun 1, which is interpreted as a.d. 1280. 
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Six lintels discovered, four at Chichen Itza and two 
from Yula, apparently coincide m their day of dedica¬ 
tion—a Tun 13 ending on a day 1 Ahau—for which a 
probable date is a.d. 1155. 

Climate and Plant Distribution —In a lecture 
delivered before the Royal Geographical Society oft 
February 15, Dr E J. Salisbury discussed very fully 
the relation between the geographical distribution of 
plants and climatic factors. Although the effect of 
the various climatic factors upon plant growth is 
primarily one for investigation by the physiologist, 
yet the application of the results of these investigations 
must continue to remain the province of the ecologist < 
or plant geographer, whose particular outlook must 
be much more influenced by the conception of com¬ 
petition as a factor of vital importance Climate may 
delimit three zones in the distribution of a given plant, 
namely a zone 111 which both abundant vegetative 
growth and reproduction are possible, a second zone, 
in which normal vegetative growth ensues but repro¬ 
duction is possible only in exceptional seasons , a last 
zone, m which the plant may be cultivated but will not 
reproduce To be of real use, plant distribution 
maps should, therefore, also indicate the relative 
abundance in different areas of the species under 
consideration Dr Salisbury also pleads for detailed 
maps showing the actual rainfall not corrected to 
mean sea-level, and for maps showing the seasonal 
distribution of rainfall. 

Insect Pests in American Agriculture —The 
report for 1925 of the LI S Bureau of Entomology, by 
Dr L O Howard, the chief of that organisation, has 
recently come to hand It forms a record of an 
enormous range of activities distributed over the 
whole of the United States While the progress 
achieved in the control of the cotton boll weevil and 
gipsy moth, for example, is encouraging, there are 
certain other major pests that seem to defv all efforts 
to restrain them within bounds The European corn 
borer is reported to have added nearly 9000 square 
miles to its area of infested territory during the year. 
It is hoped that the enactment of compulsory legisla¬ 
tion providing for the cleaning up of infested fields 
will facilitate the repression of this pest. The dis¬ 
covery of the alfalfa w^eevil m eastern Wyoming 
marks the entry of that insect into the extensive 
alfalfa region of the Mississippi basm The Mexican 
bean beetle is also continuing to spread rapidly in a 
northern direction, it having reached the shores of 
Lake Eric and extended its range in other States. The 
report is a striking testimony to the seventy of the 
warfare between man and insects, and how the resources 
of an army of investigators are being employed to 
attack big problems from all points of view 

Placentation in Lizards —Prof Harnson and 
Miss Weekes (Proc I.inn Soc , N S W , vol 1, pt 4, 
1925) give a preliminary account of their discovery 
of a true placenta in an Australian li/ard, Lygosoma 
cntrecasteauxi Both omphaloplacenta and allanto- 
placenta are present The former is m a state of 
regression but shows evidence of having been more 
actively functional at an earlier stage The allanto- 
placenta comprises a uterine part, of vascular villous 
ridges with modified epithelium, and a foetal part, 
with greatly modified chorionic ectoderm and a com¬ 
plex allantochorion True placentation has already 
been recorded in other lizards, and the authors suggest 
that the occurrence of this condition in two not 
very dosely allied genera such as Lygosoma in 
Australia and Chalcides in Europe indicates that the 
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allantoplacenta is a functional adaptation which may 
have arisen independently many times in evolution, 
and upon the mere occurrence of which phylogenetic 
statements cannot justifiably be based. A considera¬ 
tion of reptilian placentation as a whole leads the 
authors to suggest three stages of placentation, 
chonoplacenta, omphaloplacenta, and allantoplacenta, 
arising in that serial order both m ontogeny and 
phytogeny. 

A Fossil Branchiopod —Mr D J. Scourfield 
publishes m the Philosophical Transactions of the Royal 
Society, B, 415, 192ft, an account of an extremely 
interesting branchiopod crustacean from the Rhyme 
chert bed of the Old Red Sandstone. The species, which 
he names Lepidocarus rhymensis , is minute, not exceed¬ 
ing 3 mm in length, and probably lived in water which 
was hot and strongly <. harged with silica, by which the 
specimens have been beautifully preserved It has no 
carapace, and m many teat tires resembles the Anostraca, 
but differs from them 111 certain important respects 
On this account a new order, the Hipostraca, is 
created There are apparently no paired eyes The 
antennules are three jointed and the antennae biram- 
ous swimming organs The mouth parts resemble 
those of the Anostraca, save that to the maxillules 
(probably) there is attached, in the male, a large 
clasping organ The first three pairs of trunk limbs 
are phyllopodia, resembling those of the Anostraca, 
but having the first endite replaced by two, of which 
the proximal resembles the gnathobase of the Concho- 
straca The remainder of the trunk limbs are of 
a peculiar biramous type Curious movable scales he 
above the origin of the trunk limbs The last three 
segments are limbless and are succeeded by a long 
telson which retains the primary furca of the larva 
together with the secondary furca 

Fossil Footprints prom the Grand Canyon — 
An account has recently been published by Dr 
Gilmore (Smithsonian Miscellaneous Reports, vol 77, 
No 9) of fossil footprints from the Grand Canyon 
These occur in the Coconino sandstone of Permian age, 
and the 'fauna' is represented by eight genera and 
ten species of vertebrates and two of invertebrates. 
No other trace of the animals that made these foot¬ 
prints has as yet been discovered, and for the majority 
of them no attempt is made to connect them with any 
actual animals known from elsewhere In two cases, 
however, the impressions suggest forms strongly sug¬ 
gestive of, in one case the light lizard-like Araeoscehs, 
and m the other the heavier Stegocephahan Cacops. 
In the absence of other criteria, these tracks have 
some value in the ’geological correlation of these 
deposits with similar track-beanng deposits elsewhere. 
Dr. Gilmore is returning to the Grand Canyon to 
continue his investigations. 

Survey Work in the United States —In his 
annual report for 1924-25, the Director of the United 
States Coast and Geodetic Survey records a great 
increase in the amount of hydrographical work 
accomplished, owing largely to the acquisition of 
several large modern and well-equipped vessels. In 
Alaskan waters, surveys have made great progress, 
both in the west and on the south-east coast. Other 
important surveys were made on the Oregon and 
Californian coasts, and revision work has been done 
on the Georgia and Florida coasts The survey of 
the Virgm Island waters is nearly completed, and good 
progress has been made in the Hawaiian and Philip¬ 
pine coastal waters Of the geodetic work of the 
survey, probably the most important was that carried 
out along the boundary between Canada and the 
United States to the west of Lake Superior, but a 
great deal of other work was successfully undertaken, 
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The report is fully illustrated with large-scale maps 
showing the progress of all surveys. 

Polar Form of Ethylene Linkage. —Attempts 
to determine experimentally whether compounds con¬ 
taining the ethylene linkage exist in a polar form have 
been made by a quantitative study of the reaction 
with the Grignard reagent. The experiments by 
H Gilman and J. M Peterson are fully described m 
the Journal of the American Chemical Society for 
February. Under the conditions of the experiments, 
no active or polar forms appear to exist, or the 
active forms are present only m extremely small con¬ 
centrations or are not sufficiently active to react with 
the Grignard reagent. 

Melting Points of Calcium, Barium, and Stron¬ 
tium Oxides. —Some trustworthy values for the 
melting points of banum, calcium, and strontium 
oxides are given m the Journal of the American 
Chemical Society for February by E. E. Schumacher 
Samples from several different sources were heated 
electrically m a tungsten boat supported on molyb¬ 
denum rods in pure hydrogen at o 2 atmosphere 
pressure A carefully standardised optical pyro¬ 
meter was employed to read the temperatures The 
results are calcium oxide 2576° C , barium oxide 
1923° C , and strontium oxide 2430° C 

Eka-Iodine and Eka-C*sium —The possibility 
of the ' missing ’ elements of atomic numbers 85 and 
87, eka-iodine and eka-caesium respectively, occurring 
in a subsidiary disintegration senes of one of the radio¬ 
active elements, is discussed in an interesting article by 
Prof O Hahn in Die Naturwissenschaften for February 
26 The nature of the surrounding elements makes 
this very probable, although it is pointed out that 
since eka-iodine and eka-caesium have odd atomic 
numbers, one would expect to find only very small 
quantities as compared with the proximate radio¬ 
active elements of even atomic numbers Attempts 
to isolate an active caesium from a highly active 
mesothorium preparation containing radium are 
described, but the results obtained were completely 
negative 

Electric Salt Bath Furnacfs —The Allgemeine 
Elcktncitatsgesellschaft of Berlin publishes every 
month a journal in English called A E.G Progress, of 
interest to engineers The January number discusses 
such subjects as the life and operating trustworthi¬ 
ness of turbo-generators, self-regulating dynamos, 
wind-electric installations, benzol locomotives, etc. 
We were particularly interested by an article on 
electnc salt bath furnaces. Jn the A EG. hardening 
furnace, a bath of molten salt is connected across the 
secondary of a transformer The bath itself acts as 
the resistance and secures a uniform distribution of 
heat The furnace is used for annealing, hardening, 
tempering and surface hardening (carbonising). For 
hardening tools of high-speed steel it generates tempera¬ 
tures up to 1300° C. The regulation of temperature 
is done by simply altering the voltage applied to the 
transformer. A protective hood placed over the 
furnace protects the operator from the heat radiated* 
Three - phase power is used to operate it. Special 
mixtures of salts are generally used. For hardening 
high-speed steel the best salt to use is banum chloride, 
but for carbon steel it is better to use a mixture of 
banum and potassium chloride, A claim is made that 
an important saving is effected by the improved 
quality of the work and the certainty of the action of 
the furnace. In a South African mine, the plant 
employed is capable of dealing with 6000 drills in 
eight hours at a cost of about two shillings per 100 
drills. Asbestos gloves and coloured glasses are need 
by the operators. 
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Santal Medicine . 1 


# T’ I HE Santals are one of numerous aboriginal tribes 
* inhabiting those hilly tracts of western Bengal 
that extend southwards from the Ganges into Chutia 
Nagpur They are—or were—distinguished for their 
bravery, independence, and love of sport It was of 
the Santals that an English magistrate, coming 
among them with an official experience limited to 
the low-lying eastern districts of Bengal, complained 
that they confused him by their obstinate adhesion 
to the simple truth, or, as his Bengali clerk is said to 
have expressed it, by their ignorance of the value 
of a he, More than other untutored races do Santals 
live in dread and constant appeasement of malignant 
spirits, or bon gas So much do these bong as exclude 

the supreme but impassive good spirit from men’s 
minds that the earliest European missionaries, seeking 
among the people for some native concept of the 
supernatural upon which to ingraft the theology and 
message of Christianity, arc said to have based their 
first unhappy attempts upon a misconception of the 
nature of a bonga 

Santal medicine, like that of the vast mass of 
humankind, consists of superstition tinctured with 
materia medtea , but from the memoir under review, 
one gathers that among the Santals the superstitious 
element, though much preponderant, is strangely 
logical The supreme excellent spirit, Cando, desires 
that all Santals shall live to a good old age He may, 
though slow to anger, visit the whole congregation 
with an overwhelming punishment such as famine, 
but the idea of slitting the individual thread by 
disease is not a part of his plan Sickness must needs 
occur during the allotted span , but Cando has 
provided a sufficiency of herbs of powerful grace, 
which restore health This being the ordained plan, 
it is useless to try to get it changed by individual 
supplications For the given disease the given 
remedy is already provided m Nature it may be a 
household remedy known to all men, or it may be 
known only to persons who have acquired'an exten¬ 
sive knowledge of diseases and their appropriate 
treatments The author states that there are among 
the Santals persons professing such knowledge, who 
treat the sick solely and simply under Cando's good 
providence, without invoking supernatural aid Such 
ersons he calls ' medicine men ' . but if only they 
ad received — as they have not — a professional 

1 Memoirs 0/ the Asiatic Society of Bmgal, vol 10, No x. "Studies in 
Santal Medicine and connected Folklore "* By the Rev P. O. Bodding 
Part I The Santals and Disease Pp. vii+133. (Calcutta,) Rs. 5.1, 


training, they would come nearer our idea of an 
orthodox physician 

The true signification of ' medicine man ' belongs 
rather to the ojha, a more pretentious person, who, 
while professing a knowledge of diseases and of 
natural remedies, professes also to have acquired, by 
special training and formal initiation, a knowledge ot 
the supernatural which explains why the sick man 
does not recover, or recovers only to relapse Serious 
menacing disease is due mainly to bnngas and ancillary 
witches, and can be treated only by the ojha with 
perhaps the co-operation of the jdn or witch-finder. 
The bonga s can only do damage . they have neither 
the will nor the power to heal They act not directly, ^ 
but through human errors and through ubiquitous 
fejos, which, like microbes, exist in great numbers in 
the body —c g scabies, ringworm, leprosy, rabies, etc., 
are due to the activity of tejos The witches also act 
indirectly, by secretly obstructing the efforts of the 
ojha to discover and appease the appropriate bonga. 

The ojha is on familiar terms with the bongas if 
by proper divinations, incantations (muntars), and 
sacrificial vows (s akets), he can get in touch with the 
responsible bonga, he may be able to appease it and 
can then apply his pharmacology His attempts at 
communication with the bonga may, however, be 
obstructed or diverted by a witch, and then the assist¬ 
ance of a jdn may be necessary Witches, of course, 
are not treated by propitiatory methods— tout au 
c only air e 

It is notorious that the beliefs of most of the 
aboriginal races of India have been modified—some¬ 
times absorbed—by the c ircunianibient insinuating 
Hinduism, and the Santal theory of disease is a good 
example of the process As the author points out, the 
ojha with his muntars (Hind mantra) and s'aket* 
(Hind sakht), and the jdn are of Hindu origin—their 
names bewray them Among the bonga* t too, there 
is a special contingent with Hindi names The con¬ 
clusion therefore seems obvious—although the author 
makes no explicit statements—that the remaining and 
more rational parts of the theory are indigenous, and 
that the Santals, with their characteristic common- 
sense, have made a remarkably sagacious setting of 
the heavy exotic superstitions 

This interesting memoir m this first instalment deals 
m minute detail with all the paraphernalia of super¬ 
stition A second instalment, treating of materia 
medica and medical treatment, is stated to be m the 
press 


Egyptian 

N EARLY all the fisheries of Egypt he within the 
territorial boundaries and are State owned In 
1924 they brought in to the Government the sub¬ 
stantial income of some 83,000/ 

There are three main sources from which the fish 
supply is drawn . (1) The Nile and inland waters, 
including basins and irrigation canals, (2) the Medi¬ 
terranean and, to a small extent, the Red Sea, and 
(3) the Delta lakes. Of these three fisheries, that of 
the Delta lakes is by far the most important, yielding 
a yearly catch equal to two-thirds of the total fisheries. 
In the Mediterranean, Egypt possesses, in addition, 
Very fine sponge beds within her territorial waters 
$kmg the north coast of Africa, west of Alexandria 
Little information of scientific interest about the 
fisheries was available to the public up to 1919, except 
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for the interesting chapter on nets and gear m use 
on the lakes and inland waters by Loat in Boulenger's 
“ Fishes of the Nile ” In 1919, however, the Coast¬ 
guards and Fisheries Service, under the disciplinary 
control of which the fisheries now lie, secured the 
services of a scientific and technical assistant, Mr. 
G. W, Paget. From that date we received annually 
reports 0! great interest In April 1924 the Govern¬ 
ment closed down the Fisheries Research Section. 

Between these dates the mere economic value of 
such an office became apparent to any one reading 
the reports Of outstanding interest was a large 
stocking experiment that lias proved an unbounded 
success Of the four Delta lakes—Menzaleh, Brullos 
Edku, and Maryfit—the first three are either per¬ 
manently, or temporarily during the year, connected 
to the sea by narrow straits This allows of the 
population of these waters by immense numbers of 
grey mullet, chiefly Mugil cephalus and M. capita. 
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These fish, which form a very large percentage of the 
lake catches, migrate to the sea from the lakes to 
spawn, Where exactly the eggs are laid is not known, 
none having yet been certainly identified As a result 
of the spawning, countless fry, under an inch m 
length, make their way back through the straits to 
the lakes, there to renew the stock, being attracted 
thither by the outflow of comparatively fresh water 
into the sea. 

Lake Maryftt, however, is at no time directly con¬ 
nected with the sea, the water-level being kept down 
by the action of immense pumps The mullet fry 
are attracted by the outflow of fresh water flowing 
down the canal from the pumps into the sea ; they 
swim up this canal, but their way mto the lake is 
barred by the pumpmg-station Consequently, the 
mullet fishery in this lake was negligible up to 1920. 
In that year Paget inaugurated stocking operations, 
whereby these fry were captured at the pumps and 
taken m a specially designed transport boat far out 
into the lake, where they were released The following 
figures speak for the success of the operation The 
number of fry introduced vanes from year to year, 
but is in the neighbourhood of 30 millions, The 
actual lake-side weight of grey mullet caught rose from 
practically nil in 1920 to 223 tons with a lake side 
value of £17,500/ m 1923, and to 406 tons in 1924, 
and is still rising The actual cost of transport of 
the fry remains at about 350/ per annum As a 
direct result of this experiment, Paget was further 
enabled to study accurately the rate of growth, under 
natural conditions, of the fish through three year9, 
and to correlate growth with scale markings, with the 
advantage of knowing the size at which they were 
put into the lake The closing of the Research Office 
prevented this interesting problem from being carried 
through the later years of the fish's life 

It is at any rate gratifying to note in the J924 
report, compiled by Kaimakam Jenkins Bey of the 
administrative staff, that attempts are being made to 


_ fApftjL 3, 

continue stocking the lake ana alaoth&t other schemas 
of a somewhat similar nature, designed to improve 
the fisheries of the lakes and inland waters generally, 
that Paget had planned, are now being put m action. 
Amongst these is a method of driving, bv means of 
fine-meshed nets, thousands of young fish into tfce 
mam waters of the Nile from flooded areas that dry 
up in the heat of the summer, thus causing much 
waste of fish life 

A further source of valuable information to the 
Government was a survey of the sponge beds along 
the north coast of Africa, made in 1919 These beds, 
up to 1915, had been exploited by nomadic Greeks, 
who took their catches home with them From that 
date until 1920 the fishery lapsed on account of the 
War. The 1919 survey provided a basis for deter¬ 
mining to what extent the beds will bear fishing 
without producing effectB that may be harmful to the 
crops of future years The fishery is now run on an 
economically sound basis and is put up to auction 
each season by the Government, the fishing fleet being 
licensed and their catches inspected at regular in¬ 
tervals 

It is surely false economy for a Government to 
dispense with an office, m no wise costly, that 
renders such signal service It is, however, perhaps 
a promise of better things m the future to read the 
following passage in a covering letter to the 1924 
report: 

"For motives of economy the Fisheries Research 
Section was closed down in April 1924 and the service 
of the Staff dispensed with, consequently no improve¬ 
ment in the conditions of the industry can be expected 
in the future except through natural causes until such 
time as the situation allows for the re-establishment 
of the Research Section, to study local conditions, to 
make scientific observations and to conduct experi¬ 
ments with a view to increasing the fish supply and 
to recommend methods for preventing the destruction 
of immature fish " F S R 


Peat in the 

PAPER not without importance in its applica¬ 
tion to one aspect of afforestation work in 
Great Britain and Ireland appears in the Empire 
Forestry Journal (vol. 4, No 2, 1925) This paper 
bears the title " Types of Peat and their Connexion 
with Afforestation, and is by Mr A C. Forties, 
Director of Forestry, Irish Free State The problem 
of afforesting peat tymds has been the subject of 
experiment for a considerable period of years in 
various parts of Europe, and in the British Isles two 
notable examples exist The opinions of experts in 
this branch, based on expenmental work, can scarcely 
be said to have been unanimous 

Mr Forbes' paper is of value on one count, since he 
directs attention to the fact that the term * peat ’ as 
used in the past has resulted in considerable con¬ 
fusion, and as a consequence the values of experi¬ 
ments undertaken have become either misleading or 
altogether useless for other regions or countries. The 
author roughly classifies what he terms 1 peats proper ' 
into five classes (1) Turf peat, (2) heath peat, (3) 
mountain peat, (4) sphagnum peat, and (5) marsh 
peat. He shows that, so far as the bulk of the peat 
areas which may be of importance for afforestation 
purposes in the Bntish Isles are concerned, the 
mountain peat is the most important. Forbes says 
that the confusion arising in the past, especially in 
connexion with German literature, has been occa¬ 
sioned by endeavouring to apply experiments which 
have proved satisfactory in the case of marsh peat 
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British Isles. 

to the other types of peat of his classification ‘ ‘ Moun¬ 
tain peat/' he says, " is developed under humid 
conditions and usually at high elevations, Owing 
to the climatic conditions being favourable to 
sphagnum development, mountain peat accumulates 
faster and attains a greater thickness than heath 
peat, and may often terminate in pure sphagnum, 
the lower layers of which solidify, and cut off the 
connexion between the soil water and the surface." 
Mountain peat extends down to sea-level on the west 
coast of Ireland and Scotland and in Somerset and 
Devon not much below 1500 ft. The author hazards 
the statement that there may be no less than 
10,000,000 acres covered with peat in Great Britain 
and Ireland. The two examples of attempts to 

E lant mountain peat on any scale were at Knock- 
oy, County Galway, which was a failure, and 
the classic work carried out by Sir John Stirling 
Maxwell at Corrour, a high-lying valley on the Moor 
of Rannoch, which as considered to be a partial 
success. 

The author puts forward his term of 1 mountain 
peat' with an apology, and states that * tundra ’ 
might be a better term, though a word seldom used in 
the English language. The word ‘ tundra/ however, 
is essentially applied to the great marshy and peaty 
wastes in North Russia and elsewhere- These by the 
author's own showing fall under his {3) marsh peats* 
The term 4 tundra ' would therefore be misapplied to 
the mountain peat, , , / ■ 

' , v 
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University end Educational Intelligence. 


Aberdeen .— The Senatus Academicus has ap¬ 
pointed Dr. J. L. Mclntvre, lecturer on comparative 
psychology, a member of the Faculty of Arts. 

At the Spnng Graduation the honorary degree of 
tL.D. was conferred on Dr. R. W, Reid, emeritus 
professor of anatomy in the University. The follow¬ 
ing doctorates were conferred ; D.Sc. on Mr. J. M. 
Henderson for a thesis on " The Influence of Ultra- 
Violet Light on the Mineral Metabolism of Growth and 
Lactation " ; Ph.D on Mr. W. M. Dickie for a thesis 
entitled ** The Scientific Method and Achievement of 
Aristotle and Bacon " ; and on Mr. F, C. Kelly for a 
thesis entitled M The Role of Iodine m Nutrition." 

The Vice-Chancellor announced bequests amounting 
to about 25,000!., bringing the total addition to the 
endowments of the University since the War to more 
than 200,000/ 


Edinburgh —Prof P S Lelean has taken up duty 
as professor of public health 

Principal Ernest Shearer, of the Edinburgh and East 
of Scotland College of Agriculture, has been appointed 
professor of agriculture in the University in succession 
to Prof J. A S Watson, now of Oxford This 
appointment, which is the outcome of negotiations 
between the University and the College authorities, 
will lead to a more intimate relationship between the 
two Departments. 

London. —Prof L. Dudley Stamp has been ap¬ 
pointed as from August 1 to the Sir Ernest Cassel 
readership in economic geography tenable at the 
London School of Economics. During the latter part 
of the time Prof. Dudley Stamp was on war service, 
he carried out extensive research work on the ancient 
geography of north-west Europe, for which he was 
awarded the Gosselet Medal and Diploma by the 
Soci£t£ des Sciences (University of Lille). From 1921 
until 1922 he was geological adviser to oil companies 
in Burma, and since 1923 he lias been professor of 
geography and geology m the University of Rangoon 
His published work includes " An Introduction to 
Stratigraphy " (1923) and numerous papers in the 
geological periodicals. 

Mr R. B. Forrester has been appointed as from 
August 1 to the Sir Ernest Cassel readership in 
foreign trade tenable at the London School of 
Economics Mr. Forrester was formerly a lecturer 
in commerce at the School In 1925 he published a 
Report on “ Large Scale Co-operative Marketing m 
the U.S.A." (Ministry of Agriculture Economic 
Reports. No 4), He is recorder to Section F 
(Economics and Statistics) of the British Association. 

It has been resolved to institute an Academic 
Diploma in Anthropology. 


Applications are invited for two Ramsay Memorial 
Fellowships for chemical research—one for candi¬ 
dates educated in Glasgow—-each of the annual value 
of 250/., plus a possible further sum of not more than 
v 50/. a year for expenses. The tenure of the fellow¬ 
ships is normally two years, but an extension to a 
third year is permissible. The latest date for the 
receipt of applications, which should be sent to the 
Secretary of the Ramsay Memorial Fellowships Trust, 
University College, Gower Street, W.C.i, is June 5. 


Applications are invited by the Royal College of 
Physicians of Edinburgh for the Dr. Jessie Macgregor 
, prise in medical science, value 63/. and open to 
apical women who are graduates in medicine of the 
University of Edinburgh* or who have taken the triple 
quatf&Ation, and who, before becoming qualified, have 
phtdied medicine for at least one year in Edinburgh, 
jiphq, latest date for the receipt of applications, by 
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the Convener of Trustees, the Royal College of 
Physicians, Edinburgh, is June 30. 

The Rose Research Fellowship in lymphadenoma, 
at St Bartholomew's Hospital, the annual value of 
which is 600/., plus expenses, will shortly be awarded. 
The research will be carried out at the Hospital under 
the direction of the professor of pathology, and the 
fellowship may be tenable, under annual re-electicte, 
for a period of four years Further information may 
be obtained personally from the professor of patho¬ 
logy, St Bartholomew's Hospital, London, E.C.i, to 
whom applications should be sent by Apnl 21 
Secondary education in the United States is 
developing along lines which point to its extension 
both upwards and downwards by undertaking, on one 
hand, the first two years’ work of the hitherto normal 
four-years' college curriculum and, on the other hand, 
the seventh and eighth years' work of the elementary 
schools, California led the way in what is known as 
the ‘ junior college' movement, and has been followed 
by Illinois, Michigan, Minnesota, Missouri, Texas, and 
other States Owing partly to these developments, 
but still more to the remarkable increase during the 
past five and twenty years m the number of their 
pupils (from 9-5 to 23 per thousand of population), 
the problems presented by the secondary schools in 
the United States to-day are many and complex To 
.stimulate, initiate, aid, and co-ordinate their investi¬ 
gation, a " National Committee on Research in 
Secondary Education " has recently been established 
in close relationship with the Bureau of Education 
The chairman is J B. Edmonson, professor of second¬ 
ary education of the University of Michigan, and the 
secretary is E. E Windes, a member of the staff of 
the United States Commissioner of Education 

The Government has decided to offer the 
Bloomsbuy site, purchased five years ago for the 
University of London, to the vendor, the Duke of 
Bedford, on the ground that " no effective scheme 
for the utilization of the site " has matured The 
Vice-Chancellor (Prof E A. Gardner) has issued a 
memorandum, the object of which is to show " how 
little the University can be blamed for being either 
dilatory or vacillating " The Vice-Chancellor states 
that ** the movement of King's College from its 
existing site in the Strand to Bloomsbury was an 
absolute condition of the offer " On this question, 
it may be said, opinion is not unanimous, and it is 
significant that the establishment of King’s College 
on the site was not made a condition m the agreement 
between the Duke of Bedford and the Government 
It is true that Mr Fisher’s offer of April 7, 1920, was 
accepted by the Senate on October 20, 1920, but this 
acceptance was subject to onerous conditions. The 
existence of cross-currents is also indicated by the fact 
that so late as October 1925 the Senate informed the 
Government that the question of increased accom¬ 
modation at the Imperial Institute was a matter of 
great urgency It may be admitted, however, that if 
the removal of King’s College was an absolute con¬ 
dition of the offer of the Bloomsbury site, the delay 
which has occurred can be readily understood The 
Vice-Chancellor states at the end of his memorandum 
that " it is clear that the site can be effectively used 
for ' University and College buildings m connection 
with the University of London ' within the much 
wider terms of the agreement between the Govern¬ 
ment and the Duke of Bedford. . . . If this area is now 
lost to education, it or more expensive land in the 
same neighbourhood or near by , will have to be 
acquired again later, bit by bit, by thfc -University or 
its Colleges." We may siirmise that if the University 
in i92o had spoken in these dear ringing tones the 
course of the negotiations with the Government might 
have taken a different turn* 
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Societies sad Academies. 


Contemporary Birthdays. 


April i, 1874. The Rt. Rev. E. W. Barnes, F.R.S., 
Bishop of Birmingham. 

April a, 1853. Prof. P. Phillips Bed$on. 

April 3, 1846, Dr. B. Daydon Jackson 
April 4, 185a. Prof Arthur P, Coleman, F.R.S. 
April 5, 1849. Prof George Forbes, F.R.S. 

April 5, 1865. Sir John Bretland Farmer, F R.S. 
April 6, 1864. Sir William Bate Hardy, F R.S. 
April 8, 1859. Mr George William Lamplugh,F R.S, 
April 8, 1861. Prof J R. Ainsworth-Davis 


Dr Barnes, Bishop of Birmingham, was educated 
at King Edward's Grammar School, Birmingham, and 
Trinity College, Cambridge. Wrangler and second 
Smith's prizeman, he was ordained m 1902, becoming 
in the same year an assistant tutor at Trinity in 
mathematics, afterwards (1908-15) he was tutor 
From 1915 until 1919 Dr. Barnes was Master of the 
Temple. 

Dr. Bedson, emeritus professor of chemistry in 
Durham College of Science, was educated at Fairfield 
School, Manchester, at the Grammar School there, 
and at Owens College He also studied at the 
University of Bonn 

Dr. Daydon Jackson is a Londoner. General 
Secretary of the Lmnean Society since 1902, he is 
perhaps best known to botanists through bis close 
association with the preparation and issue of the 
Index Kewensis He is responsible for many useful 
works for botanical students, notably " A Guide to 
the Literature of Botany " (1881) ; and *' A Glossary 
of Botanic Terms " (1916), 

Dr. Coleman, emeritus professor of geology in the 
University of Toronto, was educated at the Victoria 
University, Cobourg, Canada, and at the University 
of Breslau. At the former he was (1881-90) professor 
of geology and natural history He was geologist 
to the Bureau of Mines of Ontario, 1893-1909, 
accomplishing highly important work Murchison 
medallist of the Geological Society of London, he lias 
added largely to knowledge of the history of the 
stratified systems and of the igneous rocks of Canada. 
Dr Coleman was president of Section C (Geology) 
of the British Association at the Sheffield meeting 
(1910). 

Prof. George Forbes was educated at the Univer¬ 
sities of St Andrews and Cambndge. He is a 
Chevalier of the Legion of Honour of France Some¬ 
time professor of natural philosophy in Anderson's 
College, Glasgow, he afterwards devoted himself to 
electrical projects Prof. Forbes was electrical 
engineer for the first series of installations at Niagara 
Falls, 1891-95 

Sir John Farmer, professor of botany in the 
Imperial College of Science and Technology, graduated 
at Magdalen College, Oxford. He is a member of 
the Advisory Council of the Department of Scientific 
and Industrial Research. In 1919 he received a 
Royal medal from the Royal Society for his researches 
in the cytology and anatomy of plants. 

Sir William Hardy was bora at Erdington. He 
received his education at Framlingham College and 
Gonville and Caius College, Cambndge. After some 
years' service, he retired last year from office as one 
of the secretane9 of the Royal Society, 

Mr. Lamplugh was bom at Driffield, East York¬ 
shire. He joined the Geological Survey of Great 
Britain in 1901, becoming Assistant Director, 1914-20. 
He is a past president of the Geological Society. 
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Royal Society, March 25. — E. B. Verney : The 
secretion of pituitrin in mammals, as shown by per¬ 
fusion of the isolated kidney of the dog. When the 
head and neck of a dog are switched into perfusion* 
parallel with the isolated kidney, the blood picks up 
during its passage through the head and neck a sub* 
stance or substances which inhibit the polyuna of the 
isolated kidney, augment the urinary chloride output 
percentually, or sometimes absolutely, and diminish 
the renal blood flow. This result {s still obtained 
after previous exposure of the pituitary body. It 
does not occur as the result of perfusing the pelvis and 
lower limbs in parallel with the kidney. Previous* 
removal of the pituitary body abolishes the reaction. 
An antidiuretic, chloride - augmenting, and vaso¬ 
constrictor principle or principles are contributed by 
the pituitary body to blood during its passage through 
the head of a dog —H. W. Florey and H M Carleton : 
Rouget cells and their function Capillaries in cat's 
mesentery have been studied by a method which 
enables blood-vessels to be selectively stained by intra¬ 
arterial injection of fixative and stain. Morphologi¬ 
cally definable Rouget cells cannot be identified. 
In vtvo, capillaries reacted to mechanical stimuli and 
particularly to the action of histamine and pituitrin. 
While capillaries are capable of actively expanding 
and contracting, their motor activities reside, not in 
Rouget ceils, but m the endothelial elements —R M. 
Sargent . The relation between oxygen requirement 
and speed in running. A modification is described of 
the usual method of determining energy expenditure 
during running. The subject does not wear a mouth¬ 
piece, or carry a Douglas bag, and the exercise can 
take place under natural conditions. The results show 
actual energy expenditure and that involved in * start' 
and in 1 pull-up ' For the subject of these experi¬ 
ments to run 120 yards in 13 seconds necessitated an 
energy expenditure equivalent to an oxygen require¬ 
ment of 29 litres per minute, or to 137 horse-power. 
There is extreme energy cost for rapid and vigorous 
exercise of short duration. An approximate means 
of allowing for energy. utilised in ' start' and in 
’ pull-up ' is adopted Then the general relation 
between speed in running and oxygen requirement is : 
Oxygen requirement per 120 yards increases about as 
the 2 *8th power of speed. Oxygen requirement per 
minute increases approximately as the 3 ‘8th power of 
speed. The calculated optimum performances agree 
well with those actually recorded (or estimated) by 
the subject, over the range 300 yards to 2 miles.— 
Seana King: Oogenesis in Ontscus A stilus. —J, L> 
Synge ; On the geometry of dynamics. The represen¬ 
tation of configurations by points of multi-dimensional 
Riemannian space has been used hitherto to discdbS 
certain aspects only of classical dynamical theory. 
In the present paper, tensor notation is used through¬ 
out, and to the advantages of this notation the novel 
results are due, Parallel discussions are given corner ! 
sponding to two line-elements—the ' kmeraatical * 
line-element, ds* and the 4 action r 

line - element, ds 9 * 2 (h - v) Tdf* ** (h - V) : 

The laws of motion are discussed, leading to a general- , 
isation of Bonnet's theorem on particle orbits and a 1 
geometrical elucidation of the Principle of Least * 
Curvature. A completely determinate term of the 
Lagrangian equations for non-holonomte systems b 
developed. Necessary and sufficient conditions gity 
obtained for the admissibility of (N-r) immcable c 
co-ordinates in a system with N degrees of freedob*^ * 
From an invariant geometrical definition, of 
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three special types of particular dynamical importance 
are selected. A new definition of steady motion is 
given. The system of normals to a curve, originally 
defined by Blaschke, plays a fundamental part.— 
P. B. Shaw and C. S. Jex: Tribo-electricity and 
friction.—H. G. de Laaxlo : The absorption-spectra of 
some naphthalene derivatives in vapour and solution. 
The ultra-violet absorption spectra of mono-derivatives 
of naphthalene containing the groups CH-, Cl, Br, 
OH, COOH, CN, and NH,, were measured in vapour 
and in hexane solution. The 0-isomer spectra are 
more like that of naphthalene than the a spectra. All 
were shifted towards the red when compared with 
naphthalene by an amount which is of the same order 
in the case of naphthalene and benzene derivatives 
containing the same group. The solution spectra are 
always shifted towards the red when compared with 
the vapour This shift varies with the group, sug¬ 
gesting a modified f ‘ Stark effect " when the dipolar 
molecules are in the strong electric field of the solvent. 
The bands of most of the bodies examined have been 
ranged in simple series. These periodicities, repre¬ 
senting the atomic oscillations, are all smaller than 
that of the parent body and appear again in the 
infra-red.—O.MaasaandW H Barnes . Some thermal 
constants of solid and liquid carbon dioxide —R H. 
Fowler and D R. Hartree: An interpretation of the 
spectrum of ionised oxygen (O II). The terms of the 
C 5 II spectrum deduced from the observed lines by 
A. Fowler are correlated with theoretical terms 
expected on the theory of complex spectra developed 
by Heisenberg and Hund. The general agreement is 
satisfactory No lines involving the deepest-lying 
terms have yet been identified, but from consideration 
of the O I spectrum it appears likely that the normal 
term of the O II spectrum is a quartet S term — 
G. C. Simpson * On lightning The conducting 
channel of a lightning flash originates in the region 
of maximum electric field and develops only in the 
direction of the seat of negative electricity A 
negatively charged cloud can only be discharged by a 
discharge originating in a positively charged cloud, 
or in the induced positive charge on the earth's 
surface. A positively charged cloud may be dis¬ 
charged by discharges starting in the cloud and 
terminating either in the surrounding air or on the 
earth's surface. If a lightning flash is branched, the 
branches are always directed towards the seat of 
negative electricity. The application of these con¬ 
clusions to 442 photographs of lightning discharges 
reveals the fact that the majority of lower clouds from 
which discharges proceed are positively charged 


Geological Society, February 19.—J. W. Evans : 
Regions of compression (Anniversary address) The 
characteristic structures of regions of compression— 
folding, thrust-faulting and slaty cleavage—are, as a 
rule, the result of horizontal forces ultimately to be 
attributed to the contraction of the earth’s interior 
as it cools. It has been doubted whether, with the 
energy released by radioactive elements, the earth 
cools at all. The whole of that energy, however, is 
not converted into heat; much must be employed in 
effecting physical, chemical, or atomic changes in the 
surrounding rock, Jeffreys shows that the contraction 
on cooling of the crystallised rocks is more than enough 
to account for the folding of existing mountains. But 
them am many folds of ancient mountains, now worn 
gown, which would require still more contraction. 
This may have occurred m the following ways: (i)the 
of uncrystallised magma retaining the 
volatile constituents is greater than that of Crystallised 
L t > {*) the contraction on crystallisation is equal 
04 a big fall of temperature; {3) Contraction 


*:.**Ot 9944 , VOL. II7] 


may take place on changes of crystal-structure, 
chemical composition, or even atomic nature , (4) it 
will result from the loss of volatile constituents ; and 
(5) it must follow on the increase of pressure in the 
earth's interior due to the slowing down of its rotation. 
On the other hand, the extent of the crust may be 
locally increased in periods of tension by (1) infilling 
of rifts by igneous intrusions, and (2) slip-faulting 
and also by hydration of rocks. Compression and 
folding may also result (1) from change in the earth's 
form on diminished rotation ; (2) from change in the 
position of the crust relatively to (a) the poles and 
equator, ( b ) the maximum of gravitational force In 
illustration of the process of folding, two examples are 
described : (1) the ' Hercyman,' or 1 Armoncan,' fold- ^ 
mg of the south-western peninsula of England and " 
south Wales ; and (2) the Wezdden folding between 
the Thames Valley and the ' Massif Central' of 
France 

Physical Society, February 26.—J E. Calthrop : 
The effects of torsion upon the thermal and electrical 
conductivities of aluminium, with special reference to 
single crystals An attempt has been made to find 
the changes produced by torsion in the conductivities 
of single aluminium crystals, and of the annealed and 
hard aluminium wires from which the crystals are 
prepared. The hard wire gave a decrease of a few 
parts in a thousand in the thermal conductivity, but 
no change greater than one part in 1000 has been 
found in crystal wires. The decreases m the electncal 
conductivities, of the order of a few parts in 10,000, 
appear to be almost the same for all specimens — 
T H Harrison * A study of the concurrent variations 
in the thermionic and photo-electric emission from 
platinum and tungsten with the state of the surfaces 
of these metals The thermionic and photo-electric 
work functions for the same specimens of tungsten and 
platinum depend greatly on the previous heat treat¬ 
ment of the material For platinum the curves show¬ 
ing the dependence of photo-electric sensibility on the 
wave-length of the irradiation are of four different 
types, while as regards thermionic properties the 
specimens can take up either a 4 large-emission ' or 
a ' small-emission ' state, according to their treat¬ 
ment. The photo-electric work function of platinum 
appears to be greater than the thermionic, but no 
definite results were obtained for tungsten The 
photo-electnc curves obtained for both metals ex¬ 
tended asymptotically towards zero emission in the 
direction of increasing wave-length The irregular¬ 
ities m behaviour are attributed to the state of the 
surface of the specimens. 

Royal Statistical Society, March 16—Major P G. 
Edge : The growth of mortality due to motor vehicles 
in England and Wales, 1904-23 In 1904 171 deaths 
caused by motor traffic were recorded m England 
and Wales ; by 1923 this figure had grown to 2414. 
During the period 1904-23, while the mortality rate 
due to all causes had diminished by more than 11 per 
cent, the mortality caused by motor traffic had in¬ 
creased by approximately 1000 per cent. In London 
the figures for 1904 and 1925 were 24 and 595 
respectively. The general mortality rate in London 
was 30 per cent, lower m 1923 than in 1904, while 
motor fatalities increased by more than 2000 per cent. 
Motor-vans are responsible for more than their share 
of fatal accidents. Driving licences should only be 
issued after a serious test of proficiency, and vehicles 
should be compulsorily insured. Lack ^>f road sense 
and responsibility are more frequent factors of acci¬ 
dents among commercial vehicles than among owners 
drivers. 
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British Optical Science. 

^T^HE practice of optical science is largely concerned 

± with the provision of means for aiding vision 
and increasing its effectiveness. Of the human senses, 
vision is the one on which, above all others, scientific 
work directly or indirectly depends for its successful 
prosecution Thus, while optics may be regarded as 
the handmaiden of the other branches of science, the 
servic e rendered by it is essential and fundamental. It 
has provided science with—if we may quote the three 
classical examples—the microscope, without the aid 
of which medical science would have made little 
progress, the telescope, which has enabled astronomy 
to explore the heavens, and the spectroscope, which 
has played such a predominant part m modern physics 
and astrophysics 

With the increasing application of science and 
scientific methods to industrial processes, optical science 
has been brought more and more into the service of 
industry It has efficiently fulfilled this service by 
reason of the fact that it has been able to provide not 
only delicate and powerful means of making observa¬ 
tions, but also means of making accurate quantitative 
measurements in a simple and rapid manner. The 
use of the spectrometer in chemistry and the chemical 
industry, of the refractometer in biochemistry and m 
the preparation of foodstuffs, of the polanmeter in the 
evaluation of essential oils and in the sugar industry 
and of the interferometer in the examination of gases* 
and liquids, are a few examples of such applications, 
which are generally distinguished by simplicity of 
manipulation and by the rapidity with winch results 
can be obtained 

As the study of absorption spectra has progressed, the 
measurement of selective absorption has become of 
great practical importance to the chemist, and spectro¬ 
photometers are now in regular use which enable 
quantitative measurements to be made, not only in 
the visible spectrum, but also in the infra-red and in 
the ultra-violet The modern colorimeter has provided 
means by which the analysis and specification of colour 
can be recorded numerically, and thus permits of the 
accurate reproduction of any colour without recourse 
to the instrument on which the analysis was actually 
made, The position occupied by the microscope as an 
instrument of control is so thoroughly appreciated that 
it need scarcely be mentioned. A casual study of the 
many papers that have been read at the meetings 
of the Industrial Applications Section of the Royal 
Microscopical Society is sufficient to make one realise 
the difficulty of specifying any industry of real import¬ 
ance which has not materially benefited by the use 
of ttie microscope. The application also of the camera 
and of optical projection methods in routine testing 
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and in specific investigations in industry has now been 
definitely established. 

A survey of the uses to which optical instruments 
have been put might be indefinitely extended. Not 
only in industry but also in astronomy and geodesy, in 
medicine and biology, in aviation and navigaton, in 
photometry and illumination, in education and enter¬ 
tainment, has optical science found wide and useful 
scope for the application of its products. Nor has it 
neglected the simpler appliances on which so many of 
us depend for overcoming the limitations of our unaided 
vision and enabling us to carry out our ordinary occupa¬ 
tions with greater comfort and consequently with 
greater efficiency There has been evidence of growing 
interest m the care and preservation of the eyesight, 
whether of the child, the adolescent, or the adult, and 
considerable attention has been directed to a study of 
the eye, more especially with regard to the mechanism 
and processes involved in the act of seeing Improve¬ 
ments have been effected in the methods and apparatus 
for detecting and measuring errors of curvature and 
refraction of the eye, and, simultaneously, investiga¬ 
tions have been conducted which have resulted in many 
important improvements in the form of the lenses 
applied to give the necessary correction. 

The advances which have been made during recent 
years in the development and production of new types 
of optical instruments have been notable and far- 
reaching in their effects. On a previous occasion 
(Nature, Aug. 22,1925, pp. 265-267) we referred to the 
predominant share taken by British workers m aiding 
these advances and suggested that, in the interests of the 
optical industry, its achievements should be made 
more widely known. The forthcoming Optical Con¬ 
vention, which is to be held during the week April 12-17, 
should provide an opportunity for the technical and 
general public to obtain a comprehensive account of 
the important developments that have taken place in 
optical science and in the optical industry in Great 
Britain since the last Optical Convention in 1912, 

At no time in the history of British optics has 
progress been more rapid than during this period, and 
evidence of this progress in the different branches of 
theoretical optics, in the varieties of optical instruments, 
and in the various applications of optical methods, 
should not be lacking. British optical products are of 
such variety that a thoroughly organised and descriptive 
exhibition of them should have a high educational as 
well as commercial value, and should prove of interest 
not only to the optical expert and to those engaged in 
scientific work m which optics is subservient to some 
other branch of science, but also to that large and ever- 
increasing body of regular users of optical instruments 
of various types who are yet uninstructed in the 
NO. 2945, VOL. 117] 
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nature, construction, or origin of the instruments 
they use. 

The invention of optical systems and the development 
and perfection of new instruments, during the period 
under review, have been accompanied by investigations 
into the fundamental scientific principles on which 
they are based, and results of considerable value have 
been published. Continuous investigations have been 
conducted, for example, in analytical geometrical optics, 
in refractometry, and in colour measurement at the 
National Physical Laboratory, Teddington, in physical 
optics and instrument design at the Imperial College of 
Science and Technology, London, and in ophthalmo- 
logical optics at the Northampton Polytechnic Institute, 
London. Investigations of a fundamental nature, as 
well as those directed towards immediately practical 
ends, have also been conducted at the British Scientific 
Instrument Research Association, at various universi¬ 
ties and colleges, and in the laboratories of several 
manufacturing firms in the optical industry. The full 
nature and extent of these investigations will no doubt 
be clearly indicated during the Convention, and also 
their influence, on one hand, on optical production, 
and, on the other, on the progress of related branches 
of science. 

Papers dealing with the results of these investigations 
will be of interest mainly to those engaged professionally 
in optics or in the application of optics to some special 
science. The programme also includes, however, 
lectures addressed more particularly to the amateur, 
and discourses and demonstrations of such a character 
as to show the position of optics in the everyday life 
of the individual and of the nation. Thus, if the aims 
and objects of the Convention are even in part attained, 
there should result not only a much wider appreciation 
of the past achievements and current enterprise of the 
British optical industry and those associated with it, 
but also an appreciation of the part played by optical 
science in almost every sphere of human endeavour. 


Agricultural Progress in the 
United States. 



History 0/ Agriculture in the Northern United States, 
1620-1860, By Dr. Percy Wells Bidwell and Prof, 
John I Falconer. (Publication No. 358.) Pp. 
xii + 512. (Washington : Carnegie Institution, 1925.) 


F ROM the time of the Pilgrim Fathers in 1620 until 
the Civil War and the abolition of slavery in the 
middle of the last century, agriculture in the northern 
United States developed steadily from the smallest 
beginnings, progress being intimately associated with 
increasing colonisation and extension of occupied lands 
westward. In the present volume the authors have 
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most ably presented the history of American agriculture 
up to the time that a radical change in the economic 
life of the nation was brought about by the Civil War 
The account is one that will appeal to the general reader 
of history as well as to the agricultural worker; and, 
notwithstanding the wealth of detail, it captures the 
imagination and leaves a clear and forcible picture of 
the progress of agricultural development in the States. 

The earliest settlers on the eastern seaboard found 
some land already cleared and abandoned by the 
Indians, and further rough clearance was made by 
burning woods and meadows. Maize was the chief 
grain crop from the beginning, and the primitive method 
of manuring was to insert two or three fishes in each hill 
of corn. Multiple cropping was practised with maize, 
peas, and pumpkins, and wheat did well when intro¬ 
duced until attacks of black stem rust, about i860, 
caused spring wheat to be abandoned in favour of 
autumn wheat. Stock was very scarce at the begin¬ 
ning, the initial difficulty being shortage of forage, the 
native grasses not being sufficiently nutritious. The 
rapid spread of introduced English grasses and clovers 
improved matters, and islands were largely utilised for 
pasturage, as the common field system of agriculture 
precluded grazing for much of the year. The intro¬ 
duction of sheep was encouraged by legislation, especi¬ 
ally in New England, and though horses w^re also 
brought in, oxen were preferred for most farm work 
for almost two hundred years longer. The earliest 
New England farms were very small, only about 13 to 
38 acres, which was rather surprising considering the 
cheapness of land Lack of capital was the difficulty, 
and this was reflected in the scarcity of livestock and 
food supplies and the poverty of farm tools and imple¬ 
ments, even ploughs being missing at first, the work 
being done by mattocks and hoes The first begin¬ 
nings of trade in agricultural products were to relieve 
the food shortage, but eventually trade between the 
West Indies and New England was a central feature 
of economic life. New England supplied general 
agricultural necessities to specialised sugar-planting 
islands which could not afford time or labour for pro¬ 
ducing them. Export of horses and salted meat began 
about 1650, and continued until the end of the eighteenth 
century. Boston, Philadelphia, and New York became 
the chief centres for internal trade in farm products. 

Various systems of land tenure and distribution were 
adopted by different colonies, but the fundamental 
economic condition behind them all was the abundance 
of cheap land, which made both large estates and 
tenancy impossible. New England adopted community 
settlements, and common fields survived in pastures 
long after tillage fields had been separately enclosed. 
The system in the middle colonies was that of settle- 
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ment by the individual and payment by quitrents, 
which were practically unknown in New England. 

During the eighteenth century two types of agri¬ 
culture existed, that of pioneering in new settlements 
on the fi on tier, steadily advancing to the west, and 
that of the older agricultural communities on the sea- 
coast. The continual grain cropping and general lack 
of manuring caused much land soon to become ‘ worn 
out/ and westward migration in search of more fertile 
areas became general. Nevertheless, the value of land 
in the eastern colonies rose rapidly, and land speculation 
became rife. As time went on the land systems put 
into force in the different States opened up affected 
the relative colonisation and, except in New York 
State, the settlement of back country was favoured. 
Emigration west was also partly influenced by a grow- ' 
mg desire to escape from the puritanical social and 
ecclesiastical systems common in early settlements. 
The pioneers cleared land by girdling or burning, 
followed by two years’ grain crops and then grass. The 
life was extremely hard, hut resulted in great increase 
in the capital value of the holdings even when incomes 
were small. Lumbering, potash, and maple sugar¬ 
making were subsidiary industries m suitable districts. 

About 1780 the poorness of the farming was note¬ 
worthy, rapid deterioration of land being caused by 
lack of rotation crops. Successive unmanured grain 
crops were taken until the land was exhausted, when 
it was allowed to become covered with grass and 
hushes for several years until it was considered suffi¬ 
ciently rested to produce more grain. This system of 
weed fallowing for renewal of fertility was gradually 
replaced by sowing down artificial meadows, as the 
stock increased beyond the capacity of natural pastur¬ 
age Some manures, as seaweed, gypsum, and lime¬ 
stone, came slowly into use after 1750, and rotations 
were introduced. Maize held its position as the chief 
grain crop, the total produce being more than all other 
cereals together The association of wheat rust with 
the barberry was soon recognised, and legislation 
against the shrub was in force so early as 1726 in 
Connecticut. 

The colonial farms, throughout the eighteenth 
century, were almost entirely self-contained, providing 
food, clothing, and housing for their occupiers; salt, 
molasses, rum, tea, and coffee being almost the only 
goods habitually bought. Farmers on the coast were 
often sailors or fishermen as well, and inland farmers 
were often artisans. The lack of a home market was 
the insuperable barrier to specialisation in farming and 
prevented progress, in inland towns especially. Export 
trade to Europe grew towards the close of the eighteenth 
century, but that to the West Indies remained the most 
important, ij million bushels of maize being exported 
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thereto in 1792, and more than 1 million bushels of 
wheat. 

The first forty years of the nineteenth century marked 
a period of expansion and progress, as the population 
Tapidly increased with a westward movement The 
government federal land policy favoured settlement, 
giving liberal political privileges and freedom from 
tariff restrictions to new settlers. West of the Alle- 
ghonies the richer land gave better crops and pasturage, 
but all the early western settlements were extensive in 
nature, little labour and capital being expended over 
large areas, production being chiefly for home con¬ 
sumption until such time as markets weie opened up 
The gradual development of internal western trade with 
an eastern market for livestock was of great significance 
in American economic and political history. At the 
end of the eighteenth century definite interest in agri¬ 
cultural improvement was aroused, and the first agri¬ 
cultural society was founded in Philadelphia in 1785 , 
others followed, and were pioneers in agricultural 
education. 

In 1807 one Elkanah Watson exhibited two 
merino sheep at Pittsfield, Massachusetts, thus found¬ 
ing the cattle shows or fairs in the United States, 
making the direct appeal to farmers which the agri¬ 
cultural societies had failed to do State aid was 
forthcoming, and a chair including agriculture was 
founded at Columbia University, while at Gardiner, 
Maine, the first institute for teaching farming only was 
opened in 1822 The Agricultural College, however, 
was founded considerably later, in 1857, at Michigan, 
During this period also many types of labour-saving 
machines were introduced, aiding progress still further. 
Wool growing on a commercial basis began to develop 
in a spectacular way in the eastern States, nineteen 
million sheep being grown in 1840, and general im¬ 
provement and specialisation of livestock took place, 
with the introduction of special breeding stock from 
abroad. Throughout the colonies a gradual transition 
was taking place from self-sufficient economy to com¬ 
mercial agriculture, the chief hindrance being lack of 
working capital and imperfect organisation of markets. 
The most significant change was the decline in house¬ 
hold industries, with the transfer of textile industries 
from farm-house to factory. 

After 1840 a period of transformation set in, which 
is dealt with very fully by our authors The develop¬ 
ment of prairie agriculture in the west, with rapid 
settlement and soil exploitation, the building of canals, 
roads, and railways, thus giving access to new markets, 
caused readjustment of eastern farming to meet western 
competition, while the advance in agricultural chemistry 
made possible the era of artificial fertilisers. By i860 
the increase in corn production and stock rearing had 
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pushed steadily westwards, while hay was the leading 
crop m the east, where dairy farming had grown steadily 
in importance. 

The situation at the close of the period under con¬ 
sideration may best be indicated by a quotation : 

“ Whenever a branch of agricultural production, such 
as wheat, wool, or beef, proved profitable in the west 
and poured its supplies into the eastern market, it 
became necessary for the eastern farmer to find some 
other line of development; and, fortunately for the 
eastern farmer, the development of an urban popula¬ 
tion made this possible The uncertainty in the choice 
of farm enterprises was stimulating to thought. It 
tended to make the agriculture of the period rational 
rather than traditional It stimulated the development 
of the agricultural press and paved the way for the estab¬ 
lishment of agricultural education/* W F "R 


Crystals and Chemistry. 

Crystalline Form and Chemical Constitution By Dr. 
A. K. II Tutton Pp xiH-252 (London Mac¬ 
millan and C 0 , Ltd , 1926 ) 10s 6 d net 

IME was when the crystal was emblematic of the 
mysterious and the supernatural, the regularity 
and beauty of its outward form inspired the belief that 
it possessed properties which placed it on a different 
plane from ordinary matter Science has discredited 
the superstition but has really emphasised the wonder 
and the mystery That the regularity of form implied 
a corresponding regularity in elemental structure was 
early recognised, and many and varied have been the 
attempts to explain the nature of a crystal m terms of 
the properties of the chemical molecules of which it is 
composed. Of recent years the subject has received 
fresh attention chiefly because the discovery of X-rays 
has placed in the hands of the physicist a new tool 
which enables him to probe beneath the surface and 
actually to examine the arrangements and dispositions 
of the atoms or molecules in the small unit of pattern, 
the continued repetition of which finally results in the 
familiar crystal. The widespread and continually 
expanding applications of X-rays to the problems of 
crystallography have perhaps resulted in a tendency to 
ignore the results of previous work, and a book such 
as this will perhaps do something to emphasise the 
immense volume of results accumulated by the pure 
crystallographers, results which have perhaps not 
always had the recognition they merit. 

The book contains the subject matter of a series of 
lectures and is, in a way, an abstract of some of the 
material dealt with more fully in the author's larger 
and well-known text-book. The title is a somewhat 
comprehensive one, and it is not to be expected that 
the whole of the field it implies can be covered in a 
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relatively small volume. Dr. Tutton's own researches 
form the bulk of the material on which the deductions 
are based. These are, for the greater part, concerned 
with some remarkable isomorphous senes, the alkali 
sulphates and selenates and the corresponding double 
sulphates and selenates. For the satisfactory examina¬ 
tion of the small variations in structure of the members 
of such senes, the author was forced to devise new and 
more accurate methods of measurement, and one 
chapter is devoted to a description of some of the 
elaborate and ingenious instruments designed especially 
for this work 

In the succeeding chapters are given the results of 
these investigations, results which once more demon¬ 
strate that an increase of knowledge almost always 
results from an increased precision of measurement. 
The author emphasises the fact that, although there 
is a very close resemblance between the various 
members of these series, there are differences and these 
differences are subject to very definite laws For 
example, when potassium is replaced successively by 
rubidium and csesium, all the properties of the crystal 
show progressive changes , rubidium is always inter¬ 
mediate between potassium and caesium, no matter 
whether it is the dimensions or angles of the crystal 
unit, the refractive indices, the heat expansion, or some 
other property which is being measured In the same 
way, it is always found that the ammonium salt 
resembles extremely closely that of rubidium, implying 
that a replacement of the rubidium atom, by the NIi 4 
group can be effected with practically no change in the 
crystal properties. 

In the latter half of the book various interesting 
problems are discussed, problems which are for the 
most part suggested by the researches on isomoTphous 
series. There Dr. Tutton describes the conditions 
which favour the growth of crystals of one substance 
on the surface of another and the formation and nature 
of mixed crystals. Further chapters are devoted to the 
questions of enantiomorphism and optical activity and 
to that interesting phenomenon, the liquid crystal. 

A brief survey is given of Federov’s methods of 
crystal classification and description, and in directing 
attention to this work the author has performed a real 
service. To one accustomed to the usual method of 
crystal description, Federov's papers make difficult 
reading, but the signs are not wanting that there is a 
real physical significance in the notation and that, in 
many cases, the description of a crystal in the way 
advocated by Federov gives a valuable clue to the 
molecular arrangements. 

Throughout the volume the author frequently refers 
to the results of X-ray measurements, but has made no 
attempt to give a full account of this work. His aim 
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has rather been to show how it has confirmed and 
extended the deductions made by the older methods. 
This does not mean that he docs not appreciate the 
X-ray work ; in fact, in his enthusiasm for it, he is apt 
at times to take as an established fact what the X-ray 
worker intended only as a speculative suggestion. ■ 
The book is admirably produced and profusely 
illustrated by excellent diagrams and plates, and is 
completed by a bibliography of the author’s researches 
and a detailed index. It is perhaps a pity that no 
references are given to the many other researches 
described throughout the volume. 


Osteology of the Reptiles. 

The Osteology of the Reptiles. By Prof. Samuel Wendell 
Williston. Arranged and edited by Prof William 
King Gregory. Pp xin + 300 (Cambridge, Mass. * 
Harvard University Press; London : Oxford Uni¬ 
versity Press, 1925.) 185. 6 d net. 

N no domain of zoological science have the con¬ 
tributions of American naturalists been more 
splendid than in that of vertebrate paleontology, and 
in the list of pioneer workers in this domain an honoured 
place will always be accorded to Samuel Wendell 
Williston, who, born and nurtured in obscurity, had 
by the time of his death in 1918 won his way to recogni¬ 
tion as the chief authority upon the extinct amphibians 
and reptiles. Apart from his specialist papers upon 
fossil vertebrates and upon modern dipterous flies, 
Williston was well known to the general zoologist for 
his excellent book on “ Water Reptiles of the Past 
and Present/' published in 1914, and during the last 
year of his life he was busily engaged in the preparation 
of a second work of a general character on “ The 
Reptiles of the World, Recent and Fossil." The volume 
now under review comprises the main part of this 
general work, so far as it had been completed at the 
time of the author’s death, put into shape and edited 
at the competent hands of Prof. W. K, Gregory. 

The book is one which will be of great use to the 
student and teacher of osteology, while to the general 
zoologist it will serve the useful purpose of providing 
a conspectus of contemporary knowledge regarding 
the bony skeleton of extinct reptiles, drawn up by a 
master of the subject. 

Perhaps the most valuable part of the book consists 
of the series of illustrations, nearly two hundred in 
number, These are for the most part line drawings 
by the author, embodying the latest results of palaeonto¬ 
logical research whether by himself or by others, and 
of admirable clarity. While these drawings take up 
a large part Of the whole volume, they ate accompanied 
by near and valuable letterpress--interrupted here 
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^nd there by gaps still unfilled when the author finally 
laid down his pen, The weakest parts of the book are 
to be found, as in many other pakeontological works, 
where the author strays beyond the confines of osteology 
into the field of general- evolutionary theory Such old 
friends as “ evolution is irreversible/’ “ there has been 
a continuous loss of parts ” (in the evolutionary history 
of the bones of the skull), “ a race of small animals has 
never been evolved from a rate of large animals,” had 
better be omitted in the text-books of to-day They 
are in conflict with one of the mam canons of evolu¬ 
tionary philosophy- that its principles must be founded 
upon a broad basis in winch are incorporated the avail¬ 
able farts not of paleontology alone hut of comparative 
anatomy, embryology, physiology, and field natural 
history as well 

In practn e such statements do harm , for the 
student, Ins attention gripped in the first instance and 
his interest fired by such clearly and crisply enunciated 
' laws/ is bound sooner or later—if he passes into 
territories other than those of fossil osteology—to come, 
across facts which raise doubts in his mind as to whether 
there is anything in such so-called laws He finds, for 
example, the facts of embryology assuring him that 
the early evolution of the Ammota has as one of its 
characteristic features the gradual increase in the size 
of the egg correlated with the provision of a larger 
and larger amount of hoarded-up food material or 
yolk, and that on the other hand the evolution of the 
modern mammal lias involved a reversal of this evolu¬ 
tionary process—the supply of food yolk being gradu¬ 
ally reduced and the egg reverting to a comparatively 
small size. He is assured again that the evolution of 
the modem fishes has involved the primitively sym¬ 
metrical pointed tail passing through a penod of 
gradually increasing asymmetry, but that at a later 
period the evolutionary history of various highly 
specialised modem teleosts has involved a reversion 
to the symmetrical pointed form of tail. He learns 
that in the evolutionary history of the cranial bones, 
reduction in number of elements by processes of fusion 
rather than of elimination are by no means to be 
ignored. He realises that although it is perfectly true 
that increase in size of body has been one of the 
principal features of animal evolution, there are yet 
very numerous cases where adaptation to a particular 
mode of life has involved great diminution of size. 

However, such little aberrations, as I regard them, 
into unsound evolutionary philosophy must not be 
allowed to distract our attention from the main fact 
that this last book by Samuel Wendell Williston is, 
as regards what it purports to be—a text-book on the 
osteology of the reptiles—of admirable quality and 
great value. j Graham Kerr. 

NO. 2945, VOL. 117] 


Enzyme Action. 

Die Fermente und ihre Wirkungen. Von Prof. Dr. Carl 

Oppenheimer. Nebst einem Sonderkapitel: Physi - 

kahsche Chentie und Kineiik , von Dr Richard Kuhn. 

Funfte vollig neu bearbeitete Auflage, Lief. 1-8. 

Pp 1204, (Leipzig * Georg Thieme, 1925 ) 

ROBABLY all the important chemical actions 
operative in animal and vegetable systems take 
place through the agency of enzymes or ferments, the 
organised catalysts. 

It is somewhat unfortunate that the difficulties 
attending the preparation and purification of enzymes 
are so- great that the chemical composition of any one 
of a very numerous family is still unknown. Even 
Willstatter’s preparations in a high state of purity 
contained both proteins and carbohydrates in variable 
quantities Many attempts dating from the time of 
Liebig have been made to elucidate their mode of 
operation, and to obtain from an examination of the 
physical and chemical processes of enzyme action 
some idea of their chemical constitution and structure. 
The evidence in favour of the hypothesis that enzymes 
exert their catalytic properties by a process of adsorp¬ 
tion, similar in some respects at least to the inorganic 
catalysts, appears to be complete, but the nature of 
the adsorption complexes is unknown It is frequently 
argued that since enzyme action is even more selective 
in action than is the case with inorganic catalysts, the 
adsorbate-substrate union must be highly complex. 
We find the view fully expressed that enzymes may be 
regarded as proteins, globulin-like in character, the 
union to the adsorbate being effected by reactive groups 
which occur at definite space intervals along the com¬ 
plex molerule The selective action of hydrolytic 
enzymes for optically active adsorbates lends support 
to the multipoint contact or 4 key in lock ’ hypothesis* 
but, as in the case of simple inorganic hydrolysis, the 
effect of steric hindrance on one reactive group and 
on the reaction velocity is a factor which cannot be 
left out of consideration. 

It is fully established that enzymes are very sensitive 
to a change in hydrogen ion concentration of their 
environment, supporting the view that they are 
amphoteric substances possessing diverse activities in 
their different ionic modifications. At the same time, 
the enzymes are colloidal in their nature and their 
activity is greatly dependent on the degree of dispersion, 
which in turn is affected by numerous factors such as 
alteration in the protein content of the solution which 
serves to support or protect the enzyme, the presence 
of electrolytes, alteration in temperature or intensity of 
incident radiation. 

The fifth edition of Prof. Oppenheimer’s V Die 
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Fermente und ihre Wirkungen ” must be considered 
as the most authoritative work that has yet appeared 
on this subject. A casual glimpse of the various 
volumes, of which eight have now appeared, indicates 
that a veritable “ Beilstein ” of information has been 
collected together A closer inspection reveals the 
fact that the vast mass of experimental data has been 
carefully assimilated and subjected to a critical ex¬ 
amination The alternative points of view of various 
investigators have been given without bias. 

The book may be divided into three parts. In the 
first the chemical and physico-chemical characteristics 
of enzyme action are discussed in detail Nearly three 
hundred pages of text, plentifully supplied with dia¬ 
grams, experimental data, and references which appear 
completed up to and including the year 1924, have 
been written by Dr Richard Kuhn on the physical 
chemistry of enzyme action, forming m itself a mono¬ 
graph which is not only a mine of information but 
also a model of condensation and clarity. 

A short section is devoted to a discussion on the 
biology of ferments, whilst the remainder of the work 
includes a systematic classification of various types of 
ferment and enzyme action. 

The production of this work is an achievement on 
which both Dr. Oppenheimer and Dr. Kuhn as well as 
the publishers, G. Thieme of Leipzig, are to be con¬ 
gratulated for, if it accomplished no more than to 
serve as a digest of the enormous quantity of work 
that has appeared during the last decade alone, and 
published in the most diverse periodicals, on this com¬ 
plicated subject, it would have been of great value. 
Presenting in addition a careful formulation of the 
considered views of those who have made a detailed 
study of enzyme action, the volumes may well be 
considered indispensable to those interested in the 
subjects of chemistry and physics in their biological 
application. E. K. Rideal 


Our Bookshelf. 

Dr* H. G . Bronn's Klassen und Ordnungen des Tier- 
reichs wissenschaftlich dargestelU %n Wort und Btld . 
Sechster Band, Abteilung 1 *. Pisces {Fische), Be- 
arbeitet von Prof Dr. M. Rauthcr. Lieferung 39. Pp. 
583-710 + v. 15 gold marks. Fdnfter Band: Arthro - 
poda Abteilung 2 * Myriapoda. Bearbeitet von Dr. 
K. W. Verhoeff. Lieferung too. Pp. 539-666. 14*50 
gold marks. Dritter Band: Mollusca (Weichtiere), 
Buch 3 : Pulmonata. Bearbeitet von Dr H. Simroth, 
fortgeftihrt von Dr. H. Hoffman. Lieferung 147. 
Pp. 737-832. 10*50 gold marks. (Leipzig: Akade- 
mische Verlagsgesellschaft m.b.H., 1934-25.) 

Band 6 , Abteilung 1 contains accounts of the Lepto- 
cardii and the cyclostomes contributed by four succes¬ 
sive authors—Drs. Lbnnberg, Favaro, Mozejko, and 
Rauther, the last named being responsible for this 

Np. 294 S, VOL. 11 7] 


Lieferung 39 which completes the Abteilung. He has 
contributed the last dozen pages of the description of 
the urinogcnital organs of cyclostomes, a clear account 
of the development and organogeny of Lampetra and 
of Bdcllostoma and of the biology of the principal 
species, and a scheme of classification in which the 
characters of the known genera and species are con¬ 
cisely stated. A short discussion on variation and 
similar matters, some general observations on geograph¬ 
ical distribution, and an appendix on the origin and 
relationships of cyclostomes, form the concluding part 
of the text. There is an adequate systematic and 
subject index Opportunity might have been taken to 
refer in the appendix to memoirs by Cole and others 
which have been issued since the earlier parts of the 
volume were published. 

Lieferung 100 (Band 5, Abt 2) opens with an account 
of the systematic characters of the Geophilomorpha, the 
families, subfamilies, genera, and subgenera being 
concisely defined and tabular keys provided where 
necessary. Supplements on the Scolopendromorpha, 
Lithobiomorpha, and Notostigmophora—two suborders 
and a Subclass which were dealt with in preceding 
sections of the work—bring the information on these 
up-to-date. A concluding chapter is devoted to a 
detailed consideration of the geographical distribution 
of the Myriapoda, including the delimitation of the 
European and Mediterranean subregions, and a com¬ 
parison of the rhilopod fauna of the eastern and 
western parts of the latter 

Lieferungen 95-146 of Band 3, Buch 2, were written 
by the late Prof. H. Simroth and published in 1908-14. 
The first fifteen pages of the present Lieferung (147) are 
from his manuscript, and complete the account of the 
development of the reproductive organs of the Pul¬ 
monata, and summarise the records of natural and 
artificially produced developmental abnormalities. Dr. 
Hoffmann is the author of the rest of the Lieferung. 
He contributes a list of some 750 works published 
subsequent to 1908, which forms a continuation of the 
lists given in earlier parts of the book. A number of 
memoirs dealing with Indian and other species seem to 
have escaped attention and arc not included in the list. 
The remaining pages contain appendices which embody 
the results of work published during the last twelve 
years References are given to the earlier pages of the 
book to which these supplementary accounts relate; 
c.g. on the form of the body, shell, and operculum, on 
the integument, connective tissue, muscle, mantle, and 
on secretion of the shell. 

Fame it France . Par L Berland 10 : Hyminoptires 
vespiformes , /. (Sphegidce, Pompiltdas , Scohidce , 

Sapygidce, Mutilhdce). (Federation fran^aise des 
Soci^tes de Sciences naturelles : Office central de 
Faunistique) Pp viu + 364. (Pans : Paul Le- 
chevalier, 1925.) 45 francs. 

The author of this volume includes in the Vespiformes 
all wasp-like Aculeates other than the Chrysididae. 
The present contribution deals with the five families 
Sphegidae, Pompilidae, Scoliidae, Sapygidae, and Mutil- 
lidae, or, in other words, the fossorial forms. Owing 
principally to insufficiency of referertce material, the 
Betbylidae are not included, and their treatment is 
postponed until the appearance of a second volume 
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which is in course of preparation. M. Berland has, for 
the first time, provided a comprehensive account of the 
450 species of French fossorial wasps, and has accom¬ 
plished his task with notable success As in previous 
volumes of the senes, full use is made of generic and 
specific keys, while each genus and species is also 
separately diagnosed. Under every species there is 
given a resume of its distribution and of the chief facts 
relating to its biology. The biological notes arc espe¬ 
cially useful, since the author has sifted the literature 
of the subject with very evident care, and wc know of 
no other work where similar information is available in 
an equally concise form. As M Berland remarks, the 
study of the habits of IJymenoptera is more especially 
due to French observers, among whom the names of 
Latreille, Lepeletier, IHifour, Fabre, and Ferton are 
recalled The author has wisely dispensed with long 
detailed lists of synonymy, and has left those who are 
curious on this subject to refer to the catalogue of Dalla 
Torre for all questions of nomenclature prior to 1897. 

The book is profusely illustrated with 663 text figures, 
and, With the exception of Figs. 17-19 and 305, all are 
the original work of M Berland. The various structural 
details which are thus represented add materially to the 
value of the book, and although many of these illustra¬ 
tions appear somewhat wooden in character, they never¬ 
theless fulfil their purpose We can recommend the 
book as one which should find a place on the shelves of 
English entomologists A I). I. 

(1) The Animals of New Zealand * an Account of the 

Dominion's Air-breathing Vertebrates. By (apt F. 
W. Hutton and James Drummond. Fourth edition, 
revised and enlarged Pp 434. (Auckland, Christ¬ 
church, Dunedin, Wellington, Melbourne and London: 
Whitcombe and Tombs, 1923 ) 155. 

(2) A Synopsis of the Vertebrate Animals of Tasmania . 
By Clive E. Lord and H. H. Scott Pp v 4-340 + 41 
plates. (Hobart: Oldham, Beddome and Meredith, 
1924) n.p. 

(3) Red Deer Stalking in New Zealand By T. E. 
Donne Pp, xii + 270 + 32 plates. (London, Bom¬ 
bay and Sydney : Constable and Co., Ltd., 1924) 
21 s. net. 

(1) It is with pleasure that we welcome a new edition 
of Hutton and Drummond's “ Animals of New Zealand/* 
This is a well-written and well-illustrated account of a 
most interesting fauna, indispensable to all concerned 
with the vertebrate life of the southern hemisphere. 
It should do much to stimulate local interest and so 
help those who are endeavouring to preserve the fauna 
and flora of the Dominion. 

(2) Mr. Lord and Mr. Scott are to be commended for 
their “ Synopsis of the Vertebrate Animals of Tasmania/* 
This work gives a concise account of all the vertebrates 
known to mhabit the island and the surrounding seas. 
Its illustrations are satisfactory and the volume contains 
a great deal of valuable information concerning the 
habits and distribution of many species. Some useful 
notes on mammalian osteology are incorporated in the 
text Incidentally, here and there, the authors tell a 
good story, and that relating to the Hobart policeman 
who tned to arrest a sea-leopard, in the small hours, as 
* a drunk and incapable/ is particularly pleasing. 

(3) Though “ Red Deer Stalking in New Zealand ” is 
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naturally a book for the sportsman rather than the 
zoologist, the latter will find in it a good deal of infor¬ 
mation relating to the present status of the red deer 
and of the many other species of deer that have now 
been introduced and acclimatised in New Zealand, 
Some very good photographs of heads from the 
Dominion, accompanied by measurements, add materi¬ 
ally to the interest of the book. 

A List of British Aphides (including Notes on their 
Synonymy , their recorded Distribution and Food Plants 
in Britain , and a Food-Plant Index). By Dr, J. 
Davidson (The Rothamsted Monographs on Agri¬ 
cultural Science.) Pp xi + 176. (London: Long¬ 
mans, Green and Co., 1925 ) 125. 6d. net. 

Thf volume under notice is the fourth of the recently 
instituted series of “ Rothamsted Monographs on 
Agricultural Science/’ and is the first to treat of an 
entomological subject. The morphological characters 
separating allied species of aphides are often com¬ 
paratively trivial, and this fact, coupled with poly¬ 
morphism and a certain plasticity of host-selection, 
has led to much confusion in the identification of these 
insects. Their involved nomenclature has been badly 
in need of revision, and in many cases it has become a 
difficult task for the entomologist, who was not a 
professed aphidologist, to make certain of the genus 
or species to which a given name is strictly applicable. 
Since the ‘ List * before us is a product of the 
activities of the Rothamsted Experimental Station, its 
object is more especially to facilitate the labours of 
workers in agricultural science From this aspect only 
(even if there were no other) the accurate determination 
of species of aphides is of particular importance. This 
fact has in recent years acquired additional significance 
owing to the discovery that certain species of aphides, 
and apparently no others, are concerned with the trans¬ 
mission of mosaic disease in the case of the raspberry, 
tomato, potato, and sugar-cane Dr. Davidson has 
done a useful service in providing synonymic lists of 
all the British speries and genera of aphides in the light 
of recent taxonomic changes The specific names are 
alphabetically arranged and amount to nearly 400, and 
the number of genera recognised is 87. The long list 
of plant genera and species, with the aphides recorded 
from them, should prove especially helpful. The 
first due to the possible identity of a particular species 
of aphid is commonly obtained by noting, in the first 
instance, the plant upon which it is found. The book 
concludes with an extensive bibliography of all the more 
important papers on these insects. 

Exercises in Practical Physics . By Sir Arthur Schuster 
and Prof. C. H. Lees. Fifth edition, revised, Pp. 
ix + 373* (Cambridge: At the University Press, 
1925.) 12 s. 6 d. net. 

It is some twenty-five years since the first edition of 
this book was reviewed in these columns. In several 
subsequent editions, including the present one, it has 
undergone some revision, chiefly necessitated by the 
steadily rising standard of the courses for which it was 
intended. It is a long life for any physics text-book, 
and such longevity is in itself the most eloquent of 
tributes to its many merits. Yet there may be sotnfc 
who will find lingering about it a suggestion of an oJd- 
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world atmosphere, as it were, which a modem inter¬ 
polation or two (the thermionic valve, for example) 
merely emphasises instead of dispelling. Still, it is 
difficult to support such an accusation—if it be an 
accusation—by specific instances. What is indisput¬ 
able, on the other hand, is the admirable soundness 
and thoroughness which characterise the book through¬ 
out. Of particular value is its insistence on the con¬ 
sideration of order of accuracy of measurements and 
results, for this is an aspect of laboratory instruction 
which is apt to suffer nowadays from the congested 
condition of practical syllabuses. Students who 
work conscientiously through this book, even without 
assistance from a teacher, will have laid a very secure 
foundation for more advanced experimental work in 
physics. 

At the same time, one cannot but wish that the scope 
had been more comprehensive. It is true that there 
are sufficient experiments to constitute a satisfactory 
course, but no two teachers would be likely to select 
exactly the same experiments as being best suited 
to their special circumstances, and the book would 
therefore have been much more generally useful had 
it contained a wider range of experiments, from which 
selection could be made as required. 

Zoologie ini Grundnss Von Prof Dr. Walter Stempell 

Erste Lieferung Pp xviii + 160 6-60 gold marks. 

Zweite Lieferung Pp 161-336 6-90 gold marks 

(Berlin : Gebrilder Borntraeger, 1925 ) 

These two parts are devoted to accounts of the morpho¬ 
logy, structure, and classification of animals from 
Protozoa to Chordata, and the author has been faced 
with the problem of what to include and what to omit— 
as are all writers of text-books, and each author has his 
own views on the subject But is seems difficult to 
justify the inclusion of even short accounts of relatively 
rare parasites of man, the affinities of some of which 
(1 e.g . Rhinospondium, the Spirochaetes, and the Chlamy- 
dozoa) with the Protozoa are more than doubtful. The 
brief description and single figure of the Mesozoa can 
be of little use, and the same may be said of the 
characterisations in two or three lines of many of the 
families of coelenterates and other Metazoa. It is 
evident the author has carefully rationed himself in his 
descriptions of the more important organisms in regard 
to many of which further detail would have been helpful. 
The extent of the compression may be judged by citing 
as examples the Prototracheata, which are dealt with 
in 20 lines of text and 4 figures, the Scyphozoa in 30 
lines and 5 figures, the rotifers in 26 lines and 2 figures, 
the Diptera in 15 lines and 4 figures; there are short 
descriptive legends to most of the figures. 

The parts on the Mollusca and the Chordata are, on 
the whole, more satisfactory. The illustrations are 
usually well chosen and well reproduced, and many of 
them are original. It should have been possible to give 
better figures of Entamoeba, the Spirochaetes, the larva 
of Filaria and Ptdex irritans. 

The table of contents shows that the succeeding parts 
are to deal with physiology, development, biology, dis¬ 
tribution, and phytogeny, on which there is room for a 
good text-book. We shall look forward with interest 
to the author's mode of treatment of these important 
r«ubject$. 
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Ostwald-Luther Hand - und Htlfsbi^ch zur Ausfuhrung 
pkystkockemischer Messungen. Herausgegeben von 
C. Drucker Vierte neubearbeitete Auflage. Pp. 
xx + 814 + 3 Tafeln (Leipzig : Akademische Verlags- 
gesellschaft m b II., 1925.) 35 gold marks. 
Ostwald’s “ Hand- und Hilfsbuch ” has changed 
almost beyond recognition since it was first issue4 in 
1893 It was then a comparatively small book, and 
the reviewer remembers vividly how as a student he 
used it as a text-book of scientific German. The second 
edition, issued in 1902, called for the services of 
a collaborator in the person of Prof. Luther ; and 
now, fifteen years after the appearance of the third 
edition, the issue by Prof Drucker of a fourth edition 
has only been possible with the aid of a long list of colla¬ 
borators, who have contributed complete sections on 
optical measurements, X-ray measurements, radio¬ 
active measurements, etc Including the indexes, the 
whole volume now covers more than 800 pages, and it 
would have been still larger but for the fact that, 
in the opinion of the responsible editor, the appearance 
of the “ Kolloidchemische Praktikum ” of Wo Ostwald 
has rendered it no longer necessary to add a section on 
the technique of colloid chemistry In the same way the 
revision of the “ Physikalisch-Chemisrhen Tabellen ” 
of Roth and Scheel has made it possible to omit most 
of the numerical data. The details of the practical 
course at Leipzig (which includes fourteen electrical 
exercises, but only one optical experiment, with a 
sodium lamp as the only light-source) have, however, 
been retained as an appendix. 

Handbuch der biologtschen Arbeitsmethoden . Heraus¬ 
gegeben von Prof Dr Emil Abderhalden. Lieferung 
173. Abt 9 Methoden zur Erforsckung der 
Letstung des tienschen Organtsmus, Teil 2, 1 Halftc, 
Heft 2. Methoden der Susswasserbwlogie. Pp. 
285-542. (Berlin und Wien: Urban und Schwar- 
zenberg, 1925.) io-8o gold marks. 

The second part of the “ Methoden der Susswasser- 
biologie ” is a further instalment of that indispensable 
work “ Handbuch der biologischen Arbeitsmethoden/' 
edited by Prof Emil Abderhalden, and continues the 
description of freshwater biological methods begun in 
Part 115. The present portion begins with the rearing 
of freshwater insects of all groups, followed by other 
invertebrates. In such experimental work, the know¬ 
ledge of the food required by the animals in question 
is essential, and a large amount of exact information 
is given as to the feeding at every stage. The culture 
of certain invertebrates as fish food has now become a 
matter of extreme importance, and special prominence 
is given to the small Crustacea such as the Cladocera, a 
separate chapter being given to Dapknia magna Straus. 
Then follow a long treatise on the rearing of freshwater 
fishes, more especially carp and trout, although others 
are also mentioned; a most interesting account of the 
methods of investigating the history of lake bottoms by 
means of samples taken by boring tubes and tube 
sounding leads; and finally chapters on boats for 
scientific work in inland lakes and a description of the 
working of the biological station at Lunz in the Austrian 
Alps. As each section is by an expert in his own line, 
we have an up-to-date account of all recent research 
methods which is of inestimable value to all freshwater 
biologists. 
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Letters to the Editor. 

[ The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts tntended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 


The Motion of the Spinning Electron. 

In a letter published m Nature of February 20, 

E , 264, Messrs Ulilcnbeck and Goudsmit have shown 
ow great difficulties which atomic theory had met m 
the attempt to explain spectral structure and Zeeman 
effects, can be avoided by using the idea of the spinning 
electron Although their theory is in complete 
qualitative agreement with observation, it involved 
an apparent quantitative discrepancy The value of 
the precession of the spin axis in an external magnetic 
field required to account for Zeeman effects seemed 
to lead to doublet separations twice those which are 
observed This discrepancy, however, disappears 
when the kinematical problem concerned is examined 
more closely from the point of view of the theory of 
relativity 

As usual, letters in heavy type will denote vectors 
The anomalous Zeeman effect seems to require that 
the spin axis of the electron processes about an 
external magnetic field H with angular velocity 



(A) 


where c is the velocity of light and -e, m arc the 
electronic charge and mass Suppose such a spinning 
electron moves with velocity v through electric field 
E At first sight it would seem that, being subject to 
magnetic field 

H = 1 [E x v], 
c 

the spin axis will precess about the instantaneous 
normal to the orbital plane with angular velocity 


e 

me * 


[Ex v] 


(B) 


As the mean value of this expression is just twice the 
angular velocity with which the perihelion of the 
orbit rotates on account of the variation of mass of 
the electron, this would lead to twice the observed 
doublet separation 

There is, however, an error in the above reasoning , 
the precession of the srun axis so calculated is its pre¬ 
cession in a system of co-ordinates (2) in which the 
centre of the electron is momentarily at rest. System 
(2) is obtained from system (i), in which the electron 
is moving and the nucleus at rest, by a Lorentz trans¬ 
formation with velocity v If the acceleration of the 
electron is f, and system (3) is obtained from system 
(1) by a Lorentz transformation with velocity v + fdf, 
then the precession which an observer at rest with 
respect to the nucleus would observe, and which 
should be summed to give the secular precession, is 
that precession which would turn the direction of the 
spin axis at tune / in (2) into its direction at time 
t-i dt in (3) if both directions were regarded as direc¬ 
tions in (1) To a first approximation system (3) 
is obtained from system (2) by a Lorentz trans¬ 
formation with velocity idt together with a rotation 
(i/2c 2 )[v x i]dt Thus the observed rate of precession 
will be, to a first approximation, 


[E* v]--L [v *f] 


2 C* 
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To a first approximation 



so the rate of precession is 


e 

2 me* 


[E x v], 


(C) 


just half the expression (B) 

The interpretation of the fine structure of the 
hydrogen lines proposed by Messrs. Uhlenbeck and 
Goudsmit now no longer involves any discrepancy 
In fact, as Dr Pauli and Dr Heisenberg have kindly 
communicated in letters to Prof Bohr, it seems 
possible to treat the doublet separatum as well as the 
anomalous Zeeman effect rigorously on the basis of 
the new quantum mechanics The result seems to be 
full agreement with expenment when the calculation 
is based on formula* (A) and (C) 

I hope in a later paper to develop the above kine¬ 
matical argument in greater detail 

In conclusion, I wish to express my appreciation of 
the encouragement and help of Prof Bohr and 
Dr Kramers L H Thomas 

Umversitetets Institut for Teoretisk Fysik, 
Copenhagen, February 20 


Genes and Linkage Groups In Genetics. 

Now that Prof MacBnde has delivered himself of 
Ins final reply to Prof Huxley on the subject of 
linkage and genes, I should like to offer a few com¬ 
ments on a point from which further confusion might 
easily arise in the future It concerns the use of the 
word 1 linkage ' This term was originally proposed 
by Prof Morgan, and the first evidence of its appear¬ 
ance m print that I have been able to find is in the 
title of a paper published in the Biological Bulletin 
for August 1912 by T. H Morgan and Clara S Lynch 
on “ The linkage of two factors in Drosophila that are 
not sex-linked.'’ In the previous year Mr. Bateson 
and I had shown that what we had hitherto termed 
4 coupling * and * repulsion ' were in reality phases 
of the same phenomenon, and we subsequently 
adopted Morgan's term as a convenient one for the 
phenomenon as a whole In this matter the United 
States and Europe saw eye to eye, and henceforward 
the term ‘ linkage' in this definite and precise sense 
has been in use by geneticists all the world over 

Before a case of association between characters in 
the hereditary process can be assigned to the category 
of linkage, it must be shown (1) that each character, 
followed separately, shows normal segregation m the 
Mendelian sense, and (2) that the relative distribution 
of the characters in a given generation differs in orderly 
fashion according as their gametic representatives 
entered the parental zygote together or apart. Only 
when these conditions are observed are we entitled to 
speak of a case as exhibiting the phenomenon of 
linkage. 

Here it seems to me that Prof MacBnde becomes 
definitely misleading In his letter of March 6, p 340, 
he cites as a case of linkage the effects produced m 
the developing vertebrate embryo by alterations in 
amniotic pressure. No doubt such alterations pro¬ 
duce simultaneous and definite effects in various 
organs. Such a statement, coming from such an 
authority on matters embryological, I do not dream of 
questioning But when Prof MacBride cites this as an 
example of linkage, I assert that he has no right to 
do so until he, or some one else, has proved that it 
fulfils the conditions necessary to bring it under the 
heading of this phenomenon Until this has been 
done, the case, interesting as it may be in other 
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connexions, is here worthless. For it is quite likely 
that it has nothing whatever to do with linkage. 

Mr. Tate Regan, too (Nature, Jan 16, p. 86), has 
fallen into the same error when, in fiat fishes, he 
describes ambicoloration, monomorphic scales, and 
delayed migration of the eye as a linkage group. 
That these variations tend to occur together is well 
recognised, but here again we know nothing of their 
hereditary behaviour, and until we have some 
knowledge of this it is beside the mark to bring them 
forward. As Prof Huxley suggests in his letter of 
February 20, p 268, they may quite well be all depend¬ 
ent upon the operation of the same genetical factor 
In the white sweet pea the colourless flower is always 
associated with a green axil and a pale brown seed 
coat, and these three associated characters can all be 
referred to the absence of one of the ingredients 
necessary to the production of anthocyan pigment. 
These associated characters, as experimental evidence 
.has clearly shown, do not constitute a linkage group, 
and I suspect that this is more likely than not to be 
true also of Mr Tate Regan's example Further, in 
view of Mr Tate Regan’s later note of March 6, p 341, 
I would add that the simultaneous appearance of 
mutations is, in so far as we know, quite unconnected 
with linkage That such simultaneous mutations 
may show linkage is of course possible, but in all 
probability it is more likely that they will not. 

In conclusion, I would lay further stress upon what 
Prof Huxley has already clearly pointed out, namely, 
that the recognition of the orderly senes of pheno¬ 
mena to which the term linkage has been applied does 
not necessarily entail acceptance of the chromosomal 
theory of heredity That this theory at present 
offers the most plausible interpretation of linkage is 
admitted by the great majority of those who are 
best qualified to judge Vet if the chromosomal 
theory were to be swept awav to-morrow, the precise 
and clear-cut phenomenon of linkage would remain 
untouched R C Pun nett 

Whittingehame Podge, Cambridge. 


The So-called Dielectric Constant. 

In Nature of March 6, p 361, an abstract of an 
address bv Prof Compton, entitled " Dielectric Con 
stant and Molecular Structure," is given. 

So early as 1880 it was known that dielectrics 
conduct electricity (see Curie, Annales de Chtmic et 
de Physique , 1889), and that the so-called constant 
depends upon the time of charging, and when measured 
by the alternating method, upon the frequency 
(J. J. Thomson, Rov . Soc Proc , 1889) 

I have shown (Rov. Soc Proc, 1915 and 1925) 
that when a potential v is applied to one surface of 
a condenser, the other surface being connected to 
the earth, the relation between the charging, polar¬ 
ising, and conduction currents is represented by 

•••<■> 

where 7 = the charging current, 

“ the polarising current (1 e , the rate at which 

the charge is accumulating in the dielectric), 
P ~ the electromotive force of polarisation of 
the dielectric, 

and R = the true electrical resistance of the dielectric 
m the gi\en circumstances. 

After the current has been flowing for some time, 

^ becomes negligible and the equation reduces to 


v-P 


(2) 
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For the discharge the equation reduces to 
Td~ R' ' 


( 3 ) 


Rdntgen and Jofte (Annalen der Phvsik, vol. 72, 
1923) have experimented on numerous substances 
(including pure crystals) in widely varying circum¬ 
stances as to voltage and temperature, and their 
results confirm both (2) and (3), 

I, myself, having performed many experiments 
(at constant temperature) on quartz along and across 
the optical axis, fused quartz, Iceland spar, rock- 
salt, glass, paraffin, ebonite, and xylol, have come to 
the conclusion that if one surface of a condenser 
be connected to the earth and the other surface be 
maintained at a potential v for a time T, the totaj 
charge accumulated in the condenser can be repre¬ 
sented by f 

(K + K' T )Cv t 

where C ~ a constant depending on the sue and arrange¬ 
ment of the conducting surfaces, 

K ~ the specific inductive instantaneous capacity 
of the dielectric, 

K'r the maximum value of the specific inductive 
residual capacity, 

and r ^ the time taken for the potential of the surface 
originally at potential v (when connected 
to the earth) to fall to zero 

At any subsequent time, / (greater than r), the 
charge remaining 111 the condenser, can be repre¬ 
sented by 

Aye 17 

wh ere K' t — nK T 't x - <»(* - t) 

and n~~ a constant for the given specimen of dielectric, 
a-a function of T (the time of charging), 
x - a function of both T and / 


When the discharge lias taken place for some time 
this expression reduces to 

K' t -=nK r 'c- al . 

The general behaviour of dielectrics is, however, at 
present little understood and cannot, I think, be 
represented adequately by any land of simple model. 

S W Richardson, 

Davy-Faraday Laboratory, 

The Royal Institution, 

21 Albemarle Street, W 1 


The Relation of Weight to Height during 
Adolescence. 

Among the well-known anthropometric formulae due 
to Prof Dreyer of Oxford (see Lancet , August 9, 1919, 
and Nature, August 26, 1920), there is one connect¬ 
ing weight, W, with stem-length, or height of trunk 
alone, X, namely, W ~ 0-380° 3l °/\ This gives a ratio 
of the type W n j\-K, and is of special interest 
because, when dealing with averages of large numbers, 
it seems to show surprisingly little variation with age 
during the important adolescent period of life To 
test it 1 used data relating to Manchester Grammar 
School boys, for which I am indebted to Dr Mumford, 
Medical Officer of the School The school measure¬ 
ments of height and weight have been taken on a 
uniform basis for about forty years , measurements 
of stem-length were taken in addition in 1921 and 
1923, If the stem-length is replaced by the full 
height (ff), and if 0-319 (w) is replaced by the 
approximate value f in Dreyer's formula, I find that 
the ratio is even less variable, Table 1 shows the 
values of WljH, calculated from the 'mean values of 
W and H, for groups of boys varying m age from 
9 to 19 years at three different periods of time. In 
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the same table are shown, for comparison, calcula- of the heights." Hutchinson, later, decided that W 
tlons of the same ratio for Schuster's observations of varied as the 275th power of H. Livi had introduced 
undergraduates, and of for the Grammar the ratio W^jH into general^ and comparative^anthro- 

SchooF boys in 1921, 1923. Measurements were ex- pometry under the name ‘ ponderal index, and it 
pressed in C G.S, units, but significant figures only has been used on the Continent for many years as an 
are printed index of nutrition among school children. 

In order to get a more precise measure of the Table 2 may be of interest as bearing the 
variability, the standard deviations of the 1921, 1923 nutrition question. It analyses the values of W'vri, 
values of WtyH and at different ages were calculated upon the mean values of W and H , for 

also determined, being measured from the weighted elementary school-boys in Liverpool, at different ages 
means of all the observations in each case To render from- 5 to 14 years, according to the class of district 
them comparable, these standard deviations wore where each school is located. (Data from the Report 
expressed as percentages of the corresponding weighted of the Medical Officer, Liverpool, 1923.) Note that the 
means , the resulting coefficient of variation for index during these early years falls as the age «- 
W^* il, /\ was o-66 per cent and for Wl/H was 0-37 per creases and, if we may assume that the boys from 
cent. This is a further corroboration of the con- the better districts are the better nourished, the index 
elusion to which Mumford and Young came (Bio- also falls as the nutrition increases^ lo this there is 
metnka, August 192^) <f Despite the definite tend- only one exception, namely, in the good district at 
ency shown m recent work on the inter-relationships age 12^ years 

of the physical measurements to replace the full- It is doubtful, however, whether the claim to treat 
length by the stem-length, the latter does not possess Wl/H as a trustworthy index of nutrition has ever 
the many advantages over the former that have been been properly established Other factors certainly 
frequently claimed or asserted It would almost affect the index besides nutrition, for example, nius- 
appear to be a matter of indifference as to which cular activity, hours of sleep, and home conditions 
measurement of length is used " generally , exercise under healthy conditions pro¬ 

motes growth m height 
and weight, but absolute 
rest with a nourishing 
diet likewise promotes 
growth ; some illnesses 
seem to have a stimulat¬ 
ing effect on the growth 
of the skeleton, perhaps 
by removing the mus¬ 
cular tension which acts 
on bone. Bu t apart 
from its possible value as 
a nutrition index, more 
especially in dealing with 
children somewhere near 
the poverty line, the ratio 
WljH might serve a use¬ 
ful purpose as the basis 
of a table, like the Dreyer tables, connectmg weight, 
stem-length, vital capacity, and chest girth, providing 
a gauge of the approximate weight to be expected 
in a normal boy of given height and given class, 

D. Cara dog Jones 

School of Social Science, 

University of Liverpool, 

January 30 


References and Re-paging of Reprints. 

Against the re-paging of repnnts, the British 
Association Committee on Zoological Bibliography 
and Publication has protested since it9 foundation m 
1895, and it has always taken the view that this and 
similar matters are m the control of editors, to whom 
accordingly its recommendations have been addressed. 
It is therefore refreshing at last to find an editor, in 
the person of Dr. Rastall, associating himself so 
whole-heartedly with the protest (Nature, March 20, 
1926, p. 418). Experienha docet. 

In the same number of Nature (p. 425), in allusion 
to the work of the Bureau of Chemical Abstracts in 
M endeavouring to secure uniformity in the method 
of referring to original papers," you justly say that 
" on questions common to all sciences the views of 
other bodies . . must be considered." Here again 
the above-mentioned British Association Committee 
has for many years past urged the general adoption 
of a method already widely in use among biologists, 
especially in the United States. Here the onler i$: 


Table 2 . 


Elsmeniary School boys in Liverpool (1923) 

Comparison of Values of WljH at Different Arps according to Class of District 



It may be stated that the ratio W\jH was also 
worked out individually for a random sample of 50 
boys m the same school in the summer of 1924 The 
boys vaned in age from 13 to 19 years There were 
two exceptional boys in the group for whom the ratio 
w els so high as 244 and 260 respectively ; for the rest, 
it vaned between the limits 216 and 238. For the 
whole group the lower and upper quartites were 224 
and 233 ; the arithmetic mean was 229 ; the standard 
deviation, 74 7 , and the coefficient of variation, 
3*3 per cent. 

The formula W\jH^K is a well-established one. 
Quetelet himself said that the weight of the human 
body, if it were symmetrical, would vary as the cube 
of the height, though his observations led him to the 
opinion that " in general, we do not err much when 
we assume that, during development, the squares of 
the weight at different ages are as the fifth powers 


Table i 


Variability of WhlH and W 9 #,, /A at Different Periods and Ages 



Number 

of Boys Observed 

H \}H 

W a 

tr 

1 i 

's Undergraduates 

Age 

1 88 1 86 

1903 10 

1921, 3 

I 08 r 86 

1905-10 

1921, *23 

1921, '23 

AgL 

Number 

Wl(H 

9 * 

38 

17 


228 

230 



18- 



lo¬ 

IM 



229 

230 


. 

129 

229 

ll- 

33 b 

236 

60 

228 

229 

228 

421 

19 

330 

229 

12* 

■m 

Ho 

204 

227 5 

227 

226 3 

420 

20* 

209 

229 

13 - 

672 

47o 

339 

227 

226 5 

228 

424 




14 - 

704 

473 

496 

227 

226 

227 

422 

21- 

*37 

229 5 

* 5 - 

668 

340 

551 

227 

336 

1 226 

419 

32 - 

95 

230 

16* 

347 

433 


227 

237 

226 

4 X 7 




17 

US 

187 

1 163 

226 

237 

227 

4*3 

23 

59 

239 

x8- 

3 * 

80 

68 

227 

2 29 

228 

413 
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author, date, title, journal, series, volume, page. The 
committee advocates giving the year number in full, 
since zoology at any rate neither began nor ended 
with the nineteenth century. If this be done and a 
logical order followed, both 1825, 10, 6, and 6, 10, 1825 
are equally intelligible, though personally I prefer 
' Oct * to ‘ 10 ' or 1 X ' The intercalation of the date 
between volume and page-numbers is illogical and 
often misleading F. A Bather, 

Sec B A Committee Zool Bibl 

March 20 


I thought that this pernicious custom had long 
ago disappeared for ever Any one who has occasion 
to refer to the long senes of papers on the Nomen 
clature of the Foraminifera in the Am Mag. Nat 
Hint, 1859-72, will cordially endorse Dr Kastall 
{Nature, March 20, p. 418). References to these 
in synonymies are made indifferently to the journal 
and its reprints, and it is never safe to rely upon them 

There exists, however, a far more ghastly crime 
than the mere re-pagination of reprints One looks 
with suspicion on a page reference (say 1-20), but one 
is tempted to accept as * original ' page references 
(say) 100 et sea But the late Charles Schlumberger 
used to have his reprints paged consecutively —and 
left out his own pagination when he was not allowed to 
do so, and took it up again when he was The awful 
result was as follows His first paper was re-paged 
1-3 ; his second was not re-paged, and he allowed for 
this in his third, which was re-paged 10-19 with a 
second part paged 20-23, anc * h c allowed for his new 
title wrappers , so his next was re-paged 27-34, the 
next 35-37, the next 39-89, and so it went on until 
1894, when he had reached pp 237-243, an unre-paged 
reprint, which had its original pagination 118-123, 
coming between pp 222 and 237. After this, probably 
yielding to infuriated pressure, he abandoned the 
system, but the mischief was done, and no page 
reference to any of his twenty-one papers (up to 1894) 
19 to be accepted without reference to the original 
journal. 

It would be interesting to know whether any other 
wnter ever committed this outrage upon posterity 
Edward Hkron-Allen 


The Evolution of Rosa. 

The recently published paper of Dr C C, Hurst 
(" Experiments in Genetics, 38, 1925) on the chromo¬ 
somes and characters in Rosa may well mark a new 
epoch m biology. We must await the appearance of 
his monograph for full details, but as lie suggests, 
we may in the meanwhile try to apply the ' Rosa 
principles ' to other plants and animals It is sug¬ 
gested that the common ancestor of all roses was a 
northern decaploid species, at present unknown 
The various forms could have arisen by the dropping 
out of sets of chromosomes, the existing five dtploia 
types being the end-products of this process We 
are told, however, that " certain cultivated triploid 
and tetraploid forms are obviously duplicated forms 
which have arisen ... by duplication of the septets 
of chromosomes '* These maintain the essential 
specific characters of the original diploid species, 
instead of showing a complex of the characters of 
diverse septetB Is it not possible to suppose that 
this duplication may have been the first step in the 
production of polyploid species, the latter acquiring 
the diverse septet characters by successive mutations ? 
The Drosophila work has shown that mutations are 
likely to be lethal or unfavourable. In a diploid 
species such mutations should apparently work more 
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havoc than in a polyploid one Polyploidy might then 
be a condition favouring the survival and accumula¬ 
tion of mutated genes, resulting after very long periods 
of time in diversity of the septets Such diversity 
might come to have its advantages, as Dr Hurst 
indicates, m specific cases On the other hand, in 
some cases the shedding 
of a septet might be ad¬ 
vantageous, getting rid of 
some undesirable features, 
and producing a more 
uniform or consistent 
type. Thus the diploid 
R rugosa, which I found 
to be a strictly sea-coast 
plant in Siberia, is a 
well-defined type specially 
adapted to its peculiar 
habitats but not extend¬ 
ing even a few miles 
inland. Yet it is not to 
be expected that the 
diploids will all be success¬ 
ful, and close field study 
combined with cytological 
research may be expected 
to reveal a variety of forms 
with reduced chromosome numbers, coming into 
existence only to perish at once or in a few years 
Many, probably, may not even be capable of develop¬ 
ment 

Possibly, then, there is a double process going on, 
and it may not appear certain that the original rose 
was decaploid, though the existing diploids may all 
be derived from polyploid ancestors There has been 
time for much to happen, for we know from the 
Miocene of Florissant several species of roses extra¬ 
ordinarily like those of the present dav (cf Fig 1) 

T. D A Cockereli . 

University of Colorado, 

March 4. 


The Banana in America. 

As a student of culture-history I must protest 
against the inferences drawn by Dr E W. Berry 
from the finding of fossil banana seeds m Tertiary 
beds m Colombia which were referred to in Nature, 
February 6, 1926, p 209 

The moot-problem resolves itself into two questions 
What is the value of the early references to the banana 
as a plant cultivated by the natives prior to the 
possible introduction of the cultivated banana ? 
And, what follows from the indigenousness of the 
wild banana as to its cultivation by the aborigines ? 
The ' historical evidence' for the pre-Colombian 
cultivation of the banana is considered quite uncon¬ 
vincing by such authorities as Baron Erlancl Norden- 
skidld, who writes * " It may be regarded as proved 
by De Candolle and Karl v d Stemen that the 
banana was introduced into America by the whites *' 
(" Comparative Ethnographical Studies,” vol 5, 1922, 
64 sq.). On the other hand, the conclusion that if 
the banana was indigenous in America it must have 
been cultivated by the natives is a monstrous non 
seauitur that might be labelled a typical 'botanist's 
fallacy,* were the sobriquet not unjust to many 
botanists keenly alive to the histoncal questions 
involved in the history of cultivation This methodo¬ 
logical question has been so adequately treated m 
Dr. B. Laufer’s "Sino-Iramca” (Chicago, 1919), that 
I will here content myself with a reference to that 
treasure-trove of information. It no more follows 
that, Say, the Peruvians would cultivate a wild plant 
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found m their temtory than that the Eskimo would 
domesticate the canbou. As Laufer has shown, the 
Chinese had the wild walnut and a wild vine, but it 
never occurred to them to cultivate either 

Though the botanical aspects of the question are 
beyond the sphere of my competence, I should like 
to refer the reader to E Werth's paper on the banana 
("ZurNatur- und Kulturgeschichtc der Banana,” m 
Festschrift Eduard Hahn , 1917, 22-50) The author 
shows—satisfactorily, so far as a lay nun can judge— 
that the African wild species, Musa ensetc, could not 
by any possibility have given rise to the cultivated 
banana. So far as I remember the report of Dr 
Berry's paper in Science , his Colombian banana is 
of the African type and must accordingly be ruled 
out as a possible ancestor of the cultivated forms 

Kobfrt H Lowie 

University of California, 

Berkeley, California 


Fhyllody in the Primrose Flower. 

Through the medium of the columns of Nature, 
may I record the occurrence m this neighbourhood of 
a pair of plants of Primula Vulgaris (Huds ), both of 
which illustrate the phenomenon of phyllody of the 
sepals 

The calyx is the whorl of floral leaves chiefly in¬ 
volved The teeth of the calyx, normally narrow 
and sharply pointed, have become revolute, acuminate, 
miniature leaves above the tubular portion, while 
this latter part has—but for slight increase in sue— 
retained the normal tubular form, the veins being 
rather more obvious Tracing this increase in foliar 
characters in the sepals through several flowers, it 
was noticed that the increase is accompanied by a 
decrease in the size of the individuals of the corolla 
The stamens^the flowers in every case m both plants 
were ‘ tfirum-eyed') and pistil ’were m all cases 
normal m appearance, but the more the reversion 
characters were developed in individual flowers the 
shorter was their duration Normal flowers on 
normal plants are still flowering while the diminutive 
corollas and stammate parts of the retrogressive 
flowers withered within four days of opening 

The measurements of the foliar sepals are : x 45 cm 
from top of calyx tube to acuminate point, 1 20 cm 
broad at the greatest breadth These figures repre¬ 
sent the average for the five sepals of the flower 
exhibiting the greatest reversion The average 
diameter of the most abnormal flower is 3 2 cm., 
measuring across the sepal expansion 

The plants are being maintained in the laboratory 
here, and will be watched through subsequent seasons 
The seeds of the abnormal flowers will be sown 

F R Browning 

Bedales School, Petersfield, 

March 13 


The Crystalline Style and Anaerobic Respiration. 

The review of the Journal of the Marine Biological 
Association (vol, 13, No 4) in Nature of January 2, 
p 31, has directed my attention to the very interest¬ 
ing paper by Dr Yonge on the hydrogen ion con¬ 
centration in the gut of certain lamelhbranchs and 
gastropods. In the course of this paper Dr Yonge 
criticises my suggestion (/ of Exp Zool., vol. 37, 
p. 477) that the disappearance of the crystalline 
style from certain marine molluscs when they are 
kept under anaerobic conditions may be, in part, a 
direct response to the lack of oxygen Dr. Yonge 
holds that the disappearance of the style is ” probably 
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due to a lowering of the vital activities ” of the 
animals, amongst which the secretion of the style- 
forming material is one, and that in the case of an 
animal the vital activity of which is thus reduced, the 
secretion cannot keep pace with the consumption of 
the style substance for digestive purposes The style 
consequently disappears 

The evidence which Dr Yonge and others have 
brought forward seems to leave it beyond doubt that 
the crystalline style plays an important part m 
digestion, but this does not exclude the possibility 
that it may also be connected with, and affected by, 
anaerobic respiration Dr Yonge's experiments do 
not seem to have been designed to differentiate the 
two possible functions, since the only methods em¬ 
ployed by him to lower the vital activity of the 
animals with which he worked involved keeping them 
under anaerobic conditions May not the resulting 
dissolution of the style be an expression of an effort 
on the part of the animal to offset the strain on its 
vital activity induced by anaerobiosis as well as by 
the necessity to maintain the acid condition of the 
gut for the purpose of digestion ? The facts that 
the style disappears under anaerobic conditions and 
is regenerated by aeration in the total absence of food 
material to digest seems rather to point in that direc¬ 
tion 

It seems to me that the matter must be considered 
subjudice until a senes of experiments can be designed 
to follow the possibly manifold functions of the style 
independently of one another. C Berkeley 

The Biological Station, 

Nanaimo, B C , Canada, 

February 4. 


Renewed Activity of Cameroon Mountain. 

Cameroon Mountain, which has been more or less 
dormant since the last eruption m 1922, has recently 
been showing signs of renewed activity The follow¬ 
ing extract from a letter by Mr E J Arnett, Senior 
Resident, Cameroons Province, dated November 30, 
1:925, may be of interest to readers of Nature . 

” You may be interested to know that the summit 
of the mountain is showing more signs of activity 
than for some time past. There is a large old crater 
on the west side of the summit about 400 yards in 
diameter and 150 feet deep From its western and 
southern hp the ground falls rapidly away, and tins 
face of it is visible from the 12,000-foot ridge as the 
mountain is ascended from Buea This south-west 
face was seen to be white with fresh ash and steaming 
when 1 ascended the mountain on 29th instant accom- 

anied by Mr J C Drummond-Hay and Mr. C W. 

eed, Auditor. 

” On reaching the top we found the whole circum¬ 
ference of this crater was white and steaming and the 
ground hot to the tread for some way back, with 
many small fissures giving out steam The bottom 
of the crater was evidently cold, as the lichen-covered 
rocks which appeared to have fallen from the lip were 
fresh and green 

" Beyond the summit, 1 e, north-west of it, between 
it and an almost equally high peak, there is a long 
valley or crater in which are a number of recently 
formed circular pits varying in diameter from 3 to 
20 feet. These, it appears, have been formed during 
the past three months, but are now quite cold and 
black. There are about a dozen of these holes in a 
rough line running south-east and north-west.” 

J D Falconer. 

Geological Survey, Nigeria, 

February 8. 


April io, 1926] 


NATURE 


5i9 


Diatoms and Flocculent Matter. 

In old microscopical journals, one frequently finds 
the query " How can I get rid of flocculent matter in 
preparing diatoms for mounting ? " and as a rule there 
is no answer to the question 

The desired result can be attained by pouring the 
water con taming the cleared diatoms into a glass bowl 
and letting it stand until the diatoms have settled and 
all eddies have died out in the liquid. By inclining 
the bowl sideways and giving it a gentle rocking 
motion a quantity of flocculent matter will be detached 
and can easily be made to roll up into small lumps and 
drawn away from the diatoms, when the lumps can 
be sucked up with a glass syringe. The process can 
be repeated over and over again till nothing but pure 
diatoms are left The necessary rolling action is 
caused by viscosity, and except at the surface of the 
bowl the small oscillations of the fluid are practically 
irrotationaL The diatoms mostly collect at the edge of 
the receding liquid, but it is important that the opera¬ 
tion should be performed in the shade, as otherwise 
" greasiness " is produced by the evolution of air, and 
the diatoms float and stick on the surface of the water 
When all the flocculent matter is removed the fluid 
is stirred up by the syringe and then sucked up and 
deposited on the cover-glass, when the diatoms will be 
found to be perfectly evenly distributed, and the cover- 
glass must be left untouched and protected from dust 
until the water has dried It is almost impossible to 
avoid impurities being deposited round the edge of 
the cover-glass, and it is my practice to wipe off a 
narrow margin, the central part being clean The 
method of cleaning answers equally well for the 
desmids found in the sphagnum pools m North Wales 
I have collected diatoms from very unpromising 
localities by washing a quantity of seaweed in a large 
basin and emptying the basin by suddenly reversing 
it and immediately restoring it The tiny pool of 
water left in the basin is usually full of diatoms, and 
if slowly drained off sand will be left behind 

G H Bryan 

Pl&s Gwyn, Bangor, 

Carnarvonshire. 


American Official Publications. 

I beg leave to direct attention to the lack of 
facility for obtaining the official scientific publications 
of the various departments of the United States 
Government If it is desired to obtain a copy of 
one of these, it is necessary to write to Washington, 
enclosing the anticipated and approximate sum for 
ayment, and in due course the publication arrives 
uch a procedure necessitates a delay of about a 
fortnight at the very least, and the accredited agents 
of the U.S.A Government m this country inform me 
that more than a month may elapse before the in¬ 
formation is received. 

It is obvious that such delay is annoying and 
undesirable, the more so because many of these publi¬ 
cations are of real value for the careful work they 
contain Consultation at a library is not always 
satisfactory, as the various series may not be com- 

g ete and are not invariably in a condition suitable 
r quick reference : in any case, personal possession 
is usually more satisfactory and is often imperative 
Some time ago I brought this matter before my 
friend Dr, George NT Lean, who was on a visit from 
the United States m order to report to liis government 
on the British universities, and afterwards became 
so valuable as a link between American students 
and British and French centres of learning. I do 
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not know whether or not he took any action, but, so 
far as I am aware, the situation remains the same 
as it always has been. 

It would, I consider, be of considerable value for 
arrangements to be made so that all the U S.A 
official publications could be purchased in Great 
Britain as soon as they can arrive here after their 
issue in America. There can be no doubt as to the 
practical and educational value of such an arrange¬ 
ment, which might include a somewhat widespread 
distribution, at a nominal fee, of periodic lists of the 
various Bureaux and Departments 

Percy E Spielmann 

The Athenaeum, 

Pal! Mai!, London, S W r, 

March 24 


The Use of an Artificial Horizon in Photographic 
Measurements of Buildings or other Structures. 

In a letter in Nature for March 6 , p 338, Mr Mallock 
records his method of using an artificial horizon in 
photographic measurements of buildings The method, 
as described, would of course give a permanent and 
easily studied record, but it appears to the present 
writer as needlessly complex No mention is made 
by Mr. Mallock of a modern phototheodohte winch, 
set up and in adjustment, would give, without the 
need for an artificial horizon, all the information 
required The setting up, usually by means of an 
attached bubble, introduces into the instrument the 
desired vertical The correlation of this vertical 
with the image on the photographic plate is a practical 
matter of * check ’ or f adjustment * on the instrument 
itself This ' setting up ' or levelling of the camera 
is essential in the case of any photographic recording 
instrument for such a purpose Having thus obtained 
a true vertical, it appears unnecessary again to securfe 
it by means of an artificial horizon. The method of 
indicating fundamental directions on the plate would 
be a matter of choice It might be a series of fiducial 
vertical lines or simple marks in the photograph 
to indicate vertical and horizontal planes Unless the 
artificial horizon has merits not fully appreciated by 
me, it would appear better to carry out such work 
with a simpler and practically standard equipment, 

Mr. Mallock’s very interesting letter does, however, 
suggest the question as to whether periodic photo 
surveys of our more important public buildings might 
not be part of upkeep routine The survey need not be 
expensive and the records could be studied at leisure. 
Photographic surveys at ten-yearly periods, or as 
required, would be a safeguard against unsuspected 
subsidence or other changes. T. F. Connoli.y. 

India Store Dept., 

London, S.E 1. 

Did Davy melt Ice by Friction in a Vacuum ? 

Quite firmly entrenched m scientific literature, 
including some very recent English histories of science, 
is the statement that Sir Humphry Davy contrived a 
clockwork by which two pieces of ice were rubbed 
together and made to melt under the exhausted 
receiver of an air-pump. This is incorrect A refer¬ 
ence to Davy's works (Davy, " Collected Works," 
vol 2, 1839, p. ii, i2, " Experiment II." and 
" Experiment ill.") indicates that in one experiment 
he melted ice at 29 0 F, by friction, m the open , and 
that in another experiment he caused wax to melt 
by friction of two metals (wheel and plate) tn a 
vacuum . Davy did not melt ice by rubbing together 
pieces of ice in a vacuum. Florian Cajori. 

University of California, 
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Tests of Relativity Theory. 1 

By Prof A. S. Evk, C B.E., F R.S., McGill University, Montreal. 


** They say miracles are past , and we have our 
philosophical persons, to make modern and familiar, 
things supernatural and causeless Hence it is that wc 
make tripes of terrors, ensconcing ourselves into seeming 
knowledge, when we should submit ourselves to an 
unknown fear "— Shakespeare ( M All’s Well that Ends 
Well ”) 

r I ''HOSE who were fortunate enough to attend the 
A meeting of the American Physical Society at 
Kansas City in January, found ample food for reflection 
on the strange but interesting position into which the 
experimental tests of the consequences of the theory 
of relativity have now passed 

This theory, first received with reluctance, is now 
held with extreme tenacity. In some form or other, 
it has come to stay. It can be modified, but not 
annihilated It may, indeed, fall into line with evolu¬ 
tion which every one believes, few can define, and no 
one can “ explain ” Its disproof has become a far 
more formidable task than its proof. 

Those, however, who carry relativistic ideas beyond 
their proper sphere of mathematical physics will do 
well to ponder the intensive limerick of Father Ronald 
Knox— 

*' There was a young man who said God 

Must think it excessively odd 
That the sycamore tree 
Just ceases to be 

W’hen there’s no one about in the Quad.” 

But surely we are wandering from Kansas ! 

What then arc the experimental tests to which the 
theory or theories of relativity may be subjected ? 
Mainly five. 

(1) The gradual shift of the perihelion of Mercury 
stated to be 41" per century and found by Einstein 
to be 43" Here, as elsewhere, no sooner is the calcu¬ 
lated found to agree with the observed value, than the 
latter becomes elusive and fresh calculation gives 
widely differing numbers, 38" or even 29", so that 
Einstein has to build not on a rock but on a quick¬ 
sand 

(2) The bending of the rays of light passing near the 
sun’s surface, verifiable only at time of total eclipse. 
This story is too well known to be retold, British and 
also, especially, American astronomers arc well satisfied 
that the verification is amply complete , but there are 
many astronomers and physicists who arc well aware 
that this verified effect may be assigned to a number of 
other causes, particularly to refraction. 

(3) At Kansas City, Dr St. John gave a most com¬ 
plete account of his exhaustive inquiry into the shift 
towards the red in the spectrum of the sun, a shift to 
which Einstein attached so much importance that he 
is reported to have said that if the shift did not exist, 
then his theory of relativity was wron£ This state¬ 
ment is not upheld by Silberstein, who in his exquisite 

1 From a lecture Riven to the Physical Society of McGUI University, 
Montreal, January 1926. 
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treatise on “ The Theory of Relativity ” (p. 392) points 
out that the penod of an atom on the sun need not 
necessarily be the same as the corresponding period of 
a similar atom on the earth, as is commonly assumed. 
The full relation is 

( M \ 

A„UI» Mearth “( I + fsun/^earthj 

where A is the wave-length corresponding to period 
r (A = ct, of course), M is the mass, R the radius 
of the sun, and c as usual the velocity of light. 
Einstein assumes r KUn = r carl h (but it need not be 

so), 3 and m that case A sun /A earth « 1 + —LiL-, so that 

JA/A« 2 11 x io~ 6 , amounting to 0-008 of an Angstrom 
unit in the blue. 

This shift is certified by St. John and by Evershed 
to be true for the sun. Incidentally the testing of this 
relation has stimulated an enormous amount of research 
into the character and motion of the sun’s atmosphere 
In addition to the horizontal motions due to the sun’s 
rotation and other causes, there are vertical motions 
varying with elevation, each producing its baffling 
Doppler effect overlapping the Einstein shift 
Strangely enough, the pressure shift can be ignored, 
for it is estimated, even at the very base near the 
photosphere, that the pressure of this flaming atmo¬ 
sphere fourteen thousand kilometres thick is but one- 
tenth of our atmosphere f 

Where calcium is first ionised the pressure is but one 
ten-thousandth, and passing upwards through the 
regions of the sodium 13 lines on to the ll a and II fl , we 
arrive near the top to a pressure of 10“ 13 earth's atmo¬ 
sphere where Ca H exists, and the calcium atom enjoys 
the privilege of losing a second electron. 

The full evidence, standing by itself, would testify 
as much to the skill of the astronomers as to the 
accuracy of the theory, without any reflection on their 
transcendent honesty of purpose. 

But the real treat of the meeting was yet to come, 
St. John threw on the screen a photograph of the 
spectra of Sirius and of its illustrious companion, the 
White Dwarf. The consequent applause of a large 
audience told its own tale The spectrum of the com¬ 
panion was bordered on each side by the scattered light 
of Sirius On the right at the red end the companion's 
spectrum was conspicuously clear; at the other end 
the blue of Sirius largely overwhelmed it. The pre¬ 
dicted shift in this case is 34 times that in the sun, 
amounting to 21 km./sec , while the measured shift gave 
for H^, 26 km./sec:; for li y , 21 km./sec.; for other lines, 
22 km./sec.—mean, 23 km./sec. Here was indeed an 
unmistakable and emphatic triumph for Einstein of 
undoubted and overwhelming importance. Shall we 
not also pay a tribute to the genius of Eddington, 
who foresaw the possibility of a gaseous star of atoms 
completely stripped, and therefore giving rise to little 

* This is the answer to Sir Oliver Lodge’s recent letter to Nature 
[December 36, *935, p 93S). 
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radiation pressure, resulting in a compactness hitherto 
unconceived, amounting to a density fifty thousand 
times that of water ? 

(4) At a joint meeting with the American Association 
for the Advancement of Science (a close relative of the 
British Association in type and design), the American 
Physical Society had the pleasure at Kansas of hearing 
their illustrious president, D. C Miller, give a clear and 
interesting account of his latest results on the famous 
Michelson-Morley-Miller experiment as carried out by 
him on Mount Wilson. He has, in 1925, carried out a 
long series of continuous experiments which exceed in 
quantity and weight all previous experiments of this 
type, fie has taken every precaution of which the 
most careful of physicists is capable; he has listened and 
given heed to the suggestions of critical friends, for he 
is a man without enemies. He has kept aloof from 
preconceptions and refused to be dragged into contro¬ 
versy He proclaims definitely a positive result in¬ 
dicating an earth motion through space of 10 km ./ sec. 
The direction of motion is 6° from the south pole of the 
solar system, as if our system was like a falling leaf 
moving broadside on to its proper motion. It will be 
recollected that in 1887 Michelson and Moriey obtained 
a displacement of 0*02 of an interference fringe, whereas 
the stagnant ether theory indicated that 2v 2 Lfc*k 
should give 0*4 of the said fringe. This was assumed 
to be a null effect 

In 1905 Moriey and Miller at Cleveland obtained 
0-0075 out °f J *5 Then followed the Rayleigh and 
Bruce double refraction experiment, the Trouton 
and Noble capacity experiment, the Fitzgerald 
and Lorentz shortening theory, and ultimately the 
special and generalised theories of relativity of 
Einstein. 

Now, mixing metaphors, we see the very experiment, 
which first started the ball a-rolling, turning round to 
bite the hand which fed it Yet we seek intuitively, 
and therefore possibly wrongfully, for some explanation 
of Miller’s result other than the abandonment of the 
theory of relativity* Why ? Because other experi¬ 
ments are in favour of it ? Partly, no doubt. Chiefly, 
I think, because the space contraction and time elonga¬ 
tion of Einstein make the Maxwell equations trans¬ 
formable, and because the change of mass with speed, 
well verified for fd- rays, agree with a rational outlook 
on a universe where we find only electrical phenomena 
exhibited as energy in a metrical space-time. Min¬ 
kowski’s work is as persuasive as a great experiment. 
But the matter will not rest here, for already American 
physicists are contemplating more experiments at 
different levels and localities. Rumour has it that 
Millikan has in hand a portable apparatus. Critics 
have pointed, out that 10 km./sec. a second on Mount 
Wilson and zero at sea-level would perturb the agree¬ 
ment of astronomical data from various observatories. 
But Miller has never suggested zero at sea-level, and 
observatories do have * personal equations 1 no less 
than individual observers. The situation is one re¬ 
quiring patience and experiment rather than specula¬ 
tion at present. 

Miller has, however, taken a further step which is 
quite independent of the positive result of 10 km./sec. 
above stated, and no less of his deduced direction of 
motion. He finds that he can get a satisfactory ex- 
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planation of all his results if he assumes that the solar 
system is moving with a velocity of 200 kilometres a 
second (or more , not less), relative to the ether. If that 
is so, then the earth must drag 95 per cent, of the ether 
with it and 5 per cent must slip past the earth. Here 
we have a revival of the ideas of Stokes, with possibly 
Planck’s addition of immense compressibility due 
possibly to gravitation. To the writer this idea sug¬ 
gests profound difficulty For example, the ether 
would have a vastly larger condensation round the sun 
than round the earth. However that may be* it 
appears true that if Miller’s results are confirmed at 
different places, then all our theories go into the melting- 
pot, relativity and all, and a patient resurvey mutt 
commence to unravel afresh order from chaos. The 
only grave mistake which we can make at present 
is to treat Miller’s main results otherwise than 
seriously 

(5) It is a relief to pass from the profound difficulties 
ot the second-order experiments to the conspicuous 
success of the great first-order effect devised by 
Michelson, advocated strenuously by Silberstein, and 
carried out so efficiently by Gale and his co-workers. 
The results of the famous Chicago rotation experiment 
arc equally explainable by the old view of a stagnant 
ether, or by the Einstein relativity theory. It is no 
less opposed to the Stokes drag theory, or to Miller’s 
suggestion of 10 km /sec slip and 190, or more, 
km./sec drag. The compromise of Silberstein that 
in rotation there is full drag, and that in transla¬ 
tion there is a partial drag, will suit the ex¬ 
perimental evidence in hand, but no one seriously 
supposes that such will be the ultimate result of further 
experiments 

At the meeting at Kansas, in the unavoidable 
absence of Gale, a graphic account of the Chicago 
experiment was given by Watson, who was himself 
engaged in the work. His description dealt with the 
body rather than the soul of it 

If two runners start back to back and run with equal 
speeds in opposite directions round a circular track, 
they will pass each other again at the starting-point. 
If one runs faster than the other, there will be a differ¬ 
ence So if light is sent round in opposite ways a many- 
sided polygon approximating to a circle of radius r } say 
at the north pole, there will be a time difference 


27 TT 
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or 
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and this becomes 


47tr s (*> 


or the area x 4w/c a ; 

where r is the radius of the track; v , or wr, the velocity 
due to earth’s rotation This circulation of light m 
opposite ways still depends upon the area , whatever 
the shape of the track round which the divided beams 
circulate. In latitude l there is a factor sin l to be intro¬ 
duced, and there results a lag in wave-length of 4 x area 
x 0) sin J/£*A, with an observed value 0*230, as against a 
calculated value of 0*236, or a verification within three 
per cent. In place of the crude proof above, there 
is the relativity proof in Silberstem’s u Theory of 
Relativity ” (p. 382), and other proofs may readily be 
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derived, for it is hard to arrive at any other result by 
any first-order principle. The result of the experiment 
is equally gratifying to the relativist and to the classi¬ 
cist. It was pointed out to the writer by K. T. Compton 
that this uncertainty of 3 per cent, might cover the 
failure to detect the 5 per cent slip (20 out of 200 km./sec, 
or more) which Miller’s result might suggest. 

As Watson described this heroic experiment, a feeling 
of disappointment arose that such glorious apparatus 
had to be dismantled. The pipes (14 in.) were well 
and truly laid over a large area, and it was necessary to 
make good joints to get a vacuum, but winter was 
coming on and irost would have displaced the pipes, 
so that it is a greater matter for congratulation that 
this fine experiment should have been carried out, than 
that the apparatus should have been dismantled and 
removed 


It is possible to summarise the situation: 

*<■>*«**>. 

Mercury perihelion (?). Miller's experiments 
Eclipse results on 

Spectrum shift, Mount Wilson. 

For Relativity or for Stagnant Ether , 
but against drag and slip 

Michelson-Gale-Silberstein 
Chicago rotation experiment. 

This brief and imperfect record of a difficult subject 
is written for those who are interested in the situation 
as it appeared to one who attended the meetings at 
Kansas City 


Some Properties 

r "PHE reality of the existence of the three well-known 
X vitamins having been confirmed by numerous 
careful investigations, attention was directed to their 
isolation in a pure state, with the ultimate aim oi 
discovering their chemical constitution At first the 
work was largely qualitative, but with improvement in 
the technique of the necessary animal experiments, 
quantitative investigations became possible, and have 
led not only to a great increase in our knowledge of 
these elusive substances, but also to the probable 
discovery of further members of the series Whilst 
undue multiplication of the number of unknown 
accessory food factors must be deprecated, yet it must 
be admitted that recent work suggests that there exist 
besides the orthodox trinity, an antirachitic factor D 
and an antisterihty vitamin E * at the same time, our 
knowledge of their chemical properties has advanced 
so considerably, especially in the case of the fat-soluble 
vitamins A and D, that some of them may soon be 
justifiably transferred to a place amongst compounds 
of a similar chemical constitution Thus the multipli¬ 
cation of vitamins resolves itself into the problem of 
the identification of substances which are required in 
metabolism only in minute amounts, and the discovery 
of which has been delayed until recently owing to 
difficulties of chemical .analysis, and to the fact that 
they arc usually present in the natural food of animals 
in adequate amount. Similar problems can be found in 
other branches of biochemistry and metabolism : thus 
all the amino-acids which make up the protein molecule 
have not yet probably been isolated, and vitamins arc 
not the only substances which are required m minute 
quantities—for example, certain elements such as iodine. 

Recent investigation has made it clear that the fat- 
soluble vitamins are present in the unsapomfiable 
portion of the fat, and that cholesterol can be removed 
from this fraction without impairing its efficacy. 
Takuhashi and his co-workers have now carried our 
knowledge a stage further in an elaborate investigation 
(K. Takahashi, Z. Nakamiya, K. Kawakami, and T. 
Kitasato, Scient. Papers , Inst. Phys. and Chem Res. } 
Tokyo, 1925, vol 3, p. 81) Starting with cod-liver oil 
or green leaves, the unsapomfiable fraction was obtained 
in a fairly pure condition and the cholesterol removed ; 
some further purification of the product isolated from 
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the former source was attempted by ciystallisation from 
acetone at ~6o° to - 70° C., followed by distillation 
at 147^150° C under 0-02-0*03 mm. pressure. These 
drastic treatments did not appear to destroy the 
vitamin, but did not effect any great purification : the 
products obtained from the two sources are somewhat 
different in composition, that from the oil being the 
more unsaturated The yields of the crude material 
were of the order of o*i per cent of the oil and o 025 per 
cent of the dried leaves Tested on animals (rats), 
about 004 ragm of the crude material or 0*005 rogm- 
of the purified product sufficed, when given daily to 
each animal, to promote growth on a diet deficient only 
in vitamin A 

The Japanese investigators have made a lengthy 
investigation into the physical and chemical properties 
of their refined product, which they have labelled 
‘ Biosterin.’ It has an absorption band in the ultra¬ 
violet, it is soluble in the organic solvents, but is 
unstable in ether and chloroform, and it is adsorbed by 
fuller’s earth and animal charcoal. It also produces a 
photo-chemical action upon photographic plates, which 
the authors suggest, as the result of a senes of experi¬ 
ments, is due to the formation of active oxygen from 
the oxygen of the air over the material. a similar 
effect was found to be produced, though Jess markedly, 
by the cod-liver oil itself, and also, but very feebly, by 
olive oil As mentioned above, the vitamin is also 
stable to heat, in the absence of air 0 Rosenheim 
and J. C Drummond (Biochem Jaurn ., 1925, vol. r$, 
p. 753) have also shown that the cholesterol free 
unsapomfiable fraction of cod-liver oil containing the 
vitamin can be distilled in superheated steam in an 
atmosphere of nitrogen or in a high vacuum without 
loss of activity. On the other hand, II. W. Southgate 
{ibid., p 733) has found that when the cod-liver oil 
itself is heated to 200° C. in an atmosphere of carbon 
dioxide, and maintained at this temperature for varying 
lengths of time, a slow destruction of both the growth* 
promoting and the antirachitic factors takes place : the 
author was unable to show that this destruction was 
due to the liberation of fatty acids by hydrolysis at the 
high temperature used. 

The stability to heat of these vitamins is of consider¬ 
able practical importance: thus they are likely to be 
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found in certain foods, such as milk, which has been 
dried by means of heat. Gladys A Hartwell {Bnt 
Med, Journ., 1925, vol. 1, p, 1073) has shown that both 
dried and evaporated milks form, together with white 
bread, diets adequate for growth and reproduction in 
rats : the former was as good as, or better than, fresh 
cow’s milk, whilst the latter was distinctly inferior, this 
inferiority showing itself more especially when the 
animals reached adult size. It is possible that this 
difference is due to a relative deficiency of vitamin B 
in the evaporated milk. It must be pointed out that 
these results do not imply an adequate supply of vita¬ 
min C, since the rat requires extremely little of this 
vitamin compared to the guinea-pig or man : more¬ 
over, vitamin C is the most sensitive to the ordinary 
destructive agents. Katharine H. Coward ( Biochem 
Journ , 1025, vol 19, p. 500) has found also that drying 
green leaves need not destroy vitamin A, though it 
appears to vanish in leaves which are allowed to wither 
The importance of the vitamin content of milk appears 
again in some recent experiments by H. Pringle (Sa. 
Proc Roy, Dub Soc 1925, vol 18, p 93) Human 
milk was found to be less efficient in promoting the 
growth of young rats than tow’s milk, probably owing 
to a deficiency in vitamin B content Thus again is 
the importance of the mother’s diet during nregnancy 
and lactation emphasised 

Takahasln and his co-workers have earned out a 
number of analyses of the purified products obtained 
from cod-liver oil and green leaves, und suggest that 
their formula? should be C^H^Oj, and C^ 7 II 46 O a 
respectively: for comparison, that of cholesterol, 
CgrlT^O, may also be given A large series of chemical 
derivatives have been prepared, fiom which the authors 
have deduced that the oxygen atoms are present as 
OH groups, one a tertiary, and the other a primary or 
secondary alcohol, and that the products are un¬ 
saturated, containing three double bonds : they are also 
capable of reduction, and form a digitomde but less 
readily than cholesterol * on standing they slowly take 
up oxygen In general, it may he stated that any change 
in the molecule results in a loss of the growth-promoting 
property. Cholesterol and its oxy derivative, which 
has the same formula as the product obtained from 
green leaves, are also inactive. 

At the present time the most useful chemical property 
of vitamin A is probably that of producing a blue colour 
in the presence of certain reagents Takahashi has 
investigated this side of the subject, using a number of 
different reagents, such as sulphuric acid and fuller’s 
earth: inactive allied products give a reddish colour 
under similar conditions. Rosenheim and Drummond 
have utilised arsenic chloride, trichloracetic acid, di~ 
methylsuiphate, etc,, for a similar purpose, and have 
found that the intensity of the blue colour runs parallel 
with the product's potency when tested on animals, in 
the case of both butter and cod-liver oil. Incidentally 
it may be mentioned that the antirachitic factor, in the 
form of cholesterol activated by exposure to ultraviolet 
light, does not give any colour with these reagents, a 
further confirmation of the distinctness of vitamins A 
and D. The test is very delicate, the cholesterol free 
unsaponifiable friction giving it in a dilution of one in 
two million. The colour is discharged by a number of 
substances, including alcohol and ether. 
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One point may be referred to before leaving the work 
of the Japanese investigators, and that is that they have 
found their products toxic to rats in doses'of about 
lomgm. a day. The possibility that this might be due 
to some poisonous impurity, perhaps introduced during 
the requisite chemical manipulations, does not appear 
to have been considered. It is obvious that the value 
of their conclusions will be considerably enhanced when 
the work has been repeated—and confirmed—by inde¬ 
pendent observers. 

The relation of light to the fat-soluble vitamins has 
not yet been completely elucidated, but it appears from 
the evidence available that it produces synthesis of 
both the. growth-promoting and antirachitic factors ip 
plants, ; Jut in animals only influences the latter 
Plants grown in the dark produce no vitamin A, but 
even one day’s exposure to light is sufficient to cause 
its appearance . at the same time the lipochrome pig¬ 
ments are developed (K H. Coward, ibid ). The 
relation of ultra-violet light to the antirachitic factor m 
plants has been little studied, since both factors usually 
appear to occur together: in animals, light docs not 
cause any synthesis of vitamin A, but may influence the 
production of the antirachitic factor, for example, by 
activating the cholesterol in the skin. Whether this is 
the case or not, the improvement in calcification in 
rickets is probably in part due to an increased calcium 
absorption , since in other conditions in which there is 
a drain on the calcium of the body, for example, in 
lactation, exposure of the animal to ultra-violet light 
results m increased calcium absorption and retention 
(see the experiments on goats by J B Oir, IT E Magee, 
and J. M. Henderson, Biochem Journ , 1925, vol 19, 

p- 569) 

A further factor to be considered in this increased 
retention of calcium is the influence of small quantities 
of iodine in the diet. F. C. Kelly {ibid,, p 559) has 
shown that this addition to the diet of the growing pig 
produces an increased retention of nitrogen, phosphorus, 
and calcium, and points out that cod-livcr oil is a rich 
source of this element Iodine is necessary for the 
production of the thyroid hormone, which is itself 
essential for growth, but the relation, if any, between 
this secretion and the growth vitamins is at present 
unknown. 

Whether light has any influence on the other vita¬ 
mins is at present doubtful. In fact, so far as vitamin 
C is concerned, P Eggleton and L T Hams {Bnt 
Med. Journ., 1925, vol. 2, p 989) have recently shown 
that oats germinated in the dark produce the vitamin 
m proportion to the amount of growth occurring , more¬ 
over, ultra-violet light cannot prevent or cure experi¬ 
mental scurvy in guinea-pigs on a scorbutic diet. 
Hence it cannot replace an adequate supply of this 
vitamin in the food. 

Less is known of the chemical nature of the water- 
soluble vitamins than of that of the fat-soluble S S 
Zilva {BioeJiem. Journ , 1925, vol. 19, p. 589) has 
obtained vitamin C in a concentrated condition from 
orange and swede juice. The nitrogen content of this 
fraction was only 1-2 mgm. per cent, ot which about 
half was amino and amide nitrogen ; the latter could 
be destroyed without interference with the potency of 
the,preparation. R A Peters {ibid., 1924, vol. 18, 
p. 858) has obtained a somewhat similar result with a 
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concentrated solution of vitamin B extracted from 
yeast; nitrous acid does not destroy it, as is the case 
with primary and many secondary amines. Working 
with H. W. Kinnersley, he has succeeded in purifying 
the yeast extract still further, until only 0-084 mgm. is 
necessary to cure symptoms of polyneuritis in a pigeon 
(ibid., 1925, vol 19, p. 820) Regular doses given to a 
bird on a polished nee diet are capable of preventing 
the appearance of symptoms without, however, main¬ 
taining its weight Now vitamin B is essential for 
growth and maintenance of weight in rats, so that the 
authors are led by their results to suggest that the 
factor which cures and prevents polyneuritis in pigeons 
may be different from the one winch is necessary for 
growth and maintenance of weight. It is possible, 
however, that the continued loss of weight without 
symptoms may be due to the defk lency of the polished 
rice diet in some other material 

It has been known for some time that excessive 
amounts of carbohydrate food hasten the onset of 
symptoms in pigeons In examining the relationship 
between vitamin B and carbohydrate metabolism, P 
Eggleton and L Gross (ibid , 1925, vol. 19, p. 633) 
have found that deprivation of vitamin B in rats leads 
in about a month to a fall in the blood-sugar, together 
with a gradual disappearance of glycogen from the 
liver; at the same time Kinnersley and Peters noticed 
that the convulsions of polyneuntic pigeons occurred 
at low temperatures, whilst removal of the birds to 
the warmth of the laboratory produced a temporary 
improvement. Now it is known that in mice the 
convulsions produced by insulin only occur regularly 
if the animals are kept at an external temperature so 
high as 37 0 C At first sight the two observations 
appear opposed; but the condition of the experimental 
animals is fundamentally different * the mice have 
glycogen in their livers, whilst the pigeons probably do 
not Hence cold in the former, stimulating glycogeno- 
lysis, acts against the insulin injected by producing a 
flow of sugar into the blood and thus prevents hypo- 
glvcasmic symptoms, whilst in the latter this cannot 
occur owing to the paucity of glycogen in the liver. 
At the same time, the cold increases the metabolism of 
the muscles, leading to withdrawal of sugar from the 


Wood, which cannot be replaced, thus producing 
convulsions : warmth would diminish the demand for 
sugar and allow the blood-sugar to be restored to a more 
normal level. Some such hypothesis may be useful 
in correlating the various observations which have been 
recorded. 

In conclusion, attention may be directed to some 
recent work in connexion with vitamin E, first described 
by Evans and Bishop a few years ago It was observed 
that rats on certain synthetic diets, chiefly those in 
which the protein was supplied by casein, became sterile 
in course of time : any offspring of these rats obtained 
before sterility occurred were sterile from birth In the 
female the ovaries are normal, the sterility being shown 
by absorption of the embryos late in gestation. In the 
male, on the other hand, the sterility is produced by 
degeneration of the testes themselves * a full description 
of the histological changes involved has been given by 
K. E. Mason (Proc. Nat. Acad . Set , US.A., 1925, vol 
11, p. 377). Degeneration begins about two months 
after the commencement of the diet, and recovery only 
oacurs when the vitamin is given if some normal 
testicular tissue is still in existence 

The distribution of the vitamin E and its properties 
are considered in more detail by It. M. Evans and G, 0 . 
Burr (ibid , 1925, vol. 11, pp 334 and 378) It is fat 
soluble, and its richest source is the oil expressed from 
the germ of wheat: it occurs also in oats, corn, lettuce, 
alfalfa, etc.; in small amounts in animal tissues includ¬ 
ing milk, and also in moderate amount in the vegetable 
oils. Cod-liver oil contains little. It is very stable and 
can be distilled in superheated steam; it occurs in the 
unsaponifiable fraction of the oil, but is not precipitated 
by digitomn : it does not contain nitrogen, sulphur, 
phosphorus, or the halogens A single dose of 5 mgm. 
of the concentrated product by mouth or subcutaneously 
to a female rat suffices for the production of a normal 
litter, whilst 0-3 mgm. daily prevents male sterility* It 
appears to be stored in the body to a considerable extent, 
but is used up in the ordinary processes of metabolism 
quite apart from pregnancy. In some of its properties, 
therefore, it resembles the other fat soluble vitamins, but 
in its distribution, and in the fact that normal growth 
occurs in its absence, it is sharply differentiated from them. 


News and Views. 


At a conference on March 25, held by the principal 
broadcasting organisations, representatives from 
twenty European countries took part. A new scheme 
for the redistribution of wave-lengths in Europe was 
submitted and provisionally approved. The details 
of the scheme will now be considered by the various 
interested organisations from the point of view of 
local difficulties Suggested amendments will be con¬ 
sidered by the Committee of the Office International 
of Radiophome, and a final scheme will be drawn up 
for the approval of the various Governments con¬ 
cerned The scheme divides broadcasting stations 
into two classes The first class consists of those 
capable of guaranteeing good reception at long ranges. 
They receive an 1 exclusive ’ wave-length, but every 
country receives at least one exclusive wave-length. 
The other class consists of low-power stations for the 
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use of local listeners only. All this class will work 
on a common wave-length. Experiments have shown 
that each of these small stations can work without 
practical interference from the other stations using 
the same wave-length. To ensure satisfactory results 
it is absolutely necessary that the same standard type 
of wave-metre should be used by all the stations. 
This problem is being considered by a technical 
committee at Brussels under M. Raymond Braillard. 
No wave-lengths less than 200 metres have been 
allotted, and great pains have been taken to avoid 
unnecessary changes in wave-lengths already in use* 
It will be seen that the proposed solution is, perhaps 
unavoidably, not a perfect one. The ideal solution 
would be one in which every listener with a good 
valve set would be able to listen in to many of the 
small stations in Europe. If they all have a common 
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wavelength this would be impossible. In the course 
of other meetings held at Geneva, committees were 
formed to consider pressing international broad¬ 
casting problems with the object of finding practical 
solutions. 

The Czeckoslovak Academy of Agriculture, of 
comparatively recent formation, is seeking to establish 
and consolidate international relations for the benefit 
of agriculture in its country „ The latest number of 
the V&stmk (Rofcnik I , Cislo 9-10) gives reports of 
papers read at the general meeting of the Academy, 
with summaries in French, German or English. The 
address of Dr. Julian Stoklasa on the nitrogen 
problem in the Czeckoslovak republic is given in 
four languages, rendering it accessible to a wide circle 
of readers The problem is acute, but is receiving 
much careful attention The yearly consumption of 
nitrogen is only 2 5 kilogm per hectare compared 
with 20 kilogm per hectare in Germany, and it is 
calculated that very heavy losses have been incurred 
during the last seven years owing to this deficiency, 
as the yearly harvest is held to abstract 40 kilogm 
nitrogen from each hectare of soil, on an average 
The production of synthetic nitrogenous manures on 
a large scale is under careful consideration Since 
1923 the work has been under the direction of the 
Ministries of National Defence, Public Works and 
Agriculture, which created the Inter-ministerial 
Nitrogen Committee It is recognised that the 
country is too dependent on imported food stuffs 
owing to the failure of agriculture to attain the 
necessary economic intensity The chief causes of 
failure are the high costs and the scarcity of certain 
means of production, nitrogenous fertilisers being a 
prominent example, more than 60,000,000 kilogm, 
having recently been imported yearly, chiefly as Chile 
saltpetre As a further means for improving the 
knowledge and status of agriculture in Czeckoslovakia, 
the Academy has set up commissions for publishing 
an agricultural encyclopaedia and a bibliography, 
and for the establishment of a central library and 
reading-room in which would be concentrated all 
Czeckoslovak and Slavonic agricultural literature, 
together with the most important world literature on 
the subject. 

One cannot imagine a more eloquent senes of 
tributes than those which, lead by M Pamlevd, were 
pronounced over the grave of the late Camille 
Flammarion, which have now been issued in per¬ 
manent form, admirably repnnted on art paper, from 
U Astronomic , the bulletin of the Astronomical Society 
of France, of which Flammanon was the founder 
The book also contains an account of the funeral 
ceremonies, and a selection from thousands of letters 
received from astronomical observatories and scientific 
institutions at home and abroad, and from public and 
private individuals. A lengthy and complete dis¬ 
course on the life and work of Flammarion is included 
from the facile pen of M. Emile Touchet, who was 
long associated with the dead " mattre " in the 
administration of the largest of all astronomical 
godeti^s. Several portraits of Flammarion at various 
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periods of his life are included, the last of which, 
taken shortly before death, is a characteristic picture 
For an authentic pronouncement on the life and 
work of an inspiring French astronomer, one need 
not go past this little publication, coming as it does 
from the fount of his astronomical activity. , The book 
can be obtained from the headquarters of| the Society 
at 28 Rue Serpente, Pans. Flammanon was a great 
admirer and user of British scientific publications, 
particularly Nature, and it is interesting to learn 
on the authority of his widow that the last piece of 
literary work he accomplished, actually on the day 
of his death, was the translation of a note on 14 Ancient 
Clepsydra " from our issue of October 25, 192^, 
This he intended for reproduction in L* Astronomic. 
Shortly after this was completed he walked to the 
window, commented upon the beautiful day and the 
loveliness of his garden, and collapsed into the arms 
of Madame Flammanon The last prospect he 
beheld was the extensive view over the Seine which 
he asked the writer of this paragraph to photograph 
for him one magnificent summer Sunday afternoon 
many years ago Flammarion was proud of that 
view 

At a meeting of the Scientific, Technical, and Trade 
Circle of the Institute of Journalists, held on March 30, 
a summary of the aims and objects of the Optical 
Convention was given by Mr F Twyman (chairman 
of the Executive Committee), Sir Richard Paget (Hon 
Treasurer), and Prof Cheshire In thus inviting the 
co-operation of the members of the Circle the prece¬ 
dent set in connexion with the British Empire Exhibi¬ 
tion a couple of years ago was followed Mr Twyman 
enumerated some of the very wide range of instru¬ 
ments and apparatus in which optical lenses and 
prisms are necessaiy, and Prof. Cheshire, who gave an 
account of some of his experiences when acting as 
Director of Optical Munitions during the War, directed 
attention to the vital importance of an adequate home 
supply of optical glass in modern warfare, and the 
necessity of encouraging and developing the British 
optical industry in time of peace Sir Richard Paget 
gave an entertaining account of the various optical 
illusions and exhibits at the Convention likely to be of 
popular interest These include many ingenious and 
novel devices as well as demonstrations of lantern pro¬ 
jection in natural colours and other processes of great 
practical importance In this respect the organisers 
are following the lead of early pioneers m science who 
did not disdain to kindle public interest by the 
exhibition of odd contrivances and striking effects 
In early scientific entertainments 4 optical illusions * 
often played a considerable part. 

" Cape to Cairo," Major C. Court Treatt's kine- 
matograph film of a journey by motor car through 
Africa from south to Dorth, now showing at the Regent 
Street Polytechnic, is a record of a remarkable feat of 
organisation and endurance. The expedition, with 
Major Treatt as leader, consisted of Mrs Treatt, 
Mr. F. C. Law, Mr. Errol Hinds, and Ifix. T. A. Glover, 
the- photographer who accompanied Major Angus 
Buchanan in his journey across the Sahara. A 
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distance of 13,000 miles was covered in sixteen months; 
but a mere statement of time and distance can convey 
no adequate conception of what the journey involved 
In the early stages, while traversing Rhodesia, they 
were caught by the rains. The cars were constantly 
bogged in the deep mud of the roads, while the rivers 
were so swollen as to be almost impassable. Through¬ 
out, the rivers were the most senous obstacle When 
they reached the Nile, it was onlv by towing the cars 
across the river under water that the expedition was 
saved from failure The film records some native 
dances—a war dance in a Uganda village and a Dinka 
dance being particularly interesting—and gives a 
good idea of the varying types of African scenery 
Special mention must be made of the pictures of a herd 
of buffaloes and a really remarkable and exceptional 
series of the Zambesi falls. The part played by Mrs. 
Treatt m securing friendly relations with the natives 
is an object lesson of the valuable work which can be 
accomplished by a woman, and in some matters by a 
woman only, in anthropological and geographical 
exploration 

In the course of an account of recent excavations 
at Beisan in Palestine, contributed to the Times of 
April 4 by Mr Allan Rowe, Field Director of the 
Philadelphia University Museum Expedition, reference 
is made to an interesting find, and a suggestion made 
as to its meaning and use, which will appeal to all 
readers of Sir James Frazer's " Golden Bough ” The 
object in question is a hollow circular ring of clay, to 
the top of which are attached several jars and animal 
heads The jars have holes in the base which connect 
with the hollow inside the ring. Another example 
such as this was found some years ago at Megiddol 
and a derivative, much later in date, was found at 
Naukratis m the temple of Aphrodite It is suggested 
that these objects are the flower stands known to 
have been in use in Syrian temples, and that they 
may be the actual " Gardens of Adonis," the baskets 
or pots in which various kinds of seeds or grain were 
planted and tended by women for a penod of eight 
days, when they were thrown into a river or stream 
with an image of the god It will be remembered that 
Sir James Frazer, in his “ Adonis, Attis and Osiris," 
suggests that the nte was intended as a charm to 
secure abundance of rain or water for the crops, and 
adduces a number of analogous customs from various 
parts of the world to support hts view 

F ok several years past an annual inter-university 
conference of metallurgical students has been held, 
attended by delegates from the principal universities 
and technical colleges in Great Britain, for the purpose 
of discussing questions concerning the training and 
prospects of professional metallurgists At the con¬ 
ference held in Birmingham on February 19 and 20 
last, the subject for discussion was the place of the 
metallurgical student m industry There was general 
agreement among the speakers as to the necessity of 
combining works training with the academic course, 
for which purpose the vacations could be partly 
utilised. Graduates on entering a works should at 
once be given a self-supporting wage, the system of 
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apprenticeship beipg undesirable. On the other hand, 
the graduate should enter on his duties with a due 
sense of his inexperience and a proper respect for 
the practical knowledge of the technical man. It 
was considered that a trained metallurgist should not 
become a routine chemist, but should be regarded as 
having a special function Some speakers urged the 
giving of more attention to the commercial side of 
industry, and to such subjects as works organisation 
and management, instruction in those subjects being 
given preferably by industrialists. Copies of the 
report may be obtained free on application to Mr. 
W L Kent, Metallurgical Society of the University, 
Birmingham 

The Association of Special Libraries and Informa¬ 
tion Bureaux, which held a conference at Oxford last 
autumn (Natxtre, October 10 and November 14), has 
now decided to proceed with a formal constitution 
and the enrolment of members. The inaugural 
meeting was held at the Institution of Mechanical 
Engineers on March 29 and was well attended, 
Mr J G Pearce, director of the Bntish Cast Iron 
Research Association, presided The Association has 
planned a third conference, to be held at Balliol 
College, Oxford, on September 24-27, at which the 
draft constitution will be submitted to the members 
The first work of the Association, which is one of 
some magnitude, is the preparation of a Directory of 
Special Libraries and Information Bureaux m the 
United Kingdom, which should contain in a suitably 
classified form a gutde to existing sources of reference 
The Carnegie United Kingdom Trust, which has 
already generously supported the Association, has 
promised to finance the preparation of the Directory 
at an estimated cost of 2000/, and with the wide 
interest already taken in the Association by delegates 
from learned societies and large industrial corporations, 
it is hoped that the difficulties of editing such a volume 
can be overcome 

The King has approved that the Royal Commission 
on Agriculture m India should be composed of the 
following The Most Hon the Marquess of Linhthgow 
(chairman) , Mr H Calvert, Prof. N. Gangulee, 
professor of agriculture and rural economy, University 
of Calcutta , Dr. L K Hyder, professor of economics. 
University of Aligarh , Mr B S Kamat; Sir Henry 
Staveley Lawrence; Sir James MacKenna; Sir 
Thomas Middleton ; The Rajah of Parlakimedi; Sir 
Gariga Ram. The appointment of a Royal Commis¬ 
sion, " generally to examine and report on the present 
conditions of agricultural and rural economy in 
Bntish India," was announced by Lord Reading at 
the opening of the Indian Legislature on January 20. 
The terms of reference go on to point out particular 
directions in which investigations are to be pursued. 
The scope of the inquiry was discussed m these 
columns in our issue of January 30, p. 166. 

Among the gifts for scientific purposes made by 
the late Pnnce Albert of Monaco in his will was a 
sum of a million francs to the Paris Academy of 
Sciences for the provision of a biennial prize (Nature, 
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October 14, 1922, p. 524). The first award of this 
prize has been made to Dr. Charcot, who will thus be 
enabled to improve the scientific equipment of his 
vessel, the Pourquoi Pas ! It is appropriate that the 
first to benefit under the bequest should be Dr, 
Charcot, for Prince Albert, himself a keen scientific 
worker, earned out many notable investigations in 
physical and biological oceanography 

Dr. P, Chalmers Mitchell, secretary of the 
Zoological Society of London, will deliver the Huxley 
Memorial Lecture at the Imperial College of Science 
and Technology on May 4 at 5 p m , taking as his 
subject “ Logic and Law in Biology M 

The proceeds of the Paniel-Pulgeon Fund of the 
Geological Society of London for 1926 have been 
awarded to Dr David Williams, who proposes to 
investigate the geology of the country between 
Snowdon and the Carnedds. 

We are asked to state that the meeting of the 
Chemical Society which had been arranged for 
Thursday, April 15, has been postponed until the 
usual hour on Thursday, April 22 

The fifth Hurter and Driffield memorial lecture of 
the Royal Photographic Society of Great Britain will 
be delivered on Tuesday, April 20, at 7 o'clock, by 
M Charles Fabry The subject will be " The Photo* 


graphic Plate as a Measuring Instrument for Visible 
and Invisible Radiations." 

A meeting of firms interested in the formation of 
a research association for the paint, colour, and varnish 
industries will be held at the London Chamber of 
Commerce, Cannon Street, E.C , on Wednesday, April 
14, at 11 A M An invitation to be present is given to 
members of companies interested in these industries 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned A 
resident tutor in economics in the T diversity of 
Bristol—The Registrar (April 20) A lecturer in 
the department of electrical engineering of Bradford 
Technical College—The Principal (Apnl 21). A lectuier 
in botany in the University of Bristol—The Registrar 
(April 30) An assistant plant breeder under the 
Department of Agriculture and Forests of the Sudan 
Government—The Controller, Sudan Government 
London Office, Wellington House, Buckingham Gate, 
S W 1 (May 7) A professor of physiology at St. 
Bartholomew's Hospital Medical College — The 
Academic Registrar, University of London, South 
Kensington, S W 7 (May 20) A laboratory assistant 
in the Biochemical Department of the Wellcome 
Physiological Research Laboratories, Beckenham— 
The Director A chief physics master at Shrewsbury 
School—The Headmaster’s Secretary, The School 
House, Shrewsbury 


Our Astronomical Column. 


The Distribution ok O-Stars —An article by 
B Gerasmiovic, of Charkow Observatory, in A sir. 
Nach 5420, deals with the galactic distribution of 
these stars As is well known, they lie, in very low 
galactic latitude and afford one of the best methods 
of obtaining the co-ordinates of the galactic plane, and 
the linear distance of the sun from it The 144 
O-stars in the Draper Catalogue (excluding those m 
the Magellanic Clouds) give for the galactic pole 
R.A 189° 13', N Decl 27 0 22' (equinox not stated, 
but presumably 1900), while the 78 planetary nebuhe 
in Curtis's Catalogue give R A. 192° 13', N Decl. 
28° 28'. The latter show a greater dispersion than 
the O-stars, which is shown to arise from wider 
scattering m space, not from greater proximity to us 
The mean distance of the O-stars is taken as 770 
parsecs after Wilson (Plaskett increases the distance 
to 900 parsecs), and the distance of the sun to the 
north of their mean plane is found to be 31 parsecs. 

Further, it is shown that the angular width of the 
zone of O-stars is greatest m the direction of the 
anti-centre of the star-system (according to Kapteyn, 
R.A. 23 h io m , N. Decl 57 0 ), where it amounts to n°, 
being only 3 0 in the opposite direction. This is 
ascribed to the greater proximity of the zone in the 
former direction. 

The Distribution of Radiant Energy over 
toe Sun's Disc. —Bulletin No. 91 of the Aero¬ 
nautical Institution of the Netherlands is devoted to 
a communication from the Heliophysical Institute at 
Utrecht, " The Distribution of the Energy over the 
Sun's Disc," by W. J H. Moll, H. C. Burger, and 
J. van der Bilt. To avoid the disturbing effects of 
the lower atmosphere the authors set up their ap¬ 
paratus on the Gornergrat near Zermatt. They had 
the good luck to find next to the hotel a small house 
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with brick walls, admirably suited for an observatory. 
The ‘ monochromator * with which the energy of any- 
assigned wave-length was determined was provided 
with a linear vacuum-thermoelement, and was there¬ 
fore more sensitive than the apparatus used by 
previous investigators The slit of the monochro¬ 
mator was only o-i mm wide It was found that a 
sufficiently regular movement of the sun's image, 
3 cm in diameter, past the slit could not be obtained 
with a cadostat. Regularity was achieved by using 
fixed mirrors and giving a steady motion to the lens 
by which the image was formed. 

Final results are not yet available, but the authors 
claim that they were able to get trustworthy values 
of the distribution of the energy along about 99 per 
cent of the sun's radius against Abbot's 95 per cent 
Their values of the ratio of the energy to that at the 
centre of the disc are greater than Abbot's The 
differences attain a maximum amount of about 2 5 
per cent, at a distance from the sun's limb of about 
8-hundredths of the radius The discrepancy is 
attributed to the quicker response of the new 
apparatus. The general result, that the radiation m 
all parts of the spectrum falls off rapidly near the 
limb, is of course confirmed The effect is most 
conspicuous in the shorter wave-lengths, so that the 
sun is yellowish towards the edge. At 5-hundredths 
of a radius from the limb the blue rays have only 
half their intensity at the centre and at 2-hundredths 
less than a quarter The curves are in fact consistent 
with the hypothesis that the radiation falls to zero at 
the limb * It is to be hoped that further use will be 
made of the observatory on the Gornergpat Inde¬ 
pendent measurements of the ' solar constant' might 
well be made there, for comparison with the 
determinations at the stations of the Smithsonian 
Institution in America. 
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Research Items. 


A Tahitian Brlast Ornament from Alaska.— 
Dr H U Hall discusses m the issue of the Museum 
Journal dated September last, the provenance of an 
object of exceptional interest recently acquired by 
the University Museum, Philadelphia Although it 
was collected in an Indian village on Admiralty Island, 
Alaska, it is beyond question a feather breast orna¬ 
ment from Tahiti Only seven of these are known to 
be in existence, three being in the British Museum 
That they belonged to the highest chiefs is clear, since 
their adornments include red feathers, sacred to Oro 
the war god, which could be worn only by persons of 
this class They are described by Cook under date 
September 8, 1777, and possibly, under missionary 
influence, had ceased to be used so early as 1825, or at 
any rate not much later It is therefore improbable 
that this specimen was earned north by one of the 
whalers, who did not begin their voyages to the Arctic 
through Bering Strait until the late 'forties, Itwould 
seem most probable that it was taken to Alaska 
either by Cook or Vancouver, the probabilities favour¬ 
ing the latter Among the Chilkat it was a clan object 
and regarded as very precious It was known as 
' raven cape ’ The late owner said that the old 
leaders of her house had boasted of it as a possession 
which was uncommon It was regarded as the work 
of the people of another world Fragmentary tradi¬ 
tions of its ongin connect it with the coming of the 
white man, and refer it to a strange party who made a 
visit to the land " in company with the first man of the 
sun ” 

An Archaeological Collection from Flagstaff, 
Arizona —A number of archaeological objects from 
graves found in Young's Caflon, near Flagstaff in 
Arizona, has recently been added to the U S National 
Museum, Washington. It is of special significance 
for the archaeology of the south-western United 
States, partly because some of the objects are unique , 
partly because few antiquities have been obtained 
from this area The collection was made by Mr. 
J C Clarke in the course of road-making operations, 
and consists principally of pottery, red, gray, dark, 
and painted ware, shell bracelets, armlets, and finger 
rings, a few bone objects, needles, bodkins, and the 
like. Two rare specimens of polished bone with 
incised decoration were evidently ornaments for the 
hair as they were found on a cranium Cremation 
was practised and ealemed human bones were found 
in mortuary vessels or burial urns Mr, J. W. 
Fewkes, who describes the collection in Smithsonian 
Miscellaneous Collections , Vol 77, No 10, directs 
attention m particular to the pottery, of which the 
decorative designs are purely geometric, none showing 
naturalistic forms of men or animals None is per¬ 
forated or ceremonially ' killed ' One object is 
exceptional, a black ana white ware ladle, of which 
the sides and end of the handle are pinched up to 
form a cradle This contains a small clay figurine. 
Similar figunnes have been found higher up the 
Little Colorado, suggesting that the cradle-handled 
ladle, though rare, was known in Pueblo households. 
The pottery as a whole resembles the pre-puebloan of 
the region north of the Hopi Pueblos—a culture 
which probably at one time spread over the whole 
of what is now Arizona and is now best represented 
on the 1.0wer San Juan in the region called Takonabi. 

The Atmosphere and Human Comfort. —The 
Monthly Weather Review for October last has an 
article on " The Relation of the Atmosphere to Human 
Comfort," by Dr C F. Brooks of Clark University. 
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The journal also contains other articles on the same 
subject, treating different branches, but all have 
general reference to America The work is allied to 
that undertaken by Prof Leonard Hill in Great 
Britain, but an attempt is made to push the study 
further and to reduce it to mathematical form m 
order to find a basis by which weather might be 
classified according to its relation to human comfort. 
With data of heat emission, heat production, and 
comfort/ Dr Brooks considers it possible to construct 
. tables which will show for any weather conditions 
approximately the rate at which a man will cool 
We need tables showing for any kind of weather 
the feeling of cooling which a man will experience 
under any degree of activity and in any kind of 
clothing. More calorimetric observations of the 
actual cooling and heating of man are required. The 
author hopes that the discussion will be helpful as a 
pioneering effort 

Asymmetry in Microscopic Organisms —In his 
presidential address to the Quekett Microscopical 
Club (Journ Quekett Micr . Club , Nov. 1925), Mr. L>. J 
Scourfield directs attention to asymmetry in micro¬ 
scopic organisms and to the need for observations on 
the functioning of asymmetrical structures in order to 
throw light on the vexed question of adaptations. 
Among the rotifers, the Rattulidae present a twisting 
of the body so that practically every part is involved 
in the asymmetry. Among the Bdelloid rotifers the 
jaws occasionally show slight differences, and in tins 
group there are two ovaries which function alternately, 
while in other rotifers there is only one ovary Mr. 
Scourfield recalls examples of asymmetry m some 
Crustacea and refers to the occurrence of androgynous 
individuals of Daphnia, rightly urging the desira¬ 
bility for carefully recording the.condition of such 
examples He enters a plea tor experimental research 
in the cultivation of microscopic organisms under 
varied conditions, and we may suggest to the keen 
amateur that the tracing of the subsequent history of 
such androgynous specimens which, e g., exhibit a male 
antenna on one side and a female antenna on the 
other, would form an interesting study 

Beating of the Early Embryonic Heart —The 
Report of the Department of Embryology of the 
Carnegie Institution of Washington (from Year Book 
No. 24), which is located m Baltimore, shows the wide 
range of investigations in progress, e.g on cleavage 
stages in the pig, the origin of the notochord, the 
development ot the blood-cells, and a re-analysis of 
the different types of cells by the aid of staining living 
blood smears, the study of early human embryos—a 
well-preserved 7-somite embryo has been carefully 
investigated—and a number of other lines Of interest 
to all biologists is P, N. Johnstone's work on the 
heart of living chick embryos. In addition to making 
observationson the morphology of the living embryonic 
heart he has studied the origin of the first pulsations, 
and finds they first appear at the 10-somite stage in 
the primitive ventricle. Starting at a definite spot 
on the right border of the ventricle, the beating area 
spreads until the entire ventricle is engaged in 
rhythmic contractions. It is some time later that 
the pulsations begin m the primitive sinus venosus, 
so that at the outset the sinus venosus does not serve 
as a " pacemaker ** for the ventricle. The author 
further confirmed this by placing a ligature between 
them which did not alter the rhythm of the ventricle, 
but later, by the fourth day of development, such a 
ligature produces heart block, showing that the r&le of 
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pacemaker or rhythm control has then shifted to the 
sinus venosus. Mr. Johnstone devised a method for 
stimulating these small hearts electrically, and found 
that the earliest period at which the cluck's heart can 
be influenced by electrical stimulation is the middle 
of the third day * that is, long after the atrium, per¬ 
manent ventricle and bulbus arteriosus have become 
functionally active. 

The Classification of Insects.— Bull . 163 , Agn 
Research Inst , Pusa (1926), is a publication of 101 
pages devoted to '* Tentative Keys to the Orders 
and Families of Indian Insects " Its author, Mr. T 
Bainbngge Fletcher, has compiled this synopsis m 
order to meet a long-standing want for a modern 
ide to the detailed classification of Indian insects 
esent-day tendencies are towards the recognition 
of an increasing number of orders and families among 
insects, and it has become progressively difficult for 
isolated workers, in a country so extensive as India, 
to keep in touch with recent changes. Mr. Fletcher 
has, to a large extent, followed the classification of 
Brues and Melander (whose system is based upon that 
of Handhrsch), and recognises thirty-two separate 
orders In many cases it is still largely a matter of 
opinion as to what cntena are to be accepted as being 
of ordinal value We note that the author has wisely 
united the Mallophaga and Pediculina (Siphunculata) 
mto the single order Anoplura; but, on the other hand, 
the Zoraptera and Psocina, which arc closely related 
to each other, are retained as separate orders The 
increasing number of families of the larger orders is the 
outcome of specialisation and intensive study, and, 
in India alone, there are 86 families in the Coleoptera, 
75 in Hymenoptera, and 73 in Lepidoptera The fact 
that only a small number of families do not find a 
place m these keys (since they are unrepresented in 
India) is a feature commending the Bulletin to workers 
in other lands besides those in the country for which 
it is written. 

Winsconstn Alg.® — Of great interest to algo- 
logists is the publication of the second part of Prof 
G. M. Smith's " Phytoplankton of the Inland Lakes of 
Winsconsm " (Bull Univ. WWisconsin> Serial No 1270, 
pp 227, 1924). This volume deals with the Des- 
midiaceae. It quite reaches the high standard set by 
the earlier publication, and it is a necessary work of 
reference to all interested in this subject Four new 
species and seventeen new varieties are described, 
most of them belonging to the genus Staurastrum 
Among a small number of new combinations is the 
transfer of Dtctyocystis Hitchcockn (Wolle) Lagerheim 
to Cosmocladium. The work of European authorities, 
notably West and Borge, has been thoroughly assimi¬ 
lated and collated. 

The Swamp Cypress of China —At a meeting of 
the Royal Irish Academy on March 16, a paper was 
read by Prof. A. Henry, giving a detailed account 
with photographs and drawings of the Chinese swamp 
cypress, known to science as Glyptostrohus pensilis 
This species has died out in the wild state, and is only 
known in cultivation in two restricted localities around 
Canton and Foochow. It has been preserved from 
extinction by the superstitious beliefs of the peasants, 
who plant it on the north side of villages to bring 
luck, and amidst rice-fields to increase the crop. 
Adapted to wet, marshy situations, it develops peculiar 
curved "knees,” which are woody growths from the 
roots, projecting above the ground. The function of 
the knees is to enable the roots to breathe, whenever 
the soil happens to be inundated. The genus is a 
very ancient type, and its fossil remains have been 
found throughout the Tertiary era, widely spread over 
the northern hemisphere in North America, Europe 
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and Asia, extending as far north as Spitsbergen, 
Greenland and Alaska Its twigs and leaves have 
been gathered in the Eocene beds at Ardtun m the 
Isle of Mull, in company with similar remains of two 
other genera. Ginkgo and Cryptomeria, all three being 
now represented in Chma by three living species, 
which can scarcely be distinguished from those that 
flourished at the beginning of the Tertiary era 
Ginkgo is also unknown at the present time m the 
wild state, and owes its preservation to the Buddhist 
priests who plant it around their temples Prof A, 
Henry, who was assisted in the microscopical work 
and drawings by Mrs Marion McIntyre, gave in 
addition a comparative account of the American 
swamp cypress Taxodium, which is much better 
known to science than Glyptostrobus. The photo¬ 
graphs of the latter, obtained recently from Chma, 
arc the first to be published of this interesting tree 

Cotton in Tanganyika —The report of the 
Department of Agriculture of the Tanganyika 
Territory for 1924-25 shows, among other develop¬ 
ments, a remarkable extension of cotton - growing 
among the natii'es The Department is the only 
legal source of cotton-seed supply to natives and the 
chief source to non-native planters Figures show 
an increase m seed distribution to natives from 481 
tons m 1923 to 1594 tons in 1925 The Imt pro¬ 
duction has increased by 64 per cent in the last year 
Furthermore, it is of interest to note the general 
superiority, as judged from brokers’ reports, of the 
native-grown cotton over that raised on non-native 
estates Extensive experiments are being carried out 
on the time of sowing in relation to rainfall and on the 
spacing that gives the best results Studies of the 
pink bollworm of cotton, which has apparently been 
known in Tanganyika since the Germans imported 
seed in 1898, leads to the probability that it is not 
indigenous but was introduced from India through 
Egypt With the strict control on the movements 
of seed, it is hoped that this pest may be kept in 
hand. 

Surveys in Somaliland —In the January-Feb- 
ruary number of the Bolletmo of the Royal Italian 
Geographical Society, Messrs G Stefamm and N. 
Puccioni give a long account of the expedition to 
Italian Somaliland m 1924, undertaken by Mr. Stefa- 
nini under the auspices of the Italian Government 
and the Italian Geographical Society A map on a 
scale of 1 to 1,500,000 accompanies the paper and 
covers the south-western part of the country as far as 
the Juba nver. A number of short papers dealing 
with the general scientific results of the expedition, in 
particular anthropology, are appended. 

Historical Russian Diamonds —The jewels of 
the “ Russian Diamond Treasure ” have recently 
been thoroughly examined by the distinguished 
mineralogist Dr. A Fersman, and in a senes of papers 
of historical as well as scientific interest, many of the 
legends and misconceptions that have crept into the 
desenptive literature of these stones are corrected 
(Bull de VAcad. des Sciences de I'U.S.S R., 1922, 
1925 and 1926). The “ Shah " diamond is a remark¬ 
able elongated octahedron of Indian origin, which 
bears engraved inscriptions of three different dates. 
Soon after the first engraving m 1591 it passed into 
the possession of the Great Moguls, and in 1665 it 
was seen by Tavernier m the palace of Aureng-Zeb 
In 1739 it was seized by the Shah Nadir and earned 
from Delhi to Persia. In 1829 a Russian diplomatic 
agent was murdered in Teheran, and to conciliate 
the Tsar the famous gem was presented to Russia. 
The " Orlov ” diamond is the largest of all the old 
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stones of Goloonda, and it is now identified by 
Fersman as the ° Great Mogul/’ also seen by Tavernier 
in 1665 The Shah Nadir possessed this beautiful 
gem for some time after the conquest of Delhi, and 
with the " Koh-i-noor " it was mounted in the Persian 
throne. The '' Orlov ' 1 was stolen and passed through 
various adventures until 1773, when it was purchased 
by Prince Orlov and presented to Catherine II. 
Since then it has held pride of place in the sceptre 
of the late Tsars. The " Koh-i-noor/’ which has often 
been described as the “ Great Mogul/* lost its historical 
Hindu form in 1862, when it was re-cut, after having 
been presented by the East India Company to Queen 
Victoria in 1850 

Piatinum Deposits in South Africa —In the 
Trans Geol. Sot S Africa, vol 28, 1925, pp 83-133, 
Dr P. A. Wagner describes the platinum occurrences 
in th'' norite zone of the Bushveld complex Taken 
as a whole, they constitute the world’s greatest 
primary concentration of that metal, the localities 
of the deposits being scattered along the norite 
periphery for nearly 400 miles The distribution 
indicates that extreme magnetic differentiation was 
essential for platinum concentration It is shown 
that in dumte, unusual basicity of the residual 
fractions, together with the presence of fluorine, 
were the most probable conditions essential to the 
formation of rich deposits The metal also occurs 
with magmatic nickel-copper-iron sulphides which 
are indigenous to the rocks in which they occur 
The sheets of sulphidic rocks are invariably floored 
and roofed by anorthosite, suggesting a preliminary 
necessity for the separation of calcic felspar, and 
indicating a type of differentiation dependent not on 
gravity alone, but more particularly 011 gas pressure 
Here sulphurous gases were presumably responsible 
both for the peculiar rock differentiation and for the 
extraction and concentration of the platinum Where 
the sulphidic magmas were brought into contact 
with dolomites or sheared banded ironstones, contact 
deposits of platinumTearing sulphides were formed 
The paper is a most valuable contribution both to 
economic geology and to the theoretical aspects 
(which still remain confused) of ore-genesis and 
magmatic differentiation The views of W H 
Goodchild and J K Spurr on these topics are here 
supported by much of the newly recorded evidence 

Thf Japanese Earthquake of 1023 —Continuing 
his investigation of the great Kwanto earthquake, 
Prof T Ogawa now presents evidence in favour of 
the hypothesis of magmatic injection, and adverse 
to the alternative tectonic theory (Jap Journ of 
Geol and Geo ? , vol 3, No 3) Omon determined the 
mean depth of the hypocentra of shocks in the 
Kwanto region as 34 5 km , and Ogawa combines 
this result with Shida’s conclusion that the 1923 
earthquake began as a deep-seated fracture. The 
depth of fracture is so great that an injection of 
magma seems to be implied as the underlying cause, 
particularly as the depth is also that deduced from 
other evidence as the upper boundary of the magmatic 
zone. On plotting the epicentra of all the great 
shocks of the region since the twelfth century, they 
are found to coincide with a zone of eruptive rocks. 
It is suggested that the association of volcanic erup¬ 
tions with great earthquakes—recognised in South 
America long ago by Humboldt and Darwin—is a 
genetic one The extraordinary * depressions ' and 
’ upheavals ’ of Saga mi Bay revealed after the 1923 
earthquake provided evidence for the tectonic theory, 
but Ogawa shoves that this is not conclusive He 
interprets the changes of level as due to the shifting 
of sediments of mobile consistency by a process 01 
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submarine gliding initiated by the earthquake and 
intensified by the long waves of the Tsunami. The 
new explanation further accounts for the fact that 
the alleged crustal movements are limited to the floor 
of Sagami Bay and do not extend to the surrounding 
land 

The Law of Force within the Atom. —In two 
papers which were communicated to the Vienna 
Academy of Sciences in 1924 and have now been issued 
as parts 9 and 10 of volume 133 of the Sitzungsberichte , 
Dr Hans Pettersson describes his observations of the 
number and ranges of the H-particles ejected from 
carbon, aluminium, magnesium, nickel, and copper at 
angles exceeding 130^ from the paths of the a-particles 
used in bombarding the atoms He finds that the 
numbers are less than would be expected on the 
current theory, and concludes that some of the 
bombarding particles are retained by the nucleus 
He also shows that the change from repulsion of like 
charges by each other to attraction at atomic dis¬ 
tances, which observations have rendered probable, 
may be explained by the displacement of the negative 
charges of the nucleus towards, and of the positive 
away from, the approaching a-particle without 
departing from Coulomb’s law On this theory the 
surface of zero force has a radius for carlion of 1 34, 
for aluminium of 1 22, and for gold of 1 09 times the 
radius of the nucleus 

The Sulphur Compounds of Kimmkridge Shale 
Oil —Technical literature contams numerous refer¬ 
ences to the sulphur content of Kimmendge shale oil, 
and numerous unsuccessful attempts have been made 
to eliminate this undesirable constituent Most of 
these trials have proceeded, however, without any 
knowledge of the form in winch the sulphur occurs 
It was left to Messrs F Challenger, J Haslam, R J. 
Bramhall, and J. Walkden to determine the problem, 
and the results of their work were presented to the 
Institution of Petroleum Technologists on February 9 
last. So far back as 1885 Victor Meyer establushed 
the presence of thiophen and its hoinologues in coal 
tar, a factor having direct bearing on the sulphur 
condition in shale oil; subsequent researches of 
Mabery on American petroleum, Thierry on Persian 
crude oil, and Scheibler on shale oil from the Tyrol 
and south of France, led to the recognition of thiophen 
derivatives in these oils In their investigation the 
authors paid special attention to that portion of the 
Kimmendge oil volatile in steam, representing an 
average of 30 per cent , and successive fractions of 
the oil were examined independently. The fractions 
tested were—(1) 93*, (11) io9°-ii7 u , (ui) H7°-I26° l 
(iv ) i32°-i40°, (v) i58°-i67°, (vi.) 105-115/27 mm, 
(vu.) 115-140/27 mm From (i.) a small amount of 
thiophenmercurichlonde was obtained on treating 
part of the fraction with alcohol, mercuric chloride, 
and sodium acetate In the case of (it) a large amount 
of 2-methylthiophen was isolated , the presence of 
2-ethylthiophen and 2 .3-dmiethylthiophen (2 : 3- 
thioxen) was established for (iv). Fraction (v.) 
yielded a complex derivative, not yet definitely 
identified, approximating to the propyl-, methyl- 
ethyl-, or tnmethylthiophen From the fraction (vi.) 
naphthalene and thionaphthem were obtained by use 
of picric acid and mercunc. acetate , the compound 
thiophthen is also suspected in this portion of the oil. 
As will be noted, these products are all derivatives of 
thiophen, but the authors have also succeeded in 
establishing the presence of tetramethylene sulphide 
and similar derivatives. These results may lead to 
the formulation of a successful desulphurisation 
I process. 
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Dutch Pendulum Observations in a Submarine with a New Apparatus. 


the request of the Dutch Geodetic Committee, 
the Minister of Marine has once more allowed 
Dr Vening Meinesz to make pendulum observations on 
board a submarine of the Royal Navy, bound for Java, 
on the voyage from Helder to Alexandria 1 He left 
Helder on October 15 on board H,M Submarine 
K XI, and arrived at Alexandria on November 12, 
after having touched at Sevilla and Tunis On 
November 23 he embarked at Port Said on board the 
Dutch mail-steamer Komngm der Nederlanden and 
disembarked on December 5 at Amsterdam, 

The mam object of the voyage was the trial of a 
new pendulum apparatus constructed on the lines 
described by Dr Vening Meinesz in No 5, Janvier/ 
Mars 1925, of the Bulletin Giodisique, the organ of 
the geodetic section of the Geodetic and Geophysic 
Union With the consent of the Minister of " Water - 
staat " and the director m chief of 


For the amplitude reductions of the observations, 
the movement of the second pendulum must be 
recorded separately , the ray which performs this 
is on its way reflected by a small, highly damped 
pendulum, of a construction devised by Dr. Vening 
Meinesz, the plane of oscillation of which is parallel to 
that of the other pendulum In this way the move¬ 
ment of the middle pendulum is recorded with respect 
to the vertical 

A second highly damped pendulum of the same 
construction, the plane of oscillation of which is 
perpendicular to the plane of the others, serves to 
record the inclination of this plane dunng the o\> 
servations It was controlled by a small undamped 
pendulum, but the results proved that this control is 
not necessary 

The changes of temperature within the apparatus 



the Royal Meteorological Institute 
at de Bilt, Prof. Dr E van 
Everdingen, the apparatus was con¬ 
structed in the mechanical work¬ 
shop of this Institute by the chief 
instrument-maker, Mr L L M 
van Rest, with the co-operation of 
the assistant director, Dr C 
Schoute * 

A detailed description of the 
apparatus with the necessary illus¬ 
trations will appear in a publication 
of the Geodetic Committee, for the 
time being the following cursory 
description may suffice 

The whole apparatus consists of 
three parts the support with the 
pendulums, the suspension appar¬ 
atus and the recording apparatus. 

The support contains three 
quarter - metre pendulums of the 
common Von Stemeck model, the 
same as were used on the first 
voyage These are of brass, not of 
bronze as was stated erroneously 
in my former communication. 



JHiG i — Novembe^j, Tunis Harbour A ami B, curves of hypothetical pendulums, (overlapping) 
Time gaps, showing four curve* a and b, sidereal time (short period) „ c and d, moan time (long 
period) C curve ot middJt pendulum Inclination of plant* of oscillation D, damped 
pendulum, IT, undamppd pendulum 


The three pendulums are rendered as near as 
possible isochronous They oscillate m the same 
plane and can be set going simultaneously with an 
exactly adjustable amplitude The oscillations are 
recorded on a moving photographic film by the light 
reflected by a mirror fixed to the pendulum, but not, 
as with the former apparatus, for each of these 
separately. The light-ray reaches first the mirror of 
the first pendulum , next that of the second It 
records in this way the difference of the elongation 
angles The result is that the film gives the curve of 
a hypothetical pendulum, of which the revolving 
vector is the difference of the vectors of the con¬ 
stituent pendulums As the disturbances of those, 
caused by the horizontal accelerations due to the 
movement of the vessel, are the same, their effect is 
eliminated from the hypothetical pendulum 

In the same way, a second hypothetical pendulum is 
recorded by the third pendulum in combination with 
the second The two curves give two independent 
results, which control one another and increase the 
accuracy. 

* Particulars ol the voyage on board H.M Submarine K II from 
Helder to Batavia m 1933 are given in Natume of September 13 and 
December 1 , 1993, and March 1 and May 3, 1934 

* If geodetic offices in other countries should wish to purchase a similar 
ftpPMfctua, the “ Nededand&che Seintoestelieofabrlek " at Hllversum will 
undertake the construction. 


during the observations are recorded by means of a 
metallic thermometer 

Before the rays of light enter the support, they 
pass a lens that makes them parallel When leaving 
it they pass a second lens that collects on the film the 
constituents of every bundle of rays Within the 
apparatus each bundle is compelled to follow its path 
by a number of mirrors or prisms In every path 
there is one adjustable prism by which the distribu¬ 
tion of the curves on the film can be regulated 

Between the observations the pendulums are not 
to be removed , they can remain in the apparatus, 
even when the motion of the vessel is most violent. 
By turning a small handle the knives of the pendulums 
are lifted from the agate planes’ on which they oscil¬ 
late during the observations. By moving a second 
handle the double cone at the lower end of each 
pendulum is fixed between four arms The fastening 
is strong, but elastic, in order to avoid the effect of 
shocks on the pendulums The disposition is such, 
that when the pendulums are free it is impossible for 
any one to turn the handle that commands the arms 
below before the pendulums are lifted , or when 
the pendulums are fastened, to turn the handle that 
lowers them before the arms are remoyed 

The. brass top and base plates of the suppoit are 
connected by strong vertical slabs , the top plate 
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carries the pendulums, the fixed mirrors and prisms 
and the two lenses The three agate planes on which 
the knife-edges of the pendulums rest lie in exactly 
the same plane , they have been ground and adjusted 
by the firm Hahn in Cassel (Germany) The base 
plate rests on three foot screws , parallel to the plane 
of oscillation of the pendulums a small level is affixed , 
the bubble is, during the observations, in constant 
movement owing to the rolling of the vessel , the 
endulums must be set free the moment that the 
ubble is at zero, in order to begin the oscillations 
with the desired amplitude Between the top and 
the base plate are placed a dummy pendulum with 
thermometer and a hair hygrometer 

The support is encased in a metallic cover with 
double walls, resting on the base plate ; the interstice 
is filled with a bad conductor of heat A receiver is 
not needed The lime of an observation being about 
thirty-live minutes, it is not necessary to operate in 
a vacuum, which would cause a great complication 
In the cover are three windows one for each of the 


film moves past a vertical slit in the front wail of the 
box, 9 mm wide and 12 cm* high , through this pass 
the rays coming from the support* The lenses form 
images of the hght-slit on the film, but by a cylindrical 
lens placed before the recording-slit they are reduced 
to points. The distance between the optical centres 
of the lenses is the same as that between the light-slit 
and the recording-slit, As both slits and both lenses 
are placed symmetrically with regard to the suspension 
axis, the place of an image of the light-slit on the film 
is not changed by the relative movements of the free 
hanging support and the steady recording apparatus 
which are caused by the rolling of the vessel. 

By the movement of the film the bundles of rays 
describe the different curves, which, owing to the 
periodical movements of the shutters, show small gaps 
that indicate the time elapsed 

The distance between the support and the recording 
apparatus is 1*03 metre, a tube of blackened card¬ 
board joins the second lens and the vertical slit, and 
prevents undesired light striking the film 

The two chronometers, con¬ 
structed by Nardm at Locle, 
Switzerland, are excellent time¬ 
keepers , the irregularities of the 
daily rate do not exceed o 1 sec. 
One, giving sidereal time, has been 
in use since 1903, the other, giving 
mean time, is new It was judged 
useful to have two chronometers 
for the purpose of checking each 
other. 

It may be said that in practice 
the apparatus has surpassed our 
expectations The curves recorded 
on the film are perfectly clear and 
distinct, their appearance is wholly 
different from that shown by the 
films obtained in 1923. This may 
appear from the accompanying 
specimens (Figs 1 and 2) when 
compared with those given in the 
Geographical Journal for June 1925. 
The amplitudes of the hypo¬ 
thetical pendulums are entirely 
regular, which proves that the 
influence of the horizontal accelerations is wholly 
eliminated. Letting alone the slow decrease caused 
by the damping, the amplitudes do not vary more 
than o-1 mm., that is 2 to 3 per cent of the whole 
amplitude The vertical accelerations are only per¬ 
ceptible m the track of the half-second gaps, which 
show slight fluctuations, by tracing a straight line 
through a number of them the influence is easily 
eliminated. 

Sliding of the pendulums is only to be feared in 
peculiar circumstances. Thanks to the suspension 
apparatus, the rolling has no influence, but when the 
pitching exceeds a few degrees, sliding fe noticeable, 
and the images may even altogether disappear from 
the film By the use of the horizontal rudder the 
pitching of a submerged submarine can generally be 
greatly reduced, if necessary, after submerging to a 
greater depth. 

Observations with the suspending apparatus hang¬ 
ing free or fastened, executed in quiet water, proved 
that there is no systematic influence caused by this 
apparatus. 

The advantages of the new apparatus over the old 
one may be summarised as follows : 

1 The exertion required from the observer is a 
great deal less; he is not compelled during the 
observations to keep the body m a cramped posture 
under a black cloth, such as covered the old apparatus,. 



1 io 2 —November io, Mediterranean Sea, submerged Curves as on November 2 
Undamped pendulum D' absent 


two lenses and one for reading the thermometer and 
the hygrometer. 

The whole is placed m the suspension apparatus, 
the plane of oscillation of the pendulums perpendicular 
to the suspension axis The latter must be parallel to 
the keel of the vessel , in this way the effect of the 
rolling is neutralised Originally the apparatus was 
suspended from pivots, but as the friction caused 
sudden jerks, these were replaced during the stay at 
Sevilla by knives, which proved most satisfactory 

The recording apparatus contains two compart¬ 
ments the small light box and the larger film box. 

Behind the light box is placed a Wolfram arc-lamp, 
the rays of this enter the box through a hole in the 
back In the front wall is the small horizontal light- 
slit, o-2 mm wide and 5*0 mm. long, through which 
the rays leave the box. The interior contains the 
apparatus for the electromagnetic movement of two 
shutters, governed by a pair of chronometers, each 
of which every half second prevents for a moment the 
light-rays from passing the slit. 

'The film box contains two vertical cylinders, one 
bearing the film, which by a clockwork is gradually 
wound round the other. By the displacement of a 
lever the velocity with which the film moves can be 
made 1 *o or 0*33 mm per second; the first is used at the 
beginning and the end of the observations, the latter 
in the intermediate time. Between the cylinders the 
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2 The measurement of the films is very easy, 
thanks to the clearness and regularity of the recorded 
curves. 

3. The computations are simplified , as the films 
directly give the movement of the hypothetical 
pendulums, these have not to be derived by computa¬ 
tion from the curves for each separate pendulum. 

4. The accuracy of the observations is greater , it 
is not inferior to that of observations on land 

5. The apparatus may still be used in circumstances 
where the old one would be useless 

As to the accuracy of the results, it may be remarked 
that two circumstances unconnected with the ap¬ 
paratus make it somewhat less than that obtain¬ 
able on land The first is the varying rate of the 
chronometers, which may differ during the observa¬ 
tions from the mean value, deduced from the time- 
signals If scientific radio time-signals of very high 
precision could be obtained every hour, this would 
meet the difficulty The influence is lessened by the 
use of two chronometers 

The second circumstance is the displacement of the 
vessel during the observations by the sea currents and 
the resulting contribution to the EOtvos effect This 
cannot be determined with accuracy and an average 
value must be used I think it improbable that this 
difficulty will be easily removed 

On board, the apparatus was placed in the central 
compartment, near the metacentrum, between the 
two periscopes, one of which was lifted to enable the 
light-rays to pass. 

At the beginning of an observation the first and 
the third pendulum were set m motion with the 
desired amplitude The middle pendulum, hanging 
free, began to oscillate through the horizontal accelera¬ 
tions caused by the movement of the vessel 

The depth of the sea was found by applying the 
echo method by means of the underwater clock- 
signals. The lapse of time between the giving oi 
the signal and the perception of the echo was deter¬ 
mined by a stop-watch 

The time-signals used to determine the rates of 
the chronometers were generally those of the Eiffel 
Tower, Bordeaux or Nauen. The relative rate of the 
chronometers durmg the observations could be de¬ 
duced with very great accuracy from the half-second 
gaps on the films. So far as the computations have 
been executed, they agree fairly well with the mean 
relative rates deduced from the tnhe-signals 


During the voyage the following observations were 
made : 

October x 7 Mouth of the Channel, near the French 
coast 

,, 18 Bay of Biscay, not far from the 

Spanish coast 

,, 26 Sevilla, on the Guadalquivir. 

,, 28, 29, 30 Mediterranean Sea, between 

Gibraltar and Tunis. 

November 2 Harbour of Tunis. 

,, 8, 9, 10. Mediterranean Sea, between 

Malta and Alexandria 

tt 12 Harbour of Alexandria. 

Some of the observations have been provisionally 
computed, the results for the harbours of Tunis 
and Alexandria differ respectively by o oot and o oof 
cm ./sec -* from the values obtained m 1923 

The weather was generally very fine and the sea 
smooth ; but on November 27, after the vessel left 
the harbour of Tunis, a heavy gale was blowing, which 
prevented the making of observations. The small 
number of observations in the Atlantic Ocean must 
be imputed to the circumstance that the time fixed 
for the track from Helder to Sevilla allowed but small 
delay The observations in the Mediterranean Sea 
constitute a valuable complement to that executed in 
1923 

November 26, on board the mail-steamer Konwgttt 
dev Nederlanden, between Crete and Sicily, Dr Vening 
Meinesz made a senes of observations The sea was 
very smooth and the movements of the ship slight 
The apparatus was placed m a state-room , practical 
difficulties prevented the use of the suspension 
apparatus Some of the observations had to be 
repeated because of the sliding of the pendulums 
The films show the influence of the vibrations caused 
by tile engines, but the amplitudes are very regular. 
The weather during the rest of the voyage prevented 
further experiments being made, but it appears from 
tlie results that in favourable circumstances it is 
possible to use the apparatus on board a mail-steamer 

I think that Dr Vening Meinesz may be heartily 
congratulated on the success he has achieved with 
his apparatus The Geodetic Committee cherishes a 
strong hope that he will be enabled in the course of 
1926 to use it on a second voyage to Java, but this 
time through the Panama Canal, in this manner 
concluding a series of determinations of gravity at sea 
all around the world. J J A. Muller. 


Life in the Bed of the Sea. 


I N recent years many attempts have been made to 
obtain more definite information than the older 
Naturalists had about the composition and the 
constitution of the collections of animals living in the 
bed especially of the European shallow seas. It was 
known m-^vague way that certain animals were to 
be found, for example, m a muddy and others in a 
sandy bottom at certain depths, hence the challenge 
to modern naturalists to clarify the condition of our 
knowledge. 

The first serious attempt was made by Allen on 
the grounds off Plymouth, and it was proved clearly 
that certain forms were definitely associated in that 
locality with a certain type of bottom which was defined 
in terms of the percentage composition %n size of the 
particles composing the ground soil. Later, Petersen, 
employing an approximately accurate instrument, the 

* MhUttry 0 i Agriculture and Fisheries. Fishery Investigations, Series 
3. VoL 8, No. 4, 1933; ** Quantitative Studies on the Fauna of the Sea 
Bottom.*' No. 1 ; " Results of the Investigations in the Southern North 
Sea, 1911-44 " By F. M, Davis. Pp. 30. (London: H.M. Stationery 
Office, *933.) 51. net 
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grab, for taking a definite area of the sea-bottom, ob¬ 
tained figures which showed which animals were really 
dominant and cliaractenstic in the different areas 
examined, but that worker failed to follow up Allen's 
precise work on the physical composition of the soil* 
and therefore failed to obtain critical information 
on the problem attacked Other workers—notably 
Ford, who attempted to combine the methods of 
Alien and Petersen—followed, and have in the main 
always found communities of animals, but com¬ 
munities also in the main m their own particular 
locality of silty, muddy, sandy, gravelly or stony 
soil. 

It has remained, however, for Davis in a recent 
publication 1 to combine to some extent the methods 
of the two chief investigators Petersen had found 
different groups of animals living together in different 
localities and suggested that such animals lived m 
communities , which, however, might ygry in different 
geographical but equivalent localities by the drop¬ 
ping out or addition of certain members. The later 
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worker went further than this and tried to predict the 
' communities' which might be expected to occur in 
(quantitatively) unknown faunas off the European 
coast. 

By his use of the term ‘ community ’ Petersen seems 
to imply more than Hjort does, for example, in 
referring to ' societies ' or communities of plankton 
forms in the different hydrographical regions of the 
Atlantic, or than botanists do in referring to ecological 
groups of plants, and by his relative neglect of soil 
analysis gives more importance to the mere associa¬ 
tion of animals than to the relation of the animals 
to the nature of the soil In this attitude Petersen 
has in part followed Mobius, who long ago (1877) 
stated that the animals living on an oyster bed form 
a community, and goes on to say that ” Science 
possesses, as yet, no word by which such a com¬ 
munity of living beings may be designated . . . 
where the sum of species and individuals, being 
mutually limited and selected under the average 
external conditions of life, have, by means of trans¬ 
mission, continued in possession of a certain definite 
territory I propose the word Bioccenosis (from 
bios , life, and kotnoein , to have something in common) 
for such a community " 

Obviously all these are the beginnings of attempts in 
marine zocecology or zoocOnosis, and we are witnessing 
the early stages in the evolution of a nomenclature and, 
indeed, of method Davis adopts, but unfortunately, 
we think, in a modified way, the Allen-Borley method 
of soil analysis, and pays insufficient attention to 
the hydrographical and topographical variants, 
which both Petersen and Borley noted Thus in 
no case are all the correlated observations to date 
marshalled in such a way as to indicate an enduring 
natural classification of such associations or groups 
as do undoubtedly occur, although Petersen's broad 
method of treatment alone has certainly carried the 
problem beyond its initial stages In his paper, 
Davis gives a remarkable table showing soil-analyses 
correlated with the animals inhabiting particular 
soils and clearly show's that a large number of animals 
prefer a particular soil in the North Sea, though 
some are more catholic in habitat The author 
concludes that animal associations were found, but 
that in detail those groups (communities) which 
Petefsen found are not homogeneous in nature when 
regarded in relation to the soil analyses, nor strictly 
comparable with one another in the areas investi¬ 
gated. 

We hold, however, that there is not enough informa¬ 
tion available for the latter part of the conclusion, 
since (1) Petersen giveS no analysis of soils to define 
his communities, (2) the fauna in relation to known 
soils has not been adequately investigated at stations 
linking Petersen’s scene of work with the North 
Sea stations, (3) Davis has himself grouped together 
animals only in relation to soils without consideration 
of other biological factors—despite Bor ley's warning 
—and (4) what 19 more important, the biological 
significance of the soil and medium for the animals 
inhabiting them has scarcely yet been considered, 
and a close study of individual species will be 
required to give the information needed on this 
point 

The trend of modern work is indeed to delimit 
and to come to grips with the problem of the relation 
of any animal to its habitat The essence of the 
work on marine animal communities is the provision 
of a complete description of the factors of the habitat 
and the inter-relationships of the members, and the 
results should be stated so as to be capable of com¬ 
parison or contrast with one another in all parts of 
the world. j. h, o, 
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Applied Psychology. 

pROF. J. McKEEN CATTELL, the retiring 
A president of the American Association for the 
Advancement of Science, gave m his address at 
Kansas City on ” Some Psychological Experiments/' 
a portion of which was published in Nature of 
January 16, an illuminating account of the develop¬ 
ment of the experimental study of individual differ¬ 
ences, Starting with a descnption of the measure¬ 
ment of a simple sense reaction time, he proceeded to 
show, step by step, how the same type of objective 
measurement can be used in such a complicated action 
as the selection of a career 

Although no striking new experiments were 
described, Prof Cattell's account of the recent appli¬ 
cations of psychology was both original and stimu¬ 
lating “ Daily, weekly and seasonal curves,” he 
says „ *' the optimum penods for definite tasks and for 
a day’s work ; industrial fatigue , temperature, ven¬ 
tilation and humidity , the most desirable sexual 
relations, food, amount and distribution of sleep , rest, 
play and physical exercise , the use and misuse of 
emotional excitement and of drugs as sedatives and 
stimuli these have been the subjects of many 
investigations . ” 

An interesting point discussed by Prof Cattell is 
the variation of the curve of ease of learning with age. 
It is well known that a young child can learn to pro¬ 
nounce a foreign language more easily than can his 
father and mother. Three years is found to be the 
optimum age for acquiring pronunciation, and after 
the age of twelve years it can but rarely be learnt 
correctly. In the same way other abilities—both 
physical and mental—have their optimum learning 
curve at various ages It is an important task for 
the educational psychologist to examine the practice 
curves of the ordinary school subjects at different 
age levels, so that he can suggest at what stage they 
should be commenced Mathematical relations, Prof, 
Cattell finds, are generally taught a couple of years 
before the .child’s age allows him to respond io them 
with the least effort. 

Reference is made to the work that is being done 
in England by the National Institute of Industrial 
Psychology to reduce industrial fatigue. Psycholo¬ 
gists have found that by arranging for suitable 
alternative penods of rest and exercise, and by 
supplying training in the use of the most physiologic¬ 
ally economical movements, it is possible to increase 
the output of the worker—be he miner, mill-hand, or 
typist—and simultaneously reduce his fatigue. Prof. 
Cattell outlines the enormous economic importance of 
this work and describes how in America a Psycho¬ 
logical Corporation has been formed to advance this 
new science, to allow of research, and to protect the 
interest of psychologists ” The Father of American 
Psychology,” as Prof Cattell is well named, is the 
president of this Corporation, and its establishment 
has already been amply justified. W. J. G S. 

University and Educational Intelligence. 

Birmingham. —Dr Daniel Hanson, principal as¬ 
sistant in the Metallurgy Department of the National 
Physical Laboratory, Teddington, has been appointed 
to the Feeney chair of metallurgy, which will be 
vacated by Prof. T. Turner at the end of the current 
session. 

Mr. J, Armitage Robertson has been appointed 
assistant lecturer in zoology. 

London.— The following doctorates have been con¬ 
ferred : D Sc t (Chemistry) : Mr. H. T. S. Britton 
(King's College and Imperial College—Royal College 
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of Science), for a thesis entitled '* Part I. Some Electro¬ 
metric Studies of Reactions, with special reference 
to the Precipitation of Basic Salts ; Part II. Some 
Studies of Salts of Rarer Metals " ; Mr. H. D. K. 
Drew (Birkbeck College), for a thesis entitled " Hetero¬ 
cyclic Systems containing Tellurium in the Ring ” ; 
and Mr M A Matthews (East London College and 
the Sir John Cass Teclimcal Institute), for a thesis 
entitled " The Reactions of the meso-Hydroxy 
Anthrones and their Bearing on the Mechanism of 
certain Reactions ” , D Sc (Statistics) Mr E. S 
Pearson (University College), for a thesis entitled 

Bayes’ Theorem examined in the Light of Experi¬ 
mental Sampling " ; 1 ) Sc. (Geology) Mr George 

Slater, for a thesis entitled “ Glacial Tectonics as 
reflected in Disturbed Drift Deposits," and other 
apers , D Sc, (Horticulture) Mr H R, Bn ton- 
ones, for a thesis entitled “ On the Diseases known 
as 1 Bark Canker 1 and 4 Die-back ' in Fruit Trees,” 
and other papers, D Sc (Physics) Mr L F 
Richardson, for a thesis entitled " Collected Works 
on Meteorology, Differential Equations, etc ” 

Dr. II R Briton-Jones, lecturer in mycology in 
the Department of Agnculture of the University of 
Bristol, has been appointed professor of mycology to 
the Imperial College of Tropical Agnculture, Trinidad 

Mr Frank Ralfour-Rrownf, formerly lecturer 
in zoology (entomology) in the University of Cam- 
bndge, has been appointed professor of entomology 
in the Imperial College of Science and Technology, 
South Kensington, in succession to the late Prof. 
H Maxwell Lefroy 

Applications are invited for two scholarships in 
connexion with the Manchester Royal Infirmary, 
namely, the Dickinson research travelling scholarship 
in medicine, value 300/ for one year, and the Dickin¬ 
son pathology scholarship, value 75 1 for one year 
Particulars are obtainable from the Secretary to 
the Trustees, The Royal Infirmary, Manchester The 
latest date for the receipt of applications for the 
scholarships is May 1. 

A census of graduate research students in chem¬ 
istry in the United States in 1925 shows that of 1763 
"such students in 121 universities, colleges, schools of 
engineering and agriculture, medical schools, and 
schools of pharmacy, 544 were engaged on work in 
the physico-chemical group of subjects: general, 
colloid, catalysis, subatomic, electro-chemistry, and 
photo-chemistry. Organic chemistry comes next 
with 430 students of whom 44 per cent were working 
on the 'aliphatic series. The remainder are classified 
under the groups, medicine (333), agricultural, in¬ 
dustrial, and engineering chemistry (237), inorganic 
chemistry (86), analytical and metallurgical (72), 
sanitary and food (61). 

In connexion with the celebration of the fiftieth 
anniversary of the Johns Hopkins University, it is 
proposed to establish a Brooks Research Fund in 
memory of the late Prof, William Keith Brooks 
The income of this Fund is to be used to give to some 
advanced student in zoology or in botany aid in 
carrying out his work in direct contact with Nature, 
as at a tropical marine laboratory, or under other 
stimulating conditions of environment for growth 
and widening of experiences. The hope would be 
that from time to time some man thoroughly devoted 
to zoology or to botany might receive in this way 
heeded aid at a critical point in his career. An offer 
of five hundred dollars has been received if a further 
ten thousand is raised. The Fund will be distinct 
from that now being raised to celebrate the jubilee of 
Johns Hopkins. Prof. E. A Andrews, Johns Hopkins 
Univen^ty, is chairman of the appeal committee. 
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" What every woman's college course ought to 
include " is a question which has been much discussed 
of late by the Faculty of Barnard College, Columbia 
University. The conclusions arrived at as a result 
of these discussions are described in an article by the 
Dean of the College, Virginia C Gildersleeve, in the 
December number of School Life. While recognising 
that m many fields of work it is almost impossible*to 
say that one subject is for all students more valuable 
than another and a wide range of choice must be per¬ 
mitted, the College prescribes for all tho mastery of 
certain fundamental tools useful for successful work 
m any field. These are ” A command of written And 
spoken English, the ability to read at sight with ease 
at least one foreign language, a healthy body, and a 
knowledge of hygiene ” To ensure the acquisition &£ 
these tools, courses in English composition, spoken 
English (chiefly for remedying defects of the voice), 
personal hygiene, and human biology are made com¬ 
pulsory—the three first-mentioned being taken during 
the first of the four years of college life All students 
are also obliged to take, during their four years, appro¬ 
priate physical exercise. As regards the selection ofthe 
remainder of the curriculum, two general rules are laid 
down On one hand every candidate for a degree 
must pursue in some one subject a course, carefully 
planned and supervised by the department concerned, 
on lines designed to ensure a fairly thorough knowledge 
of it. On tho other hand, in order to avoid too much 
concentration, every student is required to reach a 
certain minimum standard in at least one subject 
chosen from each of the three groups—languages, litera¬ 
tures, and fine arts , mathematics and natural sciences 
(including some laboratory work); and social sciences 

A Review of Education in India in 1923-24 by the 
acting Educational Commissioner, which the Govern¬ 
ment of India has recently published, shows that m 
the field of higher education the year was in several 
respects one of disillusion and reaction In the 
University of Allahabad, for example, the new con¬ 
stitution was found to keep the minds of the teachers 
so engaged in the technicalities of meetings of uni¬ 
versity bodies that they had insufficient time left for 
teaching duties. In Bengal a widespread dissatis¬ 
faction with the existing university system found 
expression in a reaction against literary education 
and a preference for science courses. From Assam 
came reports that graduates and undergraduates seek 
employment in vam and create discontent with the 
system which has brought them to such a plight. The 
University of the Punjab was reported to be "becoming 
more and more on the maior side of its activities an 
examining body." The policy of separating the inter¬ 
mediate classes from the university course of study 
has been found in the United Provinces, where it was 
tentatively adopted, to be unworkable for the present 
in the colleges which prepare degree candidates. In 
Bombay the school-leaving certificate examination 
does not altogether fulfil the hopes with which it was 
instituted, and it was decided that the University 
should resume the conduct of its matriculation 
examination. The Dacca Vocational Education Com¬ 
mittee presented a report in which doubt is thrown on 
the belief of the Calcutta University Commission that 
at the intermediate stage vocational education can be 
so combined with general education as to produce a 
worker competent to earn his living with the training 
which he has undergone at the close of that stage, 
There was also disillusion of a beneficent kind on the 
part of some political enthusiasts and the effect of the 
non-co-operation movement on attendance in schools 
became negligible. The University" of the Punjab 
embfcrked on a new venture in the opening of its 
first science laboratory—that of chemistry. 
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Contemporary Birthdays. 

April ii f 1863, Prof W Wallace Campbell, 
For.Mem. R S 

April xi, 1863. Mr. Henry Balfour, F.R S 
April ix, 1890. Dr Eric K Rideal. 

April la, 1851. Mr. Edward Walter Maunder. 

April 14, 1867. Prof J C M'Lennan, F.R S 


Prof W W Campbell, the distinguished director 
of the Lick Observatory, Mount Hamilton, California, 
and president (since 1923) of the University of 
California, was bom at Hancock Co, Ohio The 
development of astronomical knowledge owes much 
indeed to him during the past thirty-five years, not 
only for practical issues, but also for valuable con¬ 
tributions to the journals recording theoretical 
progress in the science of astronomy He has had 
charge of many eclipse expeditions, and those who 
were privileged to act with him have testified to his 
enthusiasm, powers of organisation, and resourceful¬ 
ness Prof Campbell was among those who were 
successful in adopting the method of employing a 
moving photographic plate to record the succession 
of phenomena during a solar eclipse. The Royal 
Astronomical Society awarded him its gold medal 
in 1906 for his spectroscopic researches on stellar 
objects, and work respecting stellar motions in the 
line of sight The Pans Academy of Sciences allotted 
Prof. Campbell the Lalande medal in 1903, and 
the Janssen medal in J910, for researches and dis¬ 
coveries in stellar spectroscopy 

Mr Henry Balfour was educated at Charter- 
house and Trinity College, Oxford. Since 1891 he 
has been curator of the extensive ethnological and 
archaeological collection^ acquired by the late General 
Pitt Rivers, F R.S., and presented by him to the 
University of Oxford m 1884 Huxley medallist of 
the Royal Anthropological Institute, and a past 
president of the Folk-lore Society, Mr Balfour is 
the author of many noteworthy memoirs. 

Dr. E. K. Rideal is an old pupil of Oundle , from 
thence he graduated at Trinity Hall, Cambridge 
He is Owen Jones lecturer in physical chemistry in 
the University of Cambridge For a year (1919-20) 
Dr. Rideal was visiting professor of physical chemistry 
in the University of Illinois, IJ.S A 

Mr E W Maunder, astronomer, entered the 
service of the Royal Observatory, Greenwich, as an 
assistant in 1873, and from that date until 1913 he 
was Superintendent of the Solar Department. Mr 
Maunder was educated at University College School, 
London, and King's College. He h&s taken part in 
many eclipse expeditions Author of a number of 
useful works on practical and popular astronomy, 
he has m several of these had the nappy advantage 
of Mrs Maunder’s collaboration. He founded the 
British Astronomical Association in 1890. 

Prof J C M'Lennan, Director of the Physical 
Laboratory in the University of Toronto, though 
born at Ontario, is of Scottish descent. He received 
his education at the Universities of Toronto and 
Cambridge. His attachment to the former began in 
1892, and has never been severed Prof. M'Lennan 
was president of the Royal Society of Canada, 
1924-25 In 1923 he was president of Section A 
(Mathematics and Physics) at^the Liverpool meeting 
of the British Association ; the subject of his discourse 
was, " On the Origin of Spectra/’ The Royal 
Society of Arts allotted him a medal in 1919, for his 

S aper " Science and Industry m Canada/’ He is 
t Sc , Manchester and Liverpool. 
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London. 

Royal Microscopical Society, February 17—A. 
Piney . The principles of haematological differentia¬ 
tion An attempt to classify the normal leucocytes 
of human blood on purely morphological grounds. 
The characters of the nuclei must be regarded as the 
determining feature, particularly the distribution of 
the two forms of chromatin. Cells with sharp 
distinction of the chromatin into two types were 
derived from the bone marrow (myeloid cells), while 
those with incomplete separation of the two sub¬ 
stances in the nucleus were of lymphatic origin. The 
technical details of preparing the films were discussed. 

Royal Microscopical Society (Industnal Applica¬ 
tions Section), February 24 —C. A Klein: The 
application of the microscope to the examination of 
pigments and paints More precise information is 
required as to the size of pigment particles in view 
of the important relationship known to exist between 
particle size and the subsequent behaviour of paints, 
in respect to ease of application and also wearing 
properties The methods of sieving and subsidence 
frequently used to indicate the fineness of division 
of pigments have limitations, and microscopical 
examination is recommended after grading of the 
material by elutnation, in order to obtain fields of 
more even-sized particles The removal of even small 
proportions of over-sized particles in paint materials 
is an expensive process Many problems in connexion 
with the behaviour of paint films on drying and 
subsequent exposuie could be solved by the proper 
application of microscopical methods as m the 
United States of America, where they have been 
applied to a considerable extent 

Royal Anthropological Institute, March 2 —Mrs. 

J anet B Montgomery McGovern The head- 
unters of Formosa The Chinese-Formosans of the 
towns do not differ materially from the Chinese of 
the mother country; it is among the pseudo¬ 
aboriginals of the almost - inaccessible mountain 
ranges that curious customs are observed. Of these 
tribes the most interesting are the Taiyal, the head¬ 
hunting tattooed tribe of the northernmost mountains 
A feature of their culture is the government of the 
tribe by women Their power is both spiritual and 
temporal The chieftamess of each sub-tnbe is also 
the pnestess of that sub-tribe. She is assisted by 
other priestesses, mostly widows. They officiate 
at marriage and funeral ceremonies, and act as 
physicians in case of illness, effecting some marvellous 
cures The chief pnestess also performs the cere¬ 
monial tattooing. All the children have their fore¬ 
heads tattooed in a series of horizontal marks at the 
age of five years, At marriage, elaborate markings 
are tattooed on the cheeks of the bride, and on attain- 
ment of the rank of priestess further elaborate 
markings are added, The wamors are also tattooed 
by the priestess. One function of the pnestess is the 
ceremonial kindling of new fire once a year. From 
this all fires are re-lighted. The pnestess also decides 
when head-huntmg expeditions are to be carried out/ 
and in what direction* No warrior may marry unless 
he has at least one head to his credit. For each head 
that is taken, a horizontal mark is tattooed on the 
chin An essential part of the marriage ceremony 
is that bride and groom should drink millet wine 
from a cup made of a skull taken by the latter. A 
communal system prevails among the Taiyal/ the 
millet, the principal food of the people, being dis¬ 
tributed by the nigh priestess from the communal 
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granaries, A very high standard of personal morality 
exists among them, and untruths, theft, and un- 
chastity are almost unknown where the people have 
not come into contact with civilisation. 

March 16.—G. Landtman Some agricultural rites 
of the Kiwai Papuans. The gardening of the Kiwais, 
like all their occupations, is interwoven with all kinds 
of observances purporting to promote the work. 
When cleanng timbered bush the people avoid felling 
certain large trees which are thought to be inhabited 
by the 6 tengena t a group of sylvan beings These 
appear by day as snakes or birds, at night m human 
form, and are guardians of the plantations The 
people give them part of the first-fruits and invoke 
them m the karia- nte, sprinkling of g&moda (kdva) 
in the direction of the garden Most of the fertility 
ntes are first performed in the garden by an old man 
and an old woman, whose example is followed by 
the rest of the people In several of the ntes the 
sexual act plays a part, and one of the principal 
“medicines" is secretion from the female genitalia, 
for sago palms the male semen The people also 
resort to various methods for depnving an enemy of 
his luck in gardening, or for summoning pigs 
•destroy his crop The old couple generally lead the 
way m every stage of garden work witli their pre¬ 
paratory ntes Each of the principal garden plants 
is attended by observances of its own Bullroarers 
are particularly used for yams The first few yam 
stalks are usually tied up with strings which have 
been employed for cat's cradles “Skipping-rope" 
is a game which causes the yam roots to grow large 
Certain rites at the first cropping of a garden purport 
to make the food last a long time and prevent the 
people from being taken ill when eating it A series 
of rites referring to the banana gardens are performed 
by a numbei of small boys, each with a little “ play- 
wife " These small couples bear resemblance to the 
vanous descnptions of “May-bndes," etc The 
principal feature of the gaera, the great agricultural 
ceremony, is a tree erected on the festal ground 
with much solemnity, overhung with garden produce 
and beautifully decorated, A long serial song is 
sung during the ceremony, describing a journey from 
Adin, the land of the dead, in an easterly direction 
nght through the part of the country known to the 
Kiwais One cannot forbear recognising one of the 
many instances of the fertility tree or the tree of life. 

Mineralogical Society, March iG —A F Hallimond : 
On molecular volume relations in the mica group. 
The 1 observed ' molecular volume is obtained from 
the density and silica-percentage, on the assumption 
that the mica molecule contains the same number of 
silicon atoms for all members of the group It is 
shown that the molecular volumes so obtained are 
of similar dimensions throughout, but that each of 
the non-miscible sections, muscovite, lepidolite, etc , 
has a distinctive molecular volume, in agreement 
with the chemical classification proposed m earlier 
papers. The volume is an additive property, and 
can be expressed as the sum of the volumes of the 
oxides present The corresponding absolute molecular 
volumes for the oxides are in general agreement with 
those derived from X-ray measurements, Micas 
deficient in potash do not show a corresponding 
diminution of volume. Titanium is usually present 
as TiO a , but two titanium-rich biotites only give 
normal molecular volumes when represented as 
compounds of TLO*.—E. D. Mountain: (i) Smith- 
sonite from the Rhodesia Broken Hill Mines. Colour¬ 
less crystals 7 mm. in size, in the British Museum 
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(Natural History), are of the form f(ili), striated 
parallel to longer diagonal; cleavage angle rr ' * 72 0 21 
H- 4 - 4J ; G = 4 *398 ; contains 97 -34 per cent. 
ZnC 0 8 , Refractive indices measured on oriented 
prisms gave for Na-hght e= 1*6212, 1*8485. (2) 

The identity of the Cobija and Lampa meteonc stones. 
A complete quantitative analysis of Cobija and a 
partial analysis of Lampa confirm Dr Prior's sugges¬ 
tion of their identity, /= 14, « = io£, m = 5 (Prior’s 
nomenclature) ; specific gravity, 3*58. Further evi¬ 
dence suggests that they are two stones of the Cobija 
fall —C. E Tilley . On garnet in pelitic contact 
zones In the normal pelitic contact zone, gatnet 
is inconstant in its occurrence, and from many 
aureoles is entirely absent. The instability of 
almandine m normal thermal metamorphism is 
attested by the destruction of this mineral when 
crystalline schists containing it are involved m the 
aureoles of the Caledonian granites of Scotland 
Aureoles especially conspicuous for the presence of 
garnet are those of New Galloway, Co Wicklow, and 
Skiddaw. Analyses of garnets from these show 
considerable spessartine percentages, varying from 
forty to fourteen The occurrence of garnet in 
politic contact zones (stress zones excluded) appears 
to be conditioned by the presence of a considerable 
MnO content, promoting the formation of spessartine 
bearing types Almandine proper is characteristically 
a stress or high - pressure mineral , the physical 
conditions for its formation are not realised m normal 
thermal aureoles 

Royal Meteorological Society, March 17 —Sydney 
Chapman Some recent advances in atmospheric 
physics (Symons Memorial lecture) The existence 
of a strongly ionised layer in the upper atmosphere, 
required by theories of the daily van at 10ns of the 
earth's magnetism, and also required to explain the 
long-distance transmission of wireless waves, has 
recently been strikingly demonstrated bv observations 
of high-angle reflection of short-wave wireless signals 
at mglit The wireless and magnetic data for the 
ionised layer are in fair qualitative and also quanti¬ 
tative accord where they overlap. It appears possible 
to explain the production of the ionisation by ultra¬ 
violet radiation absorbed in the atmosphere by day, 
certain quantitative difficulties proposed by Swann 
being found invalid Additional ionisation occurs, by 
night as well as by day, in higher latitudes, in associa¬ 
tion with aurorae. The nature of the ionising agent 
in this case is somewhat obscure, but a stream of 
charged corpuscles of opposite signs, but with a slight 
residual charge, seems the most likely hypothesis 
The auroral spectrum suggests that nitrogen is the 
principal ionised gas in the auroral regions 

Royal Microscopical Society, March 17 —Mohammed 
Ali . Studies on B agypheus, Pt, I. The appearance 
and structure of colonies of this organism upon 
artificial media and its morphological characters 
were described. Variations in the H-ion concentra¬ 
tion of the medium transforms the minute rod of 
1 m into a filament often thirty times that length, 
which latter could be restored at will to the type 
form, thus demonstrating that heritable tendencies 
are not involved In this respect B agypHcus 
behaves in a precisely comparable manner to B. 
influenza (Pfeiffer) There is a lack of morpho¬ 
logical, tinctorial and cultural difference between 
these two members of the haemophilia group of 
bacilli; the only differentiating point so far observed 
has been the longer vitality upon artificial media of 
£. influenza . 
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Edinburgh. 

Royal Society, March 8 —N. B. Eales : The anatomy 
of the head of a fcetal African elephant The muscles, 
blood-vessels, nerves and skeleton are described. 
Despite its youth, the skull possesses the features of 
a modern elephant, and the flattening of the facial 
region at the root of the proboscis has already taken 
place No traces of the first premolar or of the 
lower incisor teeth arc present All the teeth of a 
young elephant are represented and no others The 
foetal mandible exhibits the longirostfis condition 
and is turned downward at the symphysis Its 
vertical measurement is relatively shorter and its 
horizontal measurement relatively greater than in 
the adult The shape resembles that of the foetal 
elephant's ancestors rather than that of its own 
parents—C M Vonge The digestive diverticula in 
the lamellibranchs The so-called liver or hepato- 
pancreas of the lamellibranchs consists of a great 
number of ramifying blind tubes, the epithelium of 
which is composed of one kind of cell only. There 
is no evidence that the cells secrete or perform any 
of the functions of a liver or a pancreas , the whole 
structure is an organ of absorption and intercellular 
digestion, small particles being directly ingested and 
acted upon by digestive enzymes within the cells 
The only extracellular enzymes m the gut of lamelli¬ 
branchs are those elaborated in the crystalline style 
—W. Peddie Present problems in colour vision : 
the laws of visual fatigue, and of resultant sensation 
The paper deals specially with the form of the 
relation which expresses the threshold value, that is, 
the least perceptible value, of an external stimulus, 
in terms of the external stimulus itself This ex¬ 
pression is then generalised so as to take account of 
interrelation of effects, and of the influence of any 
given fatiguing light to which the eye may have 
been previously exposed This generalisation furnishes 
an explanation of the peculiar effect of strong pre¬ 
cedent fatigue upon the sensitiveness of the eye to 
spectrum colours, which has been investigated m 
detail by Prof Frank Allen —F A E Crew * On 
fertility in the domestic foivl Fertile eggs are to be 
expected about 48 hours after the introduction of the 
male into a pen of virginal laying females , the onset 
of fertility varies slightly m different matings. The 
maximum fertility is attained by the end of the first 
week Although fertile eggs are laid so long as 
21 days after removal of the male, yet should the 
male be replaced by another, then the influence of 
the previous sire is removed by the end of the first 
week. This competitive action of the sperm is 
probably to be explained in terms of their relative 
stateness —H W Turnbull * The invariant theory 
of forms in six variables relating to the line complex. 
A symbolic algebraic basis is given for the treatment 
of quaternary complex forms which occur in line 
geometry as forms in six variables, as suggested by 
Klein. The most general case including point, line 
and plane co-ordinates is considered. The trans¬ 
formation is reversible.—-Pierre Humbert : Some 
hyperspace harmonic analysis problems introducing 
extensions of Mathieu’s equation. Mathieu's differ¬ 
ential equation, specially studied by Prof. E. T. 
Whittaker, is of great importance in harmonic 
analysis ; two other equations, similar to it, are here 
connected with some new problems in four-dimensional 
space —W. Saddler • A geometry associated with 
the double binary (2 *2) form The vanishing of the 
form as the incidence condition of a point on one 
conic with a tangent to a second, both represented 
parametrically, is treated Canonical forma and the 
covariants are readily obtained and interpreted, 
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while applications, using two (i *2) forms, are given 
to the geometry of three conics. 

Paris. 

Academy of Sciences, February 15—Paul Appell: 
A principle of statics —-V. Grignard and J. Savard ; 
The existence of isopulegone in the natural state. 
The isolation of the a- (iso) pulegones and p- (ordinary) 
pulegonc and their ends m the pure state. The 
separation is based on the fact that pulegone com¬ 
bines with sodium bisulphite, whilst isopulegone is 
not attacked by this reagent —G. Friedel ; Concern¬ 
ing fatty acids and smectic bddies —Axel Egnell: 
A property of curvature of certain Riemann spaces.— 
Charles Jordan : The inversion of the theorem of 
Bernoulli —Rod Fueter : Improperly discontinuous 
groups —Michel Petrovitch * Definite integrals bearing 

on the generalised series of Lambert.-Mandel- 

brojt ; The effective determination of the smgular 
points of an analytical function given by its develop¬ 
ment in scries of powers,—J. Sudria : A theorem of 
the vectonal calculus —R. Swyngedauw An expen- 
mental method for the study of the working of belts 
—M Girault , The intrinsic equations of the plane 
parallel motion of incompressible fluids in a perma-^ 
nent r6gime —Y Rocard ’ Conditions at the surface" 
in problems of aerodynamics furnished by the 
kinetic theory of gases.—V Bjerknes , The tempera¬ 
ture of sunspots. The assumption of vortex move¬ 
ments can explain the existence of parts of the sun's 
surface either locally cooled or heated —H Ptlabon : 
The mechanism of detection (in wireless telegraphy). 
—L6on Bloch, Eugene Bloch, and Georges D6jardin : 
A second spark spectrum of neon. A description 
of a new spark spectrum of the second order, the 
lines of which are wholly situated in the ultra-violet. 
—Georges Dijardin : The excitation of the second 
spectrum of neon by electronic shock —E Darmois : 
The mutarotation of mixtures of molybdates and 
ethyl malate. The probable constitution of the 
molybdomahe derivatives,—Albert Nodon : An 
electrometer designed for the study of weak radio¬ 
active manifestations. The instrument described 
has a small electrostatic capacity, and indicates 
variations of 2 volts —J d’ Espine . The slowing down 
of the / 3 -rays by matter,—Max Morand * The direct 
determination of the relative proportion of the 
isotopes of lithium Making use of an improved 
apparatus for the production of positive rays, the 
currents transported by the positive rays of the two 
isotopes of lithium have been measured, receiving 
the isotopes on two separated plates, each connected 
with a galvanometer. The numbers obtained give 
a ratio of intensity between 14 and 15, corresponding 
to an atomic weight of between 6-93 and 6*94, The 
chemical determination of the atomic weight, 6-935, 

is in good agreement-Herrera * New experiments 

simulating living organisms —Victor Lombard : The 
permeability of nickel to hydrogen. The influence 
of pressure, The permeability of nickel to hydrogen, 
within the limits of the experiments described, is 
proportional to cr\ where h is the thickness of the 
nickel plate. It is an exponential function of the 
temperature, and vanes proportionally to the square 
root of the pressure of the gas — J. Laissus: The 
cementation of ferrous alloys by tungsten,—ft, 
Cazaud : Researches on the auto-magnetisation of 
steels by torsion. The study of the auto-magnetisa¬ 
tion of steels by torsion gives a rapid method of 
identification, capable of furnishing indications of 
their composition and thermal treatment. — B« 
Bogitch : The composition of copper mattes*—P. 
Billon * The reduction of oximes by sodium and 
absolute alcohol. Splitting up the racemic amifces 
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thus obtained by means of dextrorotatory tartaric 
acid.—Louis Longchambon. The tartaric acids. 
Study of the preparation and properties of anti- 
tartaric acid (inactive).—Andrd Duparque : The 
microscopic structure of coals,—*Mlle. Yvonne Wahl . 
Tectonic and stratigraphic observations in the region 
of the lake of Alios (Basses-Alpes) —J. Savornin ' 
The discovery of native gold at Djebel Mekam, near 
Berguent (Eastern Morocco).—Maximo Coutin A 
layer of molybdenite in Morocco —R. Cerighelli * 
The influence of light and temperature on the 
germination of seeds in the absence of calcium In 
the germination of the pea, in the absence of lime, 
light exerts no influence on the growth of the root 
and stem, but the temperature has a marked action 
on each of these organs —A Guilliermond The 
relations of the vacuolar system with the reticular 
apparatus of Golgi in plants.—Marcel Brandza The 
influence of heat and of rapid evaporation on cal¬ 
careous myxomycetes living m full sunlight —Pierre 
Georgivitch Armillana mellea, the cause of the 
drying up of the oak forests of Jugoslavia —A 
Quidor and Marcel A H^rubel • The monocular 
perception of relief by direct observation —H 
Simonnet and G Tanret . The action of ergotinine 
on the uterus of the guinea-pig.—Pierre Lesne A 
coleopterologic Pliocene fauna in the north of 
England.—Emile Andr6 and Mile Th Francois 
Con/nbution to the study of the oils of marine 
animals. Researches on cachalot and spermaceti 
oils •—Mme. Phisahx . The vaccination of the rabbit 
against intracerebral inoculation of fixed rabies virus, 
by subcutaneous inoculation of virus-serum mixtures 
from the viper, the adder, or the hedgehog, with 
excess of virus.—Loubat and Duf6ri£ The influence 
of vascular ligatures on experimental gas gangrene 

Rome 

Royal Academy of the Lincei, January 17 — Umberto 
Cisotti * Mechanical actions of a plane< current in¬ 
vesting two circular profiles separated by a con¬ 
venient distance —Secondo Franchi . Discoveries of 
Pnabonian foramimfera in the Taveyannaz arenaria, 
confirming the Eocene age demonstrated for the 
Annot arenaria in 1916 —Harry Levy . Canonical 
form of the ds x for which Riemann’s symbols with 
five indices are annulled —Alfredo Rosenblatt * The 
case of general collision in the problem of three 
bodies —A Pontremoli : New investigations on the 
accidental double refraction of colloids in motion — 
Elena Freda : Propagation of stationary electric 
currents under the action of a magnetic held.—A 
Carrelli ; The compound photo-electric effect — 
Giulia Bemporad . The principle of the arithmetic 
mean.—G. R Levi and R Haardt . The catalytic 
action of metals of the platinum group and their 
degree of subdivision (1). Measurement of the 
dimensions of the granules of a number of prepara¬ 
tions of platinum black and spongy platinum shows 
that it is possible to alter the magnitude of these 
granules by varying the method of preparation 
Reduction of cola chloroplatinic acid by means of 
aluminium yields granules only five times as large as 
the elementary cell —P. Pasquini : The structure of 
pecten and its morphological and functional signifi¬ 
cance in the eye of the bird. 

Pontificia Accadcmia delle Scienze (Nuovi Lincei), 
February 21.— Tonietti; Tellunc movement of 
Amiata at Montalcmo.—Luigioni: Specific validity 
of Anoxia sicula Motsch, a beetle of the scarab 
family.—Gianfranceschi: The law of distribution of 
«uei*gy in the spectrum of the black body.—Scatizzi: 
A type* of derivative of variable index capable of 
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summing its index with another derivative of the 
first type —Silvestri. Invariable radiophomc receiver. 

Vienna 

Academy of Sciences, January 22.—K Hofler . 
The iron content and local iron concentration in the 
cell walls of Desmidac-eae —A Kailan and J Schroth : 
The electric conductivity of mixtures of hydrochloric 
and sulphuric acids with orthophosphonc acids pre¬ 
pared in various ways.—A Kailan and J Schroth 
The esterification of malonic acid by hydrochloric 
acid in glycerin —R Dworzak * Ester-condensation 
in relation to the exchange of functional groups 
under the influence of aluminium ethylate.—B P 
Wiesner * The sexual cycle of the rat (1) The 
trstrous rhythm and the ocstrous cycle; {2) phases 
of the sexual cycle ; (3) castration and extirpation 
of the suprarenals , (4) periodicity in the secretory 
function of the ovary and the oestrous rhythm.— 
O Lehmann * Devastation in the Sandhng group in 
the early autumn, 1920.—L Hofmann The axono- 
metnc theorems of Kruppa and Pohlk in non- 
Euclidean space, It relates to descriptive geometry 
and projections and curves of the second degree — 
A. M Hugetz : The influence of the alcoholic com¬ 
ponents on the velocity of saponification of acetic 
ester —M Skrabal and M Zlatewa The velocity of 
saponification of tetra - acetyl - penta - erytnt. — M. 
Glassner : New Emyden discoveries in the Vienna 
basin and fossil species of Clemmys in the Mediter¬ 
ranean region —A Kieslinger Geology and petro¬ 
graphy of the Kor Alps. 

Official Publications Received. 

Comit6 Ititm national des Pools et Menorca Frorta-verbaux dan 
Seances s4rk\ Tonm 11, Hewion Ue 3925 Pp. v + 106 

(Paris Gauthier Villars pi Cl* ) 

Catalogue oi Indian Insects, Part 10 Stephanidae By 0 K butt 
Pp. iil+14 (Calcutta * Government of Indio Central Publication 
Branch ) 6 annas , 0d 

Commonwealth of Australia Bureau of Meteorology, Melbourne 
Paper l, Extract from Bulletin No 17 Bonio Periods In Australian 
Weather By Dr Edward Kidson. Pp 88 (Melbourne H J. Green ) 

Ministry of Puhlio Woiks, Bg)pt Physical Department The Climate 
of Lieiwan By L J Sutton (Physical Department Paper No 20) 
Pp. 1v+fU + 17 plates (Cairo Government Publications Office) 
10 P T. 

The National Benzole Association Third Repoitol the Joint Benzole 
Rascalch Committoe of the National Benzole Association and the Uni¬ 
versity of Leeds Pp 20 + 7 plates, (London National Benzol* 
Association ) 

Sixteenth Report 011 the Sarawak Museum, 1925 By E Banks I*p 
li+21 (Kuching, Sarawak ) 

Thirteenth Report of the 11 *hh irch Hub-Committee of the Gas Investi¬ 
gation Committee of the Institution of Gas Engineers 1 Aeiation of 
Lighting Burners ; 2 . Determination of Specific Gravity of Gases Pp 
102-167. Fourteenth Report of the Research ttuh-Cuminlltec ul the Gas 
Investigation Committee or the Institution of Gas Engineers The 
Experimental Gas Plant at Leeds University. Sir Coibet Woodall 
Memorial Pp 108 J95 (London . Institution of Gas Engineers) 

Report of the Marlborough College Natural History Hoiiety for the 
Tear ending Christmas, 1925. (No 74.) Pp. 130+13 plates (Marl¬ 
borough ) ft* 

Suomen GeodeetUsen Laltoksen Julkaisuja Vnrullontlidumgen den 
FJmilschen Geodhtischon Institutes No. 6 Bohweikraft mid Isostatische 
Koraponsatlon in Norwogen, Von W Heiskanen Pp 88. No 6 Die 
Krddimenslonen nach den europ&ischen Gradmeastingen. Von W 
Uoiskauen. Pp 2tt (Helsinki ) 

Aeronautical Research Committee Report* and Memoranda, No 986 
(Ae. 198): On the System of Voi Lice* generated by a Circular Cylinder in 
Kteady Motion through a Fluid By 0 N H. Lock (Ala Dynamical 
Similarity, etc,, 58—T. 2044.) Pp. 6+1 plate 4d. net Reports and 
Memoranda, No. 90S (Ae. 204) • Note cm the Minimum Speed from which 
the Direction of a Gliding Aeroplane can be changed to a Horizontal path 
for Landing By F W. Meredith (A 2 a, Calculations and Model 
Experiment*, 06—T. 2108) Pp. j+1 plate. 4d. net. (London*. H V. 
Stationery Office ) 

Transactions of the Royal Society of Edinburgh Vol 64, Part 2, No. 7: 
The Scottish Karnes and their Evidence on the Glaciation of Scotland. 
By Prof. J W, Gregory. Pp. 896 4B2 6a Vol M, Part 2, No 9 • The 
Oeology of VJdey, S.W. Iceland , a Record of Igneous Action in Glacial 
Times. By Pr Martin K Peacork Pp 441466+1 plate 8« 6d 
(Edinburgh: Robert Grant and Son ; London : Williams and Norgnte, 

^Tha National Physical Laboratory Report for the Year 1925. Pp. 
242-farplatea, (London* H.M. Stationery Office.) go. fld net 

Proceedings of the Geologists’ Association. Edited by A. K. Wells 
Vol 87, Parti. Pp. 115. (London: Kdward Stanford, Ltd.) 5* 
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Diary of Societies. 


X- 

Institution of Structural iMouruM (Lancashire and Cheshire 
Branch), Annual Meeting. 


SATURDAY , April 10 . 

Mining Institute op Scotland (Annual Genera! Meeting) (at Royal 
Technical College, Glasgow), at 8 —J. B. Sneddon * Home Finding* of 
th*) Boyal Commission on the Coal Industry (Presidential Address).— 
Dr. F. Fergus Miner*' Nystagmus, and Discussions on The Report 
of the Institution Committee on Ventilation of Mines, Coal Cutting 
by Machinery and Conveyors In Scottish Mines, G. L Kerr, The Ad¬ 
justment of Rories on Bi Cylindro-Oonical Drums, Dr. J. Parker, 
Thu Problem of In bye Transport, D. C GemmelJ, 

MONDAY, April 12. 

Royal I Rian Academy, at 4 16 

Royal Institution or Great Britain, at 5.—General Meeting 
Society or Unoinbers (at Geological Hociety), at 5 80.—H. U. Creswell 
An Inquiry into the Ugliness of Engineering Structures 
Institution or Electrical Knmnbbhh (Western Centre) (at Exeter), at 
0 —It J3 Matthews . Eleotro-Fannbig, or the Application of Eleotricity 
to Agriculture 

Institution of Siructural Knhinehrb (Students' Meeting), at 6.— B B 
Andiews and others Discussion on Theory verms Practice 
Institution or Automobile Engineer* (Birmingham Centre) (at 
Birmingham and Midland Institute), at 7 — G Rusbton . The L.G.O C 
Methods of Omnibus Repair (Lecture) 

Institution ok Electrical Engineers (Informal Meeting), at 7.— Capt, 
P. P Eokersley and others Discussion on the Linking togotliei of 
Wireless and W ire Communication Systems. 

Institution or Electrical Engineers (North Eastern Centre) (at 
Armstrong College, Newcastle-upon-Tyne), at 7. -0 Vernier Some 
Impressions of Chicago and USA (Lecture) 

Institution or Mechanical Engineers (CiaduatfR’ Section, London), 
at 7 —F C Johansen Some Factors aiiecting the Speed of Passenger 
Trains 

Aristotelian Society (at University of London Club), at 8 —Rev. E 
Hanson . The Problem of History. 

Surveyors* Institution at 8 —Discussion of Paper by H E Sherwin, 
On the Various Statutes which comprise the New Law of Property 
Royal Geographical Society (at d5uliau Hall), at 8 80 —H F Lambart 
The Ascent of Mount Logan. 

Society of Chemical Industry (Loudon Section). 

TURSDAY, April 13. 

Manchester Geological and Mining Society, at 4 
Royal Society of Mrdicink (Therapeutics and Pharmacology Section) 
(Annual General Meeting), at 6 

Royal Institution of Great Britain, at 6 Hi — Prof J Barcroft 
Otgans of Multiple Function (1) The Salivary Glands 
Institution or Petroleum Tf< hnolooibts (at Royal Society of Arts), 
at 5 U0 —0, M. Hunter The Oil Fields of the Maracaibo Basin 
Zoological Society ok London, at 6 30 —l>r K Kuiper On a Black 
Variety of the Malay Tapir (Tapims iiuhtu*) —B S, Vinogradov. 
Some External and Osteuloglcal Characters of ProvuThctmu* ^fcapo- 
nrhimkoi'l Baiun (Rodentla) — Dr P R Lowo On the Callosities of 
the Ostrich (and other Palaeoguathce) in connection with the Inheritance 
of Acquired Characteis —W 8 Urmtowe and 0 H Locket The 
Courtship of British Lyconld Spiders and its Probable Significance — 
Dr J Beattie On the lleocaecal Region of the Reptile* —I rnyunomlnfl 
ttguexm —J. H Power. Note on the Tadpoles or Caastna nentigaUvMs. 
Innittuiion of Civil Engineers, at ii - J. N. Beeson The Influence of 
Electric Welding In the Design and Fabrication of Plant and 
Structures 

Institute of Marine Bnoihebrb, at 6 BO — W S Burn . Double Acting 
Oil Engines 

Royal Photographic Society of Great Britain (Scientific and 
Technical Group), ai 7 - 8 O Rawling Thiocarbamide Fog and a 
Suggested Explanation of Waterhouse Re venial - A. Montigny 
Demonstration of the Hilo and Moutix Apparatus 
Institution of Electrical Engineers (Scottish Section) (at Royal 
Technical College, Glasgow), at 7 30 —Ordinary and Annual General 
Meeting 

Institution of Engineers and Shipbuilder* in Scotland (at 30 
Elmbank Crescent, Glasgow), at 7.80-A, Healey: Duhlop Tyre* and 
their Use* 

Quekbtt Microscopical Club, at 7.80 — J. Ramabottom: Fairy Rings 
and Allied Growth* 

Rotal Anthropological Institute, at 8.80,—J. Stuart. The Zulus In 
Peace and War. 


WSDNSSDA Y y April 14. 

Royal Institute of British Architects (at 9 Conduit Street, W ), at 
A —F. Inigo Thomas: Gardens (Lecture) 

Institution or Civil Bnoinirrh (Informal Meeting), at 0.—G. W. 

Tripp . The Young Engineer . Hi* Training and Proepeot* 

Institution or Electrical Engineers (Wireless Section), at 6 —E. H 
Shaughnessy . The Rugby Radio Station of the British Post Office 
Radio Society of Great Britain (Informal Meeting) (at Institution of 
Kleatnoal Engineers), at 6 

Institution or Eieotrioal Engineers (South Midland Centre) (at 
Birmingham University), at 7.—Discussion on Government Electricity 

Rotal Society of Arts, at 8-Principal R. A. Dawson: Art Training 
for Industry, and the Royal Hociety of Art’s Competition* 

Society of Chkmioal Industry (Chemical Engineering Group) (Jointly 
with Institution of Chemical Engineers) (at Burlington House, 
Piccadilly), at S.—J. KwRnto*, The Beet Sugar Industry. 

Liverpool Knoinrerinu Society (at 0 The Temple, Liverpool), at 8.— 
R. Waddell • Thr. Properties and Engineering Uses of Stainless Steal, 
Eugenics Education Society (at Royal Society), at 8 80.—G. C. 
Robeon : Obnurvati >m or the Selective Death-rate in Nature (Lecture). 
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THURSDAY, April 18. 

Linnean Society of London, at 6.—Prof. C. Sohrdter: Hie Swiss National 
Park and Scientific Researches into ft* Nature (Hooker Lecture). 
Royal Institution of Great Britain, at 6 16 —Prof. O H. P. Prior: 

French Rhythm and English Poets in Norman and Modern Times. 
Institution or Hinino and Metallurgy (Annual General Meeting) (at 
Geological Society), at S.80. 

Child-Study Society (at Royal Sanitary Institute), at A—Dr, j. N. 

Glaister . The Educational Value of the.Order or Woodcraft Chivalry. 
Optical Hociety (at Imperial College of golem* and Technology), at 
7.80. 


FRIDA Y, April 16. 


Royal Society or Arts (Joint Meeting of the ludlan and Dominions 
and Colunles Sections), at 4.80—Lieut.-Gen. Bir W. T Furee ■ The 
Work of the Imperial Institute 

Institution or Mboeanioal Enoineers, at 6.—W Worby Beaumont 
and 1, N. Burt Modern Development of Paper Mill Plant. 

Royal Photographic hociety or Great Britain (Pictorial Group), at 
7 — R. T. Gibbon . Some Limitations of Photography. 

Photomicrograph ic Society (at 4 Fetter Lane), at 7 —Prof, R. T. 


Hewlett Neurotropic Vlruee* 

Junior Institution of Engineers, at 7 SO.—T, L, Allison : Automobile 
Lighting, Starting, and Ignition 

Royal Institution of Great Britain, at 0 —Dr A W. Hill The 
Quest for Economic Plants 

Souieiy of Dyer* and Colourists (Manchester Section).—F M Howe, 
K Levin, A. C. Burn*, J 8 H Davies, and W Tepper. A New Re¬ 
action of oertein Dlazo-sulphoiiatea derived from fi-naphthol* 
l-sulphunic acid 


SATURDAY, April 17 


North of England Institute or Mining and Mechanical Enoineers, 
at 2 30 

Rovai Institution of Great Britain, at 8 —Dr W, T Caiman * 
The ShlpWLrm (l) 


CONFERENCE. 

April 17 and 18 

Society fob Experimental Biology (at Marine Biological laboratory, 
Tim Hum, Plymouth) -Saturday, April 17.-10 a.m. to J—W. H 
Pearsall, J T Saunders, B W, Keen Symposium The Regulation of 
the Environment and lie Effect on Plant* and Animals , 2 16 to 8 45— 
E M Delf. Home Aspects of the Ecology of Marine Alg«* — A. D. 
Cotton** Ulva and the Assimilation of Nitrogen —M Knight. An 
Analysis of the Algal Vegetation of the Port St Mary Count, I O M. 
(Demoirntration), 3.46 to 4 45, Exhibit*—C M Xongn Digestive 
Mechanisms In Mollusca —G P Welts . Contractile Tissues of /iolo- 
tkurin nigra — O I> Hunt Nfcudls* on Bottom Deposits of the Sea — 
F 8 Russel] Plankton Distribution —H. W Harvey* Nitrates in 
Sea Water —A Went brook To tru spore Formation in Red AI gw.— 
M Knight Ecological Photograph* of Algas, 4.45 to 6 15—F. 8 
Russell Factor* affecting the Vertical Distribution of Plankton.— 
II, P Hackor * The Grouping of Specie* Into Fannie —Sunday, April 
IK —4 to 7 -C M Yonge* The Crystalline Style in the Mollusc*.— 
G S Carter * On the Control of the Velar Cilia of the Nudlbranch 
Vebger.—L. E. Baylts* * Contractility In Plain Muscle — A. 8 Parkes 
The Mechanism of the (Eatru* Cycle 

CONVENTION. 

Akril 12 to April 17. 

Optical Convention (at Imperial Collego of Science and Technology):— 
Monday, April 12 —At 12.—The Riglit Hon Stanley Baldwin Opening 
of the Convention , at 8 BO— Sir Frank Dyson . Presidential Address,— 
Tuesday, April 18.—At 10 to l and 2 30 to h — Reading and Discussion of 
Papers.-Wednesday, April 14 —At 10 to 1 and 2.80 to 5 —Reading and 
Discussion of Papers , at 6 80—C R Darling The Optical Lantern 
a* an aid to Teaching (Lecture), at 8.30—Prof. G. Elliot Smith ’ The 
Eye and it* Function* (Address) —'Thursday, April 16 —At 10 to 1 and 
2 SO to 6 —Reading and Discussion of Paper* , at 6 80—W. Taylor: The 
Manufacture of Optloal Elements (Lecture); at 8 80~J. R. Wharton : 
Lighthouses and the Optloal Apparatus used In them (Lecture) — 
Friday, April 16 —At 10 to 1 and 2.80 to 6 —General Meeting for the 
Reading and Discussion of Papers; at 4.80—Dr. S. fi Fournier d’ Albe: 
Tha Optophone (Lecture): at 8 30—Prof. A. 8 Eddington: The Largest 
and Smallest Star* (Address) —Saturday, April 17.—At 10 to 12 — 
Reading and Discussion of Papers; at 12—Concluding Qeneral Meeting. 

CONCHIS. 

FRIDAY, April 16. 

Congress of The Incorporated AseoqUTroN or Hospital Officers (at 
Central Hall, Westminster).—Miss R. E, Derbyshire: The Nursing 
Requirement* of a Modem Hospital—K. W. Morris , The Geographical 
Distribution of Hospital* in Relation to Community Requirements. 

EXHIBITION. 

April 12 to Afiul 27 

International Forestry Exhibition (at Milan). 

INTERNATIONAL MEETINB. 

April 16 to Afhil 20. 

International Society of Medical Hydrology (Annual Meeting v(ll 
be held in Czechoslovakia). (Particulars from Dr. B. F. Poulton, at 
86 Devonshire Place, W.l.) 
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Constitution of the University of London. 1 

T HE Royal Commission on University Education 
in London—the “ Haldane Commission ”—was 
appointed in 1909 and its final report was issued in 
1913, In August 1913 a Departmental Committee 
was appointed to report as to the steps by which effect 
should be given to the scheme of the report of the 
Royal Commission, but that Committee abandoned its 
labours soon after the outbreak of War. 

The Departmental Committee, which reported last 
month, was set up in October 1924 with Lord Ernie 
as chairman. In February *925, however, Mr. Hilton 
Young was appointed chairman on Lord Ernie’s 
retiring for reasons of health. The terms of reference 
to the Committee were : 

“ To consider the Final Report of the Royal Commis¬ 
sion on University Education dated 27th March 1913, 
and ; having regard to present circumstances and after 
consultation with the persons and bodies concerned, 
to indicate what are the principal changes now most 
reeded in the existing constitution of the University 
of London and on what basis a Statutory Commission 
should be set up to frame new Statutes for the Uni¬ 
versity. 

In the introductory section of the report the Com¬ 
mittee expresses high appreciation of the analysis and 
of the ideals presented by £he Haldane Commission, 
but says: 

u A careful examination of the Haldane Report and 
the knowledge which we have acquired of the progress 
and development of the University, particularly since 
the war, have led us to the conclusion that it would be 
impracticable to attempt to give effect to some of the 
major recommendations of the Commissioners. There 
are other recommendations which require modification 
to meet altered circumstances, and there are others, 
again, which the University has substantially adopted. 
... We conceive our terms of reference as conferring 
on us the duty of devising an immediately practicable 
scheme for the better government, organisation and 
development of the University to which effect may be 
given by way of a Statutory Commission, and we are 
convinced that with the lapse of time and material 
change of circumstances some of the main recom¬ 
mendations of the Haldane Report have lost their 
force, and that the ground for attempting to impose 
such an entirely new constitution on the University as 
the Report proposed no longer exists. A practicable 
scheme of reform and reorganisation must, in our 
opinion, be evolutionary rather than revolutionary and 
build as far as possible on existing foundations Certain 
characteristics peculiar to the University of London 
have become firmly established, the University has 
developed greatly during the past twenty-five years, 
even though hampered by serious constitutional 
defects. For the removal of those defects we are 
obliged to recommend some fundamental changes.” 

\ poard of Education: Report of the Departmental Committee on the 
UnKjrdtY of London. Pp. 76 . (London i H.M. Stationery Office, tpa 6 r ) 




• 54 * 


NA TV RE 


Approaching the problem in the spirit indicated by 
these passages from the report, the Committee has 
found it possible to present, in a relatively short 
report, its own reasoned views and recommendations, 
together with a discussion of the main points on 
which divergent views were submitted to it in oral or 
written evidence. The Committee confined its atten¬ 
tion to broad constitutional issues; thus the question of 
where and how the central offices of the University 
should be housed—rather a prominent question at 
present—did not call for consideration by it. 

The subject of the external side was considered 
early, and after discussion and inquiry of the value of 
the examinations for external students, the conclusion 
was reached that, “ in the view of the whole Com¬ 
mittee these examinations have in the past served, 
and will in future serve, a useful purpose.” It is 
gratifying to learn that on the evidence before it the 
Committee noted with satisfaction the steady growth 
of understanding, interaction, and good feeling between 
the internal and external sides of the University. 

Another section of the problem before the Committee 
—the question of incorporation—appeared, when 
examined closely, to present no serious difficulty. 
There are two, and only two, “ Colleges incorporated 
in the University "—University College and King’s 
College The Haldane Commissioners were of opinion 
that incorporation should be extended. The Depart¬ 
mental Committee, with the history of thirteen more 
years on the table, does not recommend the incorpora¬ 
tion of other colleges ; at the same time it does “ not 
urge the disincorporation of University and King’s 
Colleges." The view is that colleges should 41 have 
liberty in agreement with the University to achieve 
either disincorporation or incorporation." 

The pregnant chapters in the Report are those headed, 
respectively, “ The University and its Colleges," 
" Finance," 44 The Government of the University," and 
" The Schools of the University.” in these the Com¬ 
mittee discusses the facts and considerations which have 
determined its recommendations as to certain changes 
in the constitution of the University* These chapters 
give an attractive, clear, terse and pointed account of 
the present position and of the advantages which the 
changes recommended are designed to secure. That 
account should be read as a whole, for the proposed 
constitution must be fully-envisaged before its effective¬ 
ness can be estimated, and the objection ox difficulty 
which may seem to affect it at one point may, in 
practice, be ruled out at another. 

In due course the general scheme recommended as 
for the guidance of a Statutory Commission will no 
doubt be subject to criticism and suggestion* Indeed, 
on a point of primary importance—the onlymatter of 
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divergence within the Committee—one member of the 
Committee has presented a * minority report/ and on 
that point readers of the main report have in its text; 
the grounds upon which all the other members of the 
Committee based their recommendations* 

The recommendations of the Committee are sum¬ 
marised under twelve heads; (r) The Council, {a) 
The Senate, (3) Standing Committees of the Senate, 
(4) The Academic Council, (5) The Council for External 
Students, (6) The Collegiate Council, (7) The University 
Extension and Tutorial Classes Board, (8) The Matri¬ 
culation and Schools Examinations Board, (9) Faculties 
and Boards of Faculties, (10) Schools of the University, 
(u) Examinations, (12) The Principal. 

Of these, No. 6 would give effect to the view that the 
“ Institutional Element of the University is sufficiently 
important and distinct to justify not only representa¬ 
tion on the Senate, but also the creation of a special 
standing committee of the Senate." This committee, 
designated 44 The Collegiate Council," would consist of 
the Vice-Chancellor, the Principal, the seven members 
of the Senate appointed by seven named institutions, 
the two members appointed by the Medical Schools, 
with possible additional members added by the Senate 
as representatives of institutions or groups of institu¬ 
tions, the Principal of the University to be chairman 
of the Collegiate Council. 

Recommendation No. 12 includes that the Principal 


" shall have unrestricted rights of attendance and 
speech at all meetings of the Council [of the University], 
the Senate and the standing committees of the Senate, 
and it shall be his duty to assist them with his advice. 
He shall be Chairman of the Collegiate Council but he 
shall not be a member of the governing body of any 
School of the University." 

It is not to be anticipated that these proposals will 
elicit any serious questioning, but the position, powers, 
and constitution of u The Council of the University," 
summarised in Recommendation tfo. 1, and the 
matters of policy and of administration which are 
set out in the Report as in relation to that recom¬ 
mendation, are sure to be subjected to searching 
examination. Recommendation No. 1 is therefore 
quoted here in full: 


n There shall be a Council of the University consisting 
of:—The Chancellor, the Vice-Chancellor, the Chairman 
of Convocation, Six members appointed from their 
own number by the Senate, Four members appointed 
by the Crown, Two members appointed by the London 
County Council, One member co-opted at the discretion 
of the remainder of the Council. - 

"The Council shall control the finance of the \ 
Univeraity,and in particular it shall have final authprity 
in the allocation of university funds, but in dealingvritn 
financial matters directly affecting educational policy 1 ^ 
it shall give the Senate a full opportunityof report 
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*The Council shad have power to negotiate with, 
arid receive money from, grant-giving bodies on behalf 
of the University as a whole and of any of the Schools 
of the University including the Incorporated Colleges. 

^The Council shall appoint a Chairman from its own 
number.” 

With this should be read from Recommendation 2: 

* The Senate ” 

" The Senate shall elect the Vice-Chancellor. . . . 

u The Senate, subject to the financial decisions of the 
Council, shall control the educational work of the 
University, but it shall have power to delegate the 
performance of such duties as it thinks fit to its 
standing committees and other bodies.” 

In his minority report, Mr. Lees-Smith presents 
objections to the constitutional position of the Council 
as recommended by the Committee, and he recommends 
“ that the representative Senate should be supreme in 
finance as in other fields, but should have a statutory 

* Finance Council/ with the same membership as that 
proposed in the Report for the supreme University 
Council.” 

The recommendations which the Committee makes as 
to the constitution commend themselves at sight on 
the ground—a ground, however, to which the Com¬ 
mittee does not refer—that the proposed allocation of 
functions follows in the main the lines that have 
proved satisfactory in all the newer universities of 
England and in all those of Scotland. The Report 
itself presents discussion, explanation, and argument 
which leave little strength in the objections that 
witnesses put to the ideas which the Committee had 
formulated as the inquiry proceeded. 

It must be recognised that any argument from the 
success of corresponding schemes in other British 
universities does not really carry far ; for in size and 
in complexity the University of London is sut generts . 
As to jw : from the latest statistics published by the 
University Grants Committee it appears that, excluding 
Oxford and Cambridge from the totals, the London 
institutions comprised in the University of London had 
of full-time students 8955, while all other university 
institutions in England had 11,672. Of part-time 
students London had 7442; other institutions in 
England 3322. Again, the recurrent grants made by 
the University Grants Committee were: to London 
institutions, 376,270 1 ; to others in England, 386,800!. 
As to compkxity, the Report of the Committee Says : 

w There are now 38 Schools of th 4 University ranging 
from large colleges with several hundreds of internal 
students to smaU institutions with few or no internal 
students and including on the one hand colleges pro¬ 
viding undergraduate instruction in nearly all the 
stable subject* of a normal undergraduate curriculum, 
the'Other institutions, or departments of 
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institutions devoted entirely to postgraduate study or 
research in a limited range of subjects.” 

The recommendations of the Committee mean that 
the whole amount of the grants made by the University 
Grants Committee and by the London County Council in 
respect of constituent institutions of the University 
would be passed in block to the council of the recon¬ 
stituted University for distribution as the council 
might decide Thus in this important matter the 
proposed University Council would bear a responsibility 
with which that now resting on the council of any 
provincial university in England is as little comparable 
in scale as it is in complexity. It is to be noted, 
however, that as the Committee has pointed out, at 
several stages, not only before the determination of this 
block grant but also during its currency, the Council of 
the University would be in effective communication 
with the University Grants Committee, and further, 
that in ” dealing with financial matters affecting 
educational policy the Council shall give the Senate a 
full opportunity of reporting.” It might well be also 
that the smooth starting of the proposed new constitu¬ 
tion would be effectively aided in practice by the 
observations with which the University Grants Com¬ 
mittee announced its grant to the Council of the 
University. 

The Committee appears to have tackled successfully 
the problem of presenting, in outline, a reasoned schetnfe 
for such amendment of the constitution of this great 
University as would provide machinery for its govern¬ 
ment and administration, sufficiently well-knit to avoid 
waste of effort, and sufficiently flexible to adapt itself 
to work in the varied fields in which the University 
operates. 

There are, however, some considerations which, if not 
faced before effect comes to be given to the recom¬ 
mendations as a whole, may prove detrimental to the 
scheme. These turn on the fact, which is fully recog¬ 
nised by the Committee, that “ the University on its 
teaching side is organised mainly on a collegiate basis.” 
It is in this collegiate basis of its parts that the Univer¬ 
sity of London differs essentially from the newer univer¬ 
sities of England. The resources of its schools are in 
varying degree in the form of buildings, endowments, 
and fees and other income liable to fluctuation. A large 
part of the fluctuating income comes from the grants, 
national and local, which in the case of London the 
Committee recommends should be paid in block to the 
University for allocation to its colleges and other schools* 

Now, some of these institutions perform valuable 
functions which are not regarded as university work ; 
many of them have received, both for their university 
work, and for their other activities, valuable annual 
support and liberal endowments from donors more 
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appreciative of specialised work than of the far-flung 
usefulness of the University, Not a little of this support 
has been given f° r work that is definitely university 
work but in particular institutions. Considerations 
turning on such facts as these are bound to give rise to 
ideas, and indeed fears, that would retard the develop¬ 
ment of the institution which the Committee desires to 
promote. 

Relatively well-endowed or well-supported schools of 
the University may fear that the payment of grants in 
block for allocation within the^ University may in 
practice to some extent discount the benefits of their 
separate resources. Prospective benefactors may find 
in it reason to hesitate to be generous to a particular 
institution or in respect of particular aims which they 
desire to forward 

With the University in the hands of a well-constituted 
Council and Senate, such fears or hesitation should not 
materialise; but now is the time to prevent harm from 
their emergence. The Committee has aimed at an 
evolutionary rather than a revolutionary scheme of 
reform and reorganisation. Well-judged application of 
public support has been the dominant element in the 
environment of the several institutions of the Univer¬ 
sity, and there should be no apparent risk of serious 
change or unsettlement in this influence, Some re¬ 
assurance on this matter appears to be desirable, and it 
would be well that national and local grants continued 
to be at least earmarked in the initial stages of the 
proposed changes. Even now the list of recurrent 
grants made by the University Grants Committee 
shows that, in the case of provincial university centres, 
separate grants are made to six colleges—five in 
England and one in Scotland—each presumably doing 
good university work for its region although not 
incorporated in the university. 


Italian Aftrhemical Manuscripts. 

Suite fonti stonche della chimiax e dell alchimia in 
Itaha. Per Dott. Giovanni Carbonelli. Tratte dallo 
spoglio dei manoscritti delle biblioteche con speciale 
nguardo ai codici 74 di Pavia e 1166 Laurenziano. 
Pp. xix + 218 (Roma: Istituto Nazionale Medico 
Farmacologico, 1925.) 300 lire. 

HE great libraries of Italy form one of the happiest 
hunting-grounds for the seeker after ancient 
alchemical manuscripts. Dr. Ernst Darmstaedteris ex¬ 
citing discovery last year of a Latin version of Geberis 
“ Book of Mercy/’ up to that time known only in its 
Arabic dress, is almost certainly merely a foretaste of 
what is to come. In the practically unbroken tradition 
of culture in Italy, extending over a couple of millennia, 
the accumulation of precious documents has found a 
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peculiarly favourable atmosphere, and the International 
Committee which is now conducting a census of 
alchemical manuscripts in Europe will doubtless un¬ 
earth its greatest treasures in the land of Dante—who 
consigned all alchemists to a special comer of the 
Inferno. 

The part played by Italy in the scientific renaissance 
of the twelfth and thirteenth centuries and in the 
transmission of knowledge has scarcely received the 
recognition which is its due. In South Italy and in 
Sicily, under the Norman sovereigns, the translation of 
scientific works and the dissemination of learning went 
on apace; in Sicily, for example, the “ Almagest ” 
appears to have been translated for the first time into 
Latin from the original Greek, in 1160 or thereabout, 
while on the practical side it has been suggested with 
every probability of truth that the discovery of alcohol 
was made in South Italy in the tenth century. 
Although conditions in the northern portions of the 
country were not so favourable, the commercial rela¬ 
tions between Venice and Pisa and various regions of 
the East led to the establishment of Italian rolonies in 
Constantinople, and in this and other ways a trans¬ 
mission of knowledge and a steady intercommunication 
between scholars was rendered possible. Among the 
translators of the north of Italy may be mentioned 
Burgundio of Pisa, who translated ten hooks of Galen, 
and Pascalis Romanus, who, says Prof. C. H, Haskins, 
can be “ almost certainly identified with the translator 
from the Greek, in 1169, of the curious book known as 
the Kiranides.” 

There is, therefore, every reason for great expecta¬ 
tions from the Italian manuscripts, and particularly so 
when we recollect that Italy is also the home of painting. 
The Muslim dislike of representations of anything 
endowed with life reacted upon the illustration of 
books, with the result that very few figures of any sort 
are found in Arabic alchemical manuscripts ; while in 
most of Europe the alchemists do not shine con¬ 
spicuously as artists. Such delightful drawings as those 
which are found in a British Museum manuscript of 
the “ Ordinall of Aikimy/' by the Bristol alchemist 
Thomas Norton, are noteworthy as much for their 
rarity as their beauty, while in the printed books the 
figures of apparatus do not often reach the level of 
those in the 1545 Geber. 

With our appetites thus whetted we may turn to 
Dr, Carbonelli^ sumptuous volume and sample his 
fare. Our first impression is one of complete satis*, 
faction, for it is produced by the sight of his numerous ' 
and very attractive illustrations. The coloured frontis¬ 
piece is a reproduction of Giovanni BruegheVs picture 
entitled " Element# del Fuoco,” which was probably 
painted in 1608 for the Cardinal Federico Borromeo, 



NATURE 


545 


ApBlL 17, 1926] 

and shows a variety of chemical reagents and apparatus. 
The muffle in the centre of the picture would not look 
at ail out of place in a modern laboratory, while the 
bottle of mercuric oxide occupies a position ominous 
of its future importance. Of the other illustrations wc 
can refer to only a few. Those which offer the greatest 
appeal are Andrea Orcagna’s fresco of the “ Alchimisti 
e falsificatori ” in the Tenth Bolgrn of Hell, and the 
drawings of apparatus on pp. 133 to 138 There are 
also hypothetical portraits of Hermes, Gcber, Avicenna 
and Galen, and a beautiful illuminated page from a 
manuscript of a work by Albertus Magnus. Altogether 
there are 242 photographic reproductions, splendidly 
executed and admirably selected, and for these alone 
the book is well worth the comparatively modest price 
asked. 

When we leave the illustrations and turn our atten¬ 
tion to the letterpress, our first impression of satis¬ 
faction will probably wear off. Dr. Carbonelli has 
unfortunately chosen to make excerpts from the manu¬ 
scripts and to connect them up into a narrative. The 
effect thus produced upon the reader is one of exaspera- 
, tion, who either finds himself cut off in the course of 
a most interesting passage from the manuscript or else 
is suddenly plunged from Carbonelli into the middle of 
a treatise of the beginning of which he knows nothing 
In spite of this regrettable habit, however, the author 
has succeeded in making his book attractive by his 
unerring instinct for the curious and unusual; perhaps 
no other book on alchemy in recent years has provided 
such varied and stimulating material. Thus, in Section 
IV., Dr. Carbonelli describes certain magical and 
alchemical manuscripts written on lead and silver. 
At Florence there is a manuscript of this kind, con¬ 
sisting of nine leaden leaves, pierced with two holes 
and held together by two cords and a little rod of 
lead, The writing is of the first half of the sixteenth 
century. On the first page, in Gothic letters, is in¬ 
scribed : Benedicts, laptdem (sic) prima materia est. 
Below is an equilateral triangle, and below that again 
the following phrase: Ego sum Ambagasar quo dabo a 
tibi vert seeretum secretissimum nosier. In the remaining 
leaves many of the well-known alchemical sentences 
occur, such as Mercurius nosier non est mercunus vulgi, 
and In rerum multitudtne ars nostra non consistit . 
Directions are given for preparing the elixir, which, in 
addition to its power of transmutation, will cure any 
incurable disease, “ so that you may eat and live a 
long time upon the earth—supposing, that is, that you 
observe the Divine Laws.” 

A very valuable feature of the book is the inclusion 
at the end of several glossaries of alchemical names, 
extracted from manuscripts in the author’s possession 
and elsewhere. The number of Arabic terms carried 
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over bodily into medieval European alchemy is aston¬ 
ishing, and the corruption which they have undergone 
in many cases renders them almost unrecognisable in 
the absence of glossaries. Knowing, for example, that 
leserab means lead, it is not difficult to see that this 
word is a corrupt rendering of al-usrub } and when 
anthigar is said to signify borax, one can easily trace 
the derivation from al-ltnkar ; but it is doubtful if these 
and similar words could have been identified—at least 
with certainty—in the absence of a vocabulary. 

As a whole, Dr Carbonelh’s book reminds us of a 
shop-window filled with the most attractive wares ; we 
are fascinated by the treasurefs exposed, but we want 
to take them out of their setting and examine them 
carefully one by one and put them in a more suitable 
environment Any chemist who feels that he cannot 
afford to give 300 lire for a book must on no account 
look at it, or he will inevitably break all resolutions of 
economy, if he does not succumb until p. 116, the 
double-page drawings there will certainly complete his 
downfall E. J Holmyard. 


The Winning; of Petroleum. 

Oil-Field Exploration and Development: a Practical 
Guide for Oil-Field Prospectors and Operators ; with 
which is Incorporated a Discussion of the Origin and 
Distribution of Petroleum , and Notes on Oil-Field 
Legislation and Customs . By A. Beeby Thompson. 
In 2 vols. Vol. 1 : Oil-Field Principles. Pp. xxiv + 
546 + 32. Vol 2: Oil-Field Practice. Pp. xxiv + 
547-1177 + 32 (London: Crosby Lockwood and 
Son, 1925.) n.p. 

I1E subject of oil-field engineering is a difficult one 
to deal with in a radical manner within the space 
of two volumes, but whatever Mr. A Beeby Thompson’s 
work may lack in this respect is more than compensated 
by the amount of information it contains. Whilst we 
may not have a great deal to learn from America in 
regard to the geological and refining branches of the 
petroleum industry, there is no doubt that oil-field 
practice there is considerably ahead of that adopted by 
British oil-field engineers. It is a little disappointing to 
find, therefore, that the author, who is as well acquainted 
with American drilling methods as the practice of other 
fields, has added very little to the information given in 
his earlier books on the subjects of drilling, fishing, and 
water exclusion. 

In the first volume, more ground has been covered, in 
dealing with oil-field principles, than one would deem 
possible in the space available. The work of many 
investigators, augmented by the practical experiences 
of the author, has been brought to bea^xm the problems 
under discussion, but the arguments are inconclusive. 

Q I 
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The chapter dealing with the origin of oil is well written, 
and the many theories advanced have been treated with 
great care. The formation of oil-fields makes interesting 
reading, but we would wish the portion dealing with 
the causes of oil-field pressures had been treated in 
more detail 

Whilst there are many books on geology, few of them 
deal with that portion of the science which is applied to 
the location and winning of petroleum, and the sound, 
practical hints on oil-field mapping, together with the 
chapter on oil-field structures, should prove of extreme 
interest and value to the student and beginner in this 
branch of the industry. The important bearing which 
surface indications have on such work is exemplified 
in detail, particularly in regard to mud volcanoes, 
petroleum seepages, asphaltic deposits, and the general 
association of sulphurous and saline waters with 
petroliferous areas, but the conclusions to be drawn 
from such indications are dismissed in a very few 
pages. 

Much valuable information is brought together 
within a small compass in the chapters which concern 
the geology of the various oil-fields throughout the 
world. Particulars of many of the fields given have 
not been available in book form hitherto. These 
chapters are undoubtedly the best in the first volume. 
The book has been written as “ a practical guide for 
Oil-field prospectors and operators,” and wc feel that 
the chemical and physical properties of natural hydro¬ 
carbons are not dealt with in a sufficiently fundamental 
manner to serve the purpose intended In the refining 
portion, the author deals with the effect of open steam 
and vacuum distillation clearly, but beyond describing 
briefly one continuous method of distillation, the reader 
is left with the impression that the distillation and 
refining of petroleum generally is a comparatively 
simple matter. 

Errors which should be corrected tn any future 
edition are the reference to the Edeleanu process and 
to the use of adsorptive matenals for the purpose of 
refining, as being chemical methods ; and the reference 
to cracking in the vapour phase as a commercial 
proposition. We feel this portion of the book scarcely 
does justice to the author or those engaged in the 
refining branch of the petroleum industry. 

The second volume, on oil-field practice, is appreciated 
all the better for keeping until last. The descriptive 
matter relating to the various methods of oil-well 
drilling and lining contains much information, notable 
features being the Hild differential gear for controlling 
and maintaining torsion on the ‘ rotary * stem below 
an arbitrary limit, and a short reference to coring. The 
specifications for the different types of drilling outfits 
should prove of use to the field-man. 

NO. 2946, VOL. 11 7] 


One point stressed by tfre author will receive the 
approbation of all production engineers of experience, 
namely, the present necessity of employing the services 
of scientifically trained junior geologists for the 
collection, examination, and description of samples 
of the formation passed through “ The driller’s 
phraseology no longer conveys as much information 
as modern research demands.” 

Methods of recording and analysing drilling and 
producing records, not only for immediate use, but 
also for estimating purposes in the future, and the 
tabulated drilling costs on various oil-fields, particularly 
those of recent date, are some of the outstanding 
features of this volume. 

The havoc wrought in many fields through overlying 
and lower waters entering oil-sands, and how this might 
be obviated by adopting a uniform casing programme 
throughout the field, is clearly shown with the aid of a 
diagram, and is worthy of note by men of experience. 
Attention is also directed to the danger to'casing, in 
position, of corrosive waters, and also to the importance 
of chemical analyses of oil-field waters with the view of 
their identification These chapters, together with 
those dealing with the location and isolation of oil-field 
waters and the various methods employed for the 
recovery of petroleum, which comprise the bulk of the 
second volume, prove the author to be a man of wide 
experience in methods of production. His experiences 
confirm the opinion shared by many petroleum 
technologists of experience that the responsibilities of 
the production superintendent are as great as, if not 
greater than, those of the drilling superintendent. 

Mr. Deeby Thompson’s views on oil-field equipment, 
particularly where internal combustion engines and 
electric power for oil-field purposes arc dealt with, 
are welcome in literature of this kind, as the application 
of electricity to production work is still in its infancy. 
With the necessity for housing oil-field workers in 
comfortable and sanitary camps, particularly in the 
tropics, every one will agree, and valuable suggestions 
are made with this in view. More space might have 
been devoted to the Chambeau system of sewage 
disposal for the benefit of those situated in isolated 
places who are unfamiliar with sewage problems 
generally, and this simple, but effective, method in 
particular. 

Useful information concerning the design of pumping 
plant and frictional losses in oil pipe-lines is included, 
and the chapter on natural gas gives a clear insight 
into the methods of casing-head gasoline absorption 
and gas transmission. The work is completed by an 
appendix giving tables and data which all petroleum 
technologists will find useful. 

As a compilation of facts and knowledge augmented 
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by the personal experiences of the author, the work 
can be recommended especially to petroleum students 
and those about to enter the industry, as it deals 
largely with information of a practical character which 
scarcely comes within the purview of an academic 
teacher on the subject, and many of the chapters will 
prove of interest to the production engineer of experi¬ 
ence. The book is well illustrated, and those desirous 
of pursuing further any of the questions under dis¬ 
cussion will find ample and complete references 

Alfred W. Nash 


The Smoke Problem. 

The Smoke Problem of Great Cities . By Sir Napier 
Shaw and Dr John Switzer Owens Pp. xvi + 301 
(London : Constable and Co., Ltd., 1925.) 225. 6 d . 
net. 

T is a significant fact that the thing which first strikes 
the foreigner on visiting large cities m Great Britain 
is the smoky atmosphere and the grimy appearance of 
the buildings. Tic wonders how we can tolerate such an 
environment. It is true enough that most of us do so, 
and it may he, as one writer has said, “ that thousands 
of people live their lives from start to finish in the midst 
of black smoke and have come to regard it as a normal 
condition of life " Nevertheless, there is a small 
section of the community who feel very differently on 
the subject, as the growing mass of literature on the 
smoke nuisance testifies. The latest contribution is a 
treatise on the smoke problem of cities by Sir Napier 
Shaw and Dr Owens, who for many years have devoted 
their attention to the estimation of atmospheric im¬ 
purities in London and other large towns. The most 
interesting section of the volume is the record of these 
experiments, namely, the measurements by the 
standard gauges, which have been set up m vanous 
towns, and the results obtained with the dust filter and 
the jet dust counter, all of which have already appeared 
in extenso in the reports of the Committee on Atmo¬ 
spheric Pollution of the Meteorological Office. The 
volume includes also a good deal of information 
borrowed from other sources. 

The standard gauge consists of a circular stoneware 
funnel of 30 cm. diameter, which is inserted into the 
neck of a large bottle, and the solid deposit which is 
carried down by rain or blown in by the wind is esti¬ 
mated at stated intervals throughout the year. The 
character of the deposit varies considerably in different 
towns, and will naturally depend on the situation of the 
gauge and the rainfall. For example, the deposit at 
Malvern, a residential town in a rural district, contains 
soymuch as fifty per cent, of wind-blown mineral matter. 
The soot, amounting to eight per cent., which is estimated 
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by the loss of weight on ignition of the deposit (and may 
very well contain vegetable matter), curiously enough 
is free from tar, although the authors find so much as 37 
per cent in domestic soot. The result, as indicative 
of atmospheric pollution in different towns, cannot be 
regarded as altogether trustworthy, and I would suggest 
as a more satisfactory method, the collection of the 
permanent tarry deposit on glass plates which could be 
roughly but rapidly estimated by the amount of light 
obscured from a standard Lamp. For the tarry deposit, 
for which the domestic hearth is mainly responsible, is 
cumulative in its destructive and disfiguring effects. 
The free acid, another destructive agent, might also 
be estimated in the rain water 

There is one statement which, though probably 
correct, is somewhat misleading, namely, that the soot 
suspended in the air is not removed by rain. There 
is no doubt, however, that soot is absorbed by clouds, 
as it is by fog, and the former when resolved into rain 
will carry down considerable quantities of soot Snow 
will do the same The chapter on the dust filter and 
automatic recorder designed by Dr Owens is one of 
considerable interest and impoitanrc, and probably 
affords a more satisfactory estimate of air pollution than 
the gauge referred to It is an apparatus for filtering 
a measured volume of air through white filter paper and 
estimating by the shade of the deposit the extent of 
impurity By an ingenious modification the instru¬ 
ment is rendered automatic, so that hourly records can 
be taken if necessary without supervision The jet 
dust counter is a modification oLAitken’s dust counter, 
by which particles of dust are deposited on a cover 
glass and can be examined microscopically. In this 
way some curious observations have been made on the 
nature of the more minute atmospheric particles 

In addition to the above, the authors have collected 
information on the industrial uses of smoke, on the use 
of different kinds of smokeless fuel, on the remedy for 
industrial smoke and a summary of the recommenda¬ 
tions of Lord Newton’s committee. The latter is a 
useful addendum , for the report has been very sparsely 
circulated and is now out-of-print. The book is the 
most comprehensive account of the subject which has 
yet appeared But unfortunately its very compre¬ 
hensiveness makes the price prohibitive to the ordinary 
individual whose co-operation is so essential, if this 
pestilential nuisance is ever to be seriously tackled. 
The following paragraph is from the recent report of 
the Coal Commission: 

11 We would observe that the three million tons of 
soot which it is estimated by the Commission are dis¬ 
charged into the air annually are equal in weight to 
nearly three days’ output of all the collieries of Great 
Britain* Iri effect the work of over a million for three 
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days every year is devoted to providing the soot which 
pollutes our atmosphere.” 

When one realises that raw coal and coke may and 
should be burnt in boiler furnaces without smoke, that 
gas-coke may replace raw coal for domestic use (I use 
nothing but gas-coke for hot water and heating the 
living-room), the production of smoke seems a criminal 
waste of our fuel resources, apart from the heavy cost 
in health, in the destruction of vegetation, disintegra¬ 
tion of masonry and metal work; deterioration, so I am 
told, of valuable oil paintings, and the outlay in washing 
and repainting. J. B. Cohen. 

Mammalian Palaeontology. 

Text-Book of Paleontology By Karl A von Zittel. 

Vol. 3 : Mammalia. Revised by Dr. Max Schlosser. 

Translated under the direction of Dr. Charles R 

Eastman by Lucy P. Bush and Marguerite L. 

Engler. Translation revised, with Additions, by Sir 

Arthur Smith Woodward. Pp. viii + 316. (London : 

Macmillan and Co , Ltd., 1925.) 25s. net. 

HE completion, after twenty-five years, by the 
issue of a volume dealing with mammals, of that 
translation of v. Zittel’s “ Grundzuge der Palaontologie ” 
for which the late C R. Eastman was responsible, is 
creditable to its publisher, and may, we hope, be a 
symptom of a renewed interest in palaeontology in 
Britain. 

The “ Grundztige ” is the one essential book to the 
working palaeontologist, because it lists the great 
majority of genera of fossil vertebrates, indicating the 
more important synonyms and referring them to 
families. Of these families, and all larger groups, short 
and usually excellent diagnoses are provided ; only 
those who have never endeavoured to draw up similar 
condensed statements of the characters which define 
groups will complain that some of the animals do 
not really exhibit j the 4 diagnostic * characters of the 
groups within which they are included. To these 
descriptions are added more detailed accounts of the 
structure, in the main naturally of the skeleton, and 
sometimes indications of phylogeny; and the book 
ends with an excellent general account of the distri¬ 
bution in space and time of the more important 
mammals. 

The title adopted for the English edition, a “ Text- 
Book of Palaeontology,” neither correctly translates 
the German title nor expresses the character of the 
book. Consisting as it does of a mass of facts with no 
indication either of methods of work or of the general 
theory of the subject, it is by itself of little use to the 
beginner, and requires to be supplemented in some 
way, either by a teacher or by some, as yet unwritten, 
introduction. 
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Of the German version, four editions have appeared, 
the last in 1918 and 1923, and a fifth is in preparation. 
The present translation, which was left nearly all in 
type, though unrevised, at the death of Dr. Eastman 
in 1918, has been to some extent brought up-to-date 
by Sir Arthur Smith Woodward. This long delay has, 
however, resulted m the omission of many important 
discoveries recorded in the German edition of 1923. 
Of these the most serious is that of all reference to the 
work of Dr. Pilgrim, work which is fundamental in 
that it gives us an understanding of the age of the 
successive faunas of India, and for the first time 
enables us to use them in discussion of phylogeny and 
of migration. 

There are many other omissions of important finds : 
Broom’s account of the skull of Polymastodon; Dr. 
Matthew’s Eodelphis, Pal0eoryctes,Zanyrictes; Stehlin’s 
so-called Chiromyids; Osborn’s skulls of Bathyopsis and 
Eotitanops, all things of first-rate importance pub¬ 
lished before 1923, are not referred to. The American 
and Swedish work on the fossil mammals of China 
and Mongolia is perhaps too recent to expect. Finally, 
it may be pointed out that the German volume con¬ 
taining the lower vertebrates in addition to the 
mammals costs 185, whilst the two corresponding 
English volumes are 50$. D. M. S. Watson. 


Our Bookshelf. 

Principles and Practice of Farm Book-keeping: a Text- 
Book for Agricultural Students . By Leonard F. 
Foster. Pp. viii+ 476. (London: Gee and Co. 
(Publishers), Ltd , 1925.) 155. net. 

The time has come when fanners and accountants 
must study each other’s requirements, for the business 
of farming cannot now be conducted by the free and 
easy methods of the past. The farm requires special 
consideration in its book-keeping department, for in 
that, as in many other things, it differs widely from 
the ordinary undertakings of commerce. Farmers 
who have sought the aid of accountants in coping with 
their book-keeping problems have very often been 
unable to obtain that meed of help which they may 
have expected, because the ordinary cut-and-dried 
methods of account have not been varied to meet 
their special need. It is probable that the demand 
for special agricultural accountancy is only now 
becoming strong enough to make itself felt, and 
Mr, Foster’s book is one of the first serious attempts by 
a qualified accountant to expound the principles of 
book-keeping as applied to the farm departments. 

It is a welcome book, because there are a large number 
of people, students and practising fanners alike, who 
are looking for something of the sort. It is a good 
book, because it covers the subject with which it 
professes to deal, and develops it in easy and definite 
stages from the first broad principles to the special 
technical applications found in agriculture. It contains 
a wealth of illustration in the form of specimen accounts, 
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and the method of expression used is at once clear and 
sufficiently human to maintain the reader’s interest. 

Mr. Foster is careful to state that his work does not 
do more than touch lightly on the subject of farm 
costing. The difference between financial and cost 
accounts is not always clearly seen by persons who 
are new to book-keepings Theoretically both may be 
necessary to the really efficient management of a large 
holding, but for the immediate purposes of sound 
trading and daily guidance, it is the financial accounts 
which are so very important. It is to be hoped that 
more accountants will follow Mr. Foster’s example 
and develop the subject of farm book-keeping to the 
mutual benefit of their rural clients and themselves. 

C. H. 

The Science of Soils and Manures . By J. Alan Murray. 
Third edition, revised and enlarged. Pp. xiv + 298. 
(London : Constable and Co., Ltd , 1925 ) 125. 

net. 

The third edition of this text-book, issued under a 
slight change of title, aims at bringing its subject 
up-to-date for the use of students of advanced univci- 
sity standard. The considerable recent advances in 
our knowledge of soil structure and chemistry, and in 
the bearings of soil biology on plant growth, have been 
incorporated, compensation of space being made by 
judicious omissions of certain ideas and methods which 
are either out-of-date or have failed to fulfil their 
promise of usefulness. A concession to more advanced 
students is made by the inclusion of pertinent mathe¬ 
matical data m the appendix, to which are also removed 
from the text various tables only required for occasional 
reference, whereby the handiness of the book is con¬ 
siderably increased. 

Certain features of the work deserve, special com¬ 
mendation. The horticultural, as opposed to the 
agricultural,aspect of the fertiliser problem is considered, 
and manunal tables are included applicable to garden 
crops, of which the requirements vary considerably. 
Attention is given to the various manufacturing 
processes of artificial fertilisers, with illustrations of 
plant actually in use, thus enabling the student to 
obtain a clearer idea of what he is really dealing with 
when applying manures. A useful chapter on fertiliser 
valuation is included, concrete examples being given, 
illustrating the misleading nature of the system of 
unit prices, and showing simple methods by which 
the actual value of fertilisers to the farmer can be 
calculated. W. E, B. 

Outlines of Qualitative Chemical Analysis . By Prof, 
Frank Austin Gooch and Prof. Philip Embury 
Browning. Fifth edition, revised. Pp. viii + 184. 
(New York: J. Wiley and Sons, Inc.; London : 
Chapman and Hall, Ltd., 1924.) 7 s. 6d. net. 

This work supplies a " systematic scheme of analysis ” 
for the usual set of commoner basic and acidic ions. 
One would like to see these somewhat hackneyed limits 
extended to include a few 1 rare * elements. It is 
difficult to know where to stop, but surely it is time 
that ordinary courses in chemistry dealt with such 
commercially important elements as, for example, 
titanium, molybdenum, tungsten, and possibly even 
thorium. 
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So far as it goes, the book deals excellently with the 
subject. An introductory chapter treats briefly but 
well of the ionic principles underlying the reactions; 
and the usual systematic examination, condensed into 
tabular form with commentaries on important points, 
is supplied with ample references to this first chapter. 
The methods given are well arranged and up-to-date, 
and a student who works carefully through them and 
answers the questions set should learn some chemistry 
as well as 1 tests.’ The book is marred by a final 
short chapter on some haphazard tests for a few 
commoner organic compounds—acids, alcohols, sugars, 
alkaloids—a chapter which, with little system and no 
instruction in principles, is decidedly inferior to the 
preceding matter 

The book is well turned out, and few printing errors 
have been noticed. T. W. H 

Half-Hours with the Telescope . a Popular Guide to 
the Use of the Telescope as a Means of Amusement 
and Instruction By R. A Proctor. Revised and 
brought up to date by Dr. W. II. Stcavenson. Pp. 
xii+131 + 7 plates, (London. Longmans, Green 
and Co , Ltd., 1926 ) 55 net. 

This ls the fifteenth impression of this book since its 
inception in 1868. Under I)r. Steavenson’s revision, 
a number of necessary corrections and additions have 
been made with the view of continuing its former 
usefulness. New illustrations have been substituted 
throughout. It may be mentioned that the book is 
essentially one for the amateur possessing a telescope 
which he is prepared to use. lie will then find in this 
little publication an excellent guide to the many objects 
of interest within reach of modest telescopic means, 
together with a simple account of the construction of 
his instrument and valuable hints for its successful 
use. The book is of pocket size, and the type is clear. 
There are, however, a few misprints, as on pp. 59, 70, 
and 107. A brief note on the nomenclature of the 
stars, or a reference to the British Astronomical 
Association Handbook for 1924 (in which all star 
catalogues are briefly described), would have been 
helpful to the beginner. From a cursory glance at 
the pages, the would-be purchaser might be inclined 
to object to the price, but its worth will be readily 
admitted by a purchaser who, with its aid, has spent 
some very profitable half-hours with his telescope. 

Sympathetic Training of Horse and Man . By Major 
T. S. Paterson. Pp. xi + 205 + 8 plates. (London: 
II. F, and G. Witherby, 1925) 12 s. 6 d net. 

This book is described as “ a Handbook on Present-day 
Training in Equitation,” and, as the title indicates, it 
includes the necessary training of both man and horse 
in the methods by which that remarkable sympathy 
between horse and man can be established. As the 
author so admirably shows, successful equitation 
depends on the establishment of this link. Scienti¬ 
fically, we may be permitted to doubt whether the 
material indications of intention (the rein, spur and so 
forth) are the true media of communication between 
man and horse. The manner in which the dog, too, 
diyines his master’s mind, is scarcely capable of simple 
explanation. A well-written and attractive book. 
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Letters to the Editor. 

\Tke Editor does not hold htmself responsible for 
opinions expressed by hts correspondents . Neither 

can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications ,] 

Spinning Electrons and the Structure of Spectra* 

Recently Uhlenbeck and Goudsmit (Nature, 
February 20, p 264 , see also Naturw , November 20, 
1925) have directed attention to the fact that a number 
of features of multiplet structure and the anomalous 
Zeeman effect can be described by assuming the 
electrons m the atom to possess an inherent magnetic 
moment, pictured as being due to a spinning motion 
of the electron about an axis of symmetry This 
moment must be considered as having a magnitude of 
1 or 2 Bohr magnetons (about io -80 cgs units), 
depending on what rules one assumes to govern the 
orientation of the axis with respect to an external 
magnetic field The above-named authors discuss the 
advantages which such a view bnngs with it, but fad 
to point out some serious difficulties 

If it is permissible at all to use pictorial con¬ 
cepts such as the word ‘ spinning ' evidently im¬ 
plies, it must also be permissible to speak of the 
* dimensions ' of an electron These dimensions would 
then have to be taken as of order of magnitude 
io" M cm To give a magnetic moment around io* 10 , 
the internal velocities would have to be exceedingly 
close to that of light Now the elementary unit of 
magnetic moment, the Bohr magneton, is derived 
from considerations of the orbital motions of electrons 
with velocities much smaller than that of light (W 
Pauli, jun,, Zeit f Phys , 31, 373, 1925), m which the 
internal structure of these electrons does not enter at 
all, so that they can be regarded as point charges. It 
is hard to see, then, why this elementary unit should 
also be characteristic of the internal motion of the 
electrons in spite of the high velocities involved, and 
that with a precision which would have to be consider¬ 
able, if the measurements on the anomalous Zeeman 
effect were to be explained in this way 

Quite aside from this objection, the validity of 
which could perhaps be questioned, since we may 
not be justified in applying the classical concepts of 
kinematics and electrodynamics to the case of the 
structure of the electron, even if we only wish to 
obtain rough estimates, the following difficulty arises. 
In order to account for the observed Zeeman effect by 
the hypothesis of Uhlenbeck and Goudsmit, it is neces¬ 
sary to assume that an orbital electron always has 
the same magnetic moment, of the order of a Bohr 
magneton, no matter m what orbit or in what atom 
One is thus led to expect tliat tins also remains true 
when an electron forms part of the nuclear structure. 
But then the nucleus, too, will have a magnetic moment 
of the order of a Bohr magneton, unless the magnetic 
moments of all the nuclear electrons just happened 
to cancel For such an additional moment of the 
nucleus there is no place m the theory of the Zeeman 
effect, and the probability that m all atomic nuclei the 
magnetic moments of the electrons neutralise seems 
a prton to be very small 

The new hypothesis, therefore, appears rather to 
effect the removal of the family ghost from the base¬ 
ment to the sub-basement, instead of expelling it 
definitely from the house. R. de L. Kronig 

Columbia University, 

New York 
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Theories of Adsorption and the Technique of its 
Measurement. 

Several years of measurement of sorption in the 
University of Bristol laboratory by the simple and 
searching method of the sorption balance (for de¬ 
scription see J, Am Chem . Soc,, 1924, 46, 2781, and 
March 1926, 48, 690) have taught us two things: 
First, most of the published data on the sorption of 
gases and vapours possess no quantitative significance 
because they refer to insufficiently cleaned surfaces. 
Second, the behaviour of a surface when cleaned from 
pre-existing impurities assumes a different and highly 
significant form It is usually supposed that mere 
heating of a substance like charcoal to, say 400°, with 
exposure to an ordinary vacuum, will completely 
remove previously sorl>ed gases This is by no means 
the case For example, carefully prepared sugar 
charcoal, which had been activated by superficial 
oxidation at about 1200°, was given an exposure for 
five hours at 450° to a vacuum of 10 6 mm , and was 
afterwards found to sorb a maximum of 17*5 per cent, 
of its own weight of nitrous oxide in a protracted 
senes of experiments The amount of nitrous oxide 
sorbed was raised to no less than 26*5 per cent by 
the simple expedient of re-evacuating the charcoal 
at 450° after its saturation with nitrous oxide, and 
then repeating the measurements Similar behaviour 
has been observed in Vnany other cases , for example, 
the observed sorption of such inert substances as 
hexane or decane may be increased several fold by 
repeating the evacuation after the charcoal lias been 
saturated with the hexane or decane to displace other 
impurities from the surface 

It is evident that published data are too uncertain 
in magnitude to permit of accurate comparison of the 
sorption of various substances for the testing of con¬ 
flicting hypotheses The second influence of these 
neglected residual impurities is to change the character 
of the curve representing the dependence of the 
sorption upon the pressure or vapour pressure The 
ordinary form of sorption curve as obtained in the 
presence of tenaciously sorbed impurities shows 
steady increase with increase of pressure The same 
surface when cleaned gives not only much greater 
sorption, but also the sorption is practically complete 
at comparatively low pressures, remaining constant 
at a saturation value as the pressure is further in¬ 
creased With methyl alcohol and with toluene, for 
example, the pressure of the vapour can be increased 
five to twenty fold without appreciable increase in 1 
the amount adsorbed once the saturation value has 
been attained. Moreover, the adsorption on clean 
surfaces is nearly instantaneous and is perfectly 
reversible. It therefore becomes evident that the 
existence of a saturation value for sorption of vapours 
by charcoal is normal and characteristic 

There are at present three competing theories of 
adsorption - First, the monomolecular films of Lang¬ 
muir (1916), Henry (1922), and others, m which inter¬ 
action is confined to molecules of gas or vapour in 
actual contact with molecules of the surface; second, 
the polymolecular films of Polanyi (and Williams, 
Proc. Roy Soc , A, 1919, 96, 307) and Lamb and 
Coolidge "(1920), where it is assumed that at distances 
many molecular diameters away from the solid 
surface, there is still a powerful attraction of gas or 
vapour molecules towards the surface, producing a 
film of compressed gas or even liquid ; third, the 
capillary condensation hypothesis of Gurwitsch, 1915, 
and Patrick, which assumes that liquid i9 condensed 
m bulk m the pores of a porous solid such as charcoal 
or silica gel 
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* The objections to the Gurwitsch-Patrick hypothesis 
as a general theory are that it ignores the existence 
of adsorption upon plane non-porous surfaces, and 
that it does not account for the adsorption of the 
layer of molecules of liquid in actual contact with 
the solid. Furthermore, calculation from the well- 
known thermodynamic formula connecting vapour 
pressure with pore diameter for a liquid in a capillary 
shows that the greater part of adsorption is observed 
at pressures so low as to correspond with pores of 
diameters comparable with molecular magnitudes 
Hence, even from this, one may argue that here true 
adsorption is responsible because the adsorbed mole¬ 
cules are all m direct contact with the molecules of 
the surface Of course, whenever a surface coated 
with a mono-molecular film is shaped as a pore and 
exposed to nearly saturated vapour, liquid may con- 
dense in such a capillary 

The evidence for the thick compressed film of 
Polanyi is weak. The unknown constants of the 
formula* based upon the assumption of a multimole- 
cular film are determined by using some of the 
actually measured sorption data , and the expression 
then fits the remaining sorption data at other tem¬ 
peratures, etc However, any one of the other 
theories will do as much. Again, many experiments 
have shown apparently thick films, but only with 
materials such as tarnished metals, glass that had 
been washed out with water, etc , where the true 
surface was unknown Williams’s derivation in¬ 
directly led to a determination of the thickness of the 
adsorbed layer, and he found from his study of 
existing data for gases and vapours that the thick¬ 
ness was of molecular magnitude except in the case 
of charcoal exposed to saturated vapour of liquid 
argon, where alone it corresponded to several mole¬ 
cules thick. Further, Henry's formulae for mono- 
molecular films are closely similar to those of Williams 
Much direct evidence has been brought in support 
of the monomolecular film hypotheses The films 
postulated differ greatly m respect of packing, relation 
to the structure of the solid, nature of the binding 
force, whether truly chemical or due to physical forces 
or residual valency, etc., but they are alike in ex¬ 
plaining all forms of adsorption as due to direct 
attachment of the adsorbed molecules to the solid 
surface The striking fact that in our normal sorp¬ 
tion curve the adsorption is practically completed at 
relatively low pressure affords new and almost con¬ 
clusive support for the hypothesis of a monomolecular 
film James W McBain 

University of California, 

Berkeley, March 19. 


Abraham de Moivre, 

In interesting and valuable communications to 
Biometrika , of the final issues for 1924 and 1925, Karl 
Pearson set forth certain facts (not all new) which will 
doubtless result in Abraham de Moivre occupying a 
more important place than before m the history of 
mathematics The results are reached by a careful 
study of * (a) 41 James Bernoulli's Theorem," and (6) 
a publication of Moivre dated November 12, 1733. 
Regarding this publication Pearson makes certain 
statements which reauire comment, since from them 
wrong inferences might readily be drawn. 

This publication is entitled : " Approximate ad 
Summan Terminorum Binomi (a + tn n in Senem 
cixpansi ” and was found bound in with one copy of 
Moivre’s " Miscellanea Analytica," 1730. Pearson 
remarks: 

Many copies of this work have attached to them 
a Sufiplctnentum with separate pagination, ending in 
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a table of 14 figure logarithms of factorials from 10 ! to 
900 1 by differences of 10 But only a very few copies 
[P tells of only the one]* have a second supplement, 
also with separate pagination (pp. 1-7) an< ^ dated 
Nov 12, 1733 This second supplement could only 
bo added to copies sold three years after the issue of 
the original book, and this accounts for its rarity. 
Dr Todhunter in writing his History of the Theory of 
Probability appears to have used the 173° issue of the 
Miscellanea Analytica , and so never came across this 
supplement." 

Pearson here seems to make two slips . (a) in 

assuming that because this " second supplement " 
is bound at the end of a copy m the University 
College Library, it was really a second supplement, 
(b) m stating that this publication was not considered 
m Todhunter's " History " As a matter of fact, 
this * second supplement ’ appeared in English, ex¬ 
cept for minor changes, in both the secondhand third 
editions of Moivre's “ Doctrine of Chances," 1738 and 
1756 Todhunter considers this on pages 184, 192, 
19} of his " History " Curiously enough, in the latter 
part of his first article, after having indicated the 
results of the * second supplement,' Pearson remarks : 
" The same matter is dealt with twenty-three years 
later m the edition of 1756 of The Doctrine of Chances , 
pp 243-250 Todhunter in his History of the Theory 
of Probability, Arts 324 and 335, passed over the 
topic most superficially " Did Pearson overlook that 
a translation of lus ' supplement' was thus dealt with 
in 1756 by Moivre and in 1865 by Todhunter 7 That 
tins translation appeared also eighteen years before 
was manifestly not recognised. 

Moreover, Moivre prefaces his translation with the 
statement {which Todhunter quotes) " I shall here 
translate a Paper of mine which was printed 
November r2, 1733, and communicated to some 
Friends, but never yet made public, reserving to 
myself the right of enlarging my own thoughts as 
occasion shall require " Hence it is clear that the 
publication in question was not a ‘ second supple¬ 
ment ' to Moivre’s " Miscellanea Analyitca," but was 
first ‘ made public,' and in English, m 1738 A 
facsimile of this pamphlet is to appear in an early 
number of Isis It would be interesting to learn if 
any other copy of Moivre's original pamphlet is in 
existence Raymond Clare Archibald 

Brown University, 

Providence, R 1 , 

February 22 _ 

lam glad that Prof. Archibald’s letter enables me 
to return to the subject of De Moivre's claim to be 
the first discoverer of the normal curve of errors 
usually attributed to Laplace or Gauss. 

I do not think from what Prof Archibald has 
written that he can have seen what he thinks—and 
possibly may be—the unique copy of the " Approxi¬ 
mate ' ad Su mman Terminorum Binomi " It is 
tn the same type and has the same characteristic 
species of tailpiece as the " Miscellanea Analytica " 
It has the same unusual form of pagination as the 
first “ Supplementum ", it is printed on the like 
paper and is of the same format as the first " Supple¬ 
mentum " and the " Miscellanea." About halt the 
known copies of the " Miscellanea Analytica " have not 
the first supplement, and I think it quite probable 
that the ** Approximate " was only bound up with a 
few last copies of the " Miscellanea Analvtica * issued 
after November 1733. At anv rate, that is where I 
should seek for it first I said in n*y paper that De 
Moivre treated of the same matter m his " Doctrine 
of Chances,” 1756, because that was the edition I was 
working with. Prof Archibald nghtly says that it 
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was also treated of in the 1738 edition, and then 
speaks as if the matter in the 1738 " Doctrine of 
Chances " and again in the 1756 edition was a mere 
translation " except for minor changes " This is 
not correct, for the history of statistics most im¬ 
portant additions were made in both the 1738 and 
1756 editions. The important principle of the 
1 activating deity' maintaining the stability of 
statistical ratios does not occur in the 1733 u Approxi¬ 
mate " ; it first appears tentatively in the 1738 
” Doctrine," where the seven lines of Corollary X are 
increased to nearly fifty lines, while in the 1756 
" Doctrine " this corollary alone occupies some four 
pages or about 160 lines Indeed the 6£ pages of 
the " Approximatio " become iij pages (of more lines) 
in the 1756 “ Doctrine." As De Moivreappropriately 
observes, he has reserved to himself M the right of 
enlarging my own thoughts " That enlargement, 
developing Newton's idea of an omnipresent activating 
deity, who maintains mean statistical values, formed 
the foundation of statistical development through 
Derham, Sfissmilch, Nieweutyt, Price to Quetelet and 
Florence Nightingale. These may be mathematically 
* minor * points, but they are vital for the history of 
statistics, and my reference to these additions in the 
penultimate paragraph of my paper might have 
shown Prof. Archibald that I was aware of the 
differences between the original " Approximatio " and 
the same dealt with in the “Doctnne of Chances." 
My error lay in not recognising that in the 1738 
" Doctrine/’ the 6J pages had grown to a little over 8, 
to become 111 pages eighteen years later 

As to Dr Todhunter, I have nothing whatever to 
retract in my judgment In his Art 335 he misses 
entirely the epoch-making character of the “ Approxi¬ 
matio" as well as its enlargement in the “ Doctrine " 
He does not say : Here is the original of Stirling’s 
Theorem, here is the first appearance of the normal 
curve, here De Moivre anticipated Laplace as the 
latter anticipated Gaus 9 . He does not even refer to 
the manner in which De Moivre expanded the New¬ 
tonian theology and directed statistics into the 
channel down which it flowed for nearly a century. 
Almost everywhere in his “ History *' Todhunter seizes 
a small bit of algebra out of a really important 
memoir and often speaks of it as a school exercise, 
whereas the memoir may have exerted by the 
principles involved a really wide influence on the 
development of the mathematical theory of statistics, 
and ultimatelv on statistical practice also 
Todhunter fails almost entirely to catch the drift 
of scientific evolution, or to treat that evolution m 
relation to the current thought of the day, which 
influences science as much as science influences 
general thought The causes which led De Moivre 
to his “Approximatio " or Bayes to his theorem were 
more theological and sociological than purely mathe¬ 
matical, and until one recognises that the post- 
Newtonian English mathematicians were more in¬ 
fluenced by Newton’s theology than by his mathe¬ 
matics, the history of science in the eighteenth 
century—in particular that of the scientists who 
were members of the Royal Society—must remain 
obscure, Karl Pearson 

March 18, 1926 


Muscular Contraction. 

In the Proceedings of the Royal Society, Ser. B. 
Vol 99, No. 694, December 1, 1925, W E. Garner has 
published a paper that has interested us very much, 
because we are studying the possibility of a similar 
theory of muscular contraction There is, however, 
sufficient difference in the mode in which we formulate 
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our theory to make it worth while to describe our 
hypothesis. Moreover, we have succeeded in several 
experiments in producing evidence in support of our 
suppositions. 

A first point of importance is, that measurement 
of the size of the fibnls in skeletal muscle seems to 
indicate that the total surface is larger than 
20,000 sq, cm. We found that the distance of the 
transversal discs in muscles of rabbits was 1 -8 m (± 0*1) 
and the distance apart of two longitudinal fibrils 
o8ju(ioi). From these values it is possible to 
calculate that the total surface of the fibrils in one gm. 
of muscle is 5 sq. m. or less and the surface of the 
transversal discs (both sides) 1 o sq. m« In close 
agreement with these numbers is the surface occupied 
by all the lipoids extracted from 1 gm. of muscle 
when spread out on a large water surface and measured 
on the Adam-Langmuir apparatus Twelve experi¬ 
ments gave results between 6 7 sq. m and 7 1 sq. m. 
This agreement already indicates that the lipoids are 
spread out in a mono-molecular layer on the surface 
of the fibrils (and perhaps also of some transversal 
discs). (Cf. our paper on the bi-molecular layer of 
lipoids on chromocytes, Journ . of Exp , Medicine , 1925.) 

Now when we make these same measurements in 
heart muscle of rabbits, we find much smaller distances 
between the fibrils, which are about half of those 
indicated in rabbit skeletal muscle. It is also a 
remarkable fact that *the surface occupied by the 
lipoids from 1 gm of heart muscle is about twice as 
large as that occupied by a similar extract of skeletal 
muscle We found 16 6 sq m to 17 8 sq m. in heart 
muscle 

The change of this lipoid film seems to us a very 
important phenomenon in muscular contraction. We 
would suggest a hydrogenation of the lecithm- 
kephahn molecules that form the principal fraction of 
the lipoid of muscle (only ±,V is cholesterol) under 
the influence of hydrogenation and the formation of 
hydro-lecithin and hydro-kephalin The effect would 
not only be a change in size from 2 to r, but also a 
change in rigidity of the surface of the fibrils. A 
simple calculation shows that by a change of the total 
surface of an element having the dimensions o *8 x 
o 8 x i 8 (i t into one of the dimensions 08 Vix 
0*8 V2 x (r-8/2 )m, has the effect of decreasing the sur¬ 
face V2 times We are therefore able to explain the 
shortening of a muscle fibril to half its length by 
changing x -4/2 part of the total surface from lecithin 
into hydro-lecithin For, as Leathes 1ms shown, the 
spreading of the molecule of lecithin is 114 x 
io~ 18 sq. cm , whereas hydro-lecithin gives half this 
value. 56 x 10- 1 * sa. cm. Lecithin if semi-liquid and 
hydro-lecithin a solid crystal powder. 

Now it is clear that lactic acid cannot produce this 
change from lecithin into hydro-lecithm. It can be 
shown, however, that lactic acid, formed in the 
anaerobic phase of the muscular contraction, has 
another influence. It acts on the protein m much the 
same way as hydrogen acts on lecithin in the presence 
of a catalyst. 

It is possible to determine the total surface on 
water occupied by a certain portion of a protein extract 
from muscle when spread out on a water surface. In 
a great number of experiments we were able to show 
that a protein solution from the skeletal muscle of the 
rabbit always Occupies the same surface on water* 
the nitrogen content of the extracts being equal. 
Taking 34,000 as the molecular weight of these pro¬ 
teins, we always find a surface of ± 1400 x io - 1 * sq. cm. 
for each molecule, which enables us to calculate a 
thickness 1 of t 30 x io**cm. at zero-pressure (extra* 
polated), 

1 This value Is independent of the molecular weight. 
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From this number and from the protein content of 
the muscle, it is possible to calculate that the total 
surface of all the protein of 1 gm of muscle would be 
f50sq.m., assuming that all the protein is in the 
same condition as tne protein on the water surface 
(a highly improbable supposition). Now lactic acid 
—like other acids—has a stnking influence on the 
size of the area occupied by this protein solution 6n a 
water surface. After adding so much lactic acid that 
the pH changes gradually from 6 4 to 4, we find that 
the area remains practically constant from 6 4 to 5 4 
and changes suddenly between 5-4 and 4 8 into one 
having much smaller dimensions. At about pH^ it 
is not much larger than 450 x io~ 14 sq. m. 

There is a close agreement between the small 
quantity of lactic acid required to bring about tins 
sudden change of the spreading of the protein mole¬ 
cules, and the lactic acid produced in a single con¬ 
traction as calculated by A V Hill (0031 mg. per 
gm. muscle) Much depends on the buffer value of 
the solution used for the experiments. If we take a 
very feebly buffered solution of T Vo,r mol. KH«P 0 4 , 
so little as ± 1 6 c c. of a tenth molar solution of lactic 
acid per litre is capable of producing the effect 
(o 013 mg per c c ) 

From our experiments with hemoglobin (Proc 
Roy, Acad of Set., Amsterdam, Dec. 19, 1925) and 
with other proteins, we are inclined to consider this 
change in the sue of the protein molecule on a water 
surface under the influence of differences of the 
pH of the solution as a general property of all 
proteins. We only add here that further increase of 
the acidity tends to produce the reverse effect, so 
much so, that the largest surfaces occupied by protein 
molecules are two to four times larger than those on 
neutral water We get on f molar hydrochloric acid 
a film having a thickness of 6 6 to 7 5 x io‘ B cm. 
These are considered by us as layers having the 
thickness of one amino-acid (Cf de Nouy, Journ 
Biol Chemistry, 64, 1925.) 

There exists some evidence indicating that haemo¬ 
globin is orientated at some surface inside a red blood 
cel! an such a way tliat all the haemoch romogen and 
iron is placed at the surface. By analogy we suggest 
that the cystine (or glutathione) part of each protein 
molecule in muscle is orientated at some external 
surface, and it is probable that this surface is again the 
surface of the fibrils, and that the glutathione-lecithm 
is orientated m opposite places, in order to give the 
reversible reactions of reduction and oxidation, during 
muscular contraction and relaxation. 

E Gortbr. 

F. Grendel. 

Leyden. 


Bigamous Hydrogen—a Protest, 

Nature is always both helpful and challenging and 
though these be degenerate days, in which the police¬ 
man stops duelling, as there is no organised scientific 
police force, some of us must answer her call and at 
least constitute ourselves special constables in pro¬ 
tection of the liberties of Our craft Scientific son 
as I am, plus sixty years old, of Frankland, who was 
the first to enunciate the doctrine of valency, upon 
which our entire system of structural chemistry ts based, 
l have been accustomed always to regard hydrogen 
as the most single-minded and moral of monogamists, 
if the story of chemistry, especially that of paraffinic 
chemistry, mean anything, it is that carbon and 
hydrogen sue mutually satisfied when the carbon atom 
id married with four hydrogen atoms. The indiffer¬ 
ence to aU external temptation of such unions is most 
remarkable: whether rightly or wrongly, we have, in 
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consequence, built our entire symbolic edifice upon 
the assumption that hydrogen is a consistent monad 

I notice that, in the lecture, in honour of Biot, 
which Prof, Lowry gave recently, in Paris, upon his 
own work (Nature, February 20, p. 271), he brought 
forward certain freak formulae for tartaric acid, in 
which hydrogen figures as bigamist I publicly 
protested against such aspersion by him of its char¬ 
acter, last April, in Brussels . yet the libel is repeated. 
I may say, ne but follows the loose example set by 
certain Uesanians, especially one E N Lewis, a 
Californian thermodynamiter, who has chosen ( to 
disregard the fundamental canons of chemistry—for 
no obvious reason other than that of indulging in 
premature speculation upon electrons as the cause of 
valency • in effect, he nas but substituted pairs of 
dots for the chemist's single bond, thereby deluding 
himself, apparently, into the belief, that a love-pair 
of electrons mav be hugged by the single hydrogen 
atom The way in which the speculation is set out 
is open to question chemically on almost every page. 
To quote one case: we are told, that having painted 
hydrogen as electronegative, as the analogue of 
fluorine (!), the author had predicted that metallic 
hydrides would prove to have the character of salts 
and give hydrogen at the anode. This prediction, 
we are told, " has been entirely verified in the work 
of Bardwell (1922), who succeeded in electrolysing a 
melt containing calcium hydnde and obtaining 
hydrogen at the anode, m amount corresponding to 
Faraday's Law " No proof has been given, that this 
hydrogen was not merely displaced by the alkali- 
metal liberated, during electrolysis, from the fused 
mixture of alkali-metal chlorides with the hydride 
used in the experiment That a writer who belongs 
to the physical school should be oblivious of such 
possibility is astounding. 

The bigamy of hydrogen is disguised by the blessed 
word co-ordination—which to-day covers a multitude 
of wild speculations. Hydrogen, like oxygen, forms 
co-ordination compounds, says Prof. Lowry. 11 The 
real existence of this type of co-ordination can be 
proved [sic] both by crystallographic and by chemical 
evidence. The X-ray analysis of ice has proved [sic | 
that each atom of hydrogen is surrounded sym¬ 
metrically by four atoms of hydrogen and that each 
atom of oxygen is placed symmetrically between two 
atoms of oxygen." 

I heard Sir William Bragg give Ins paper on ice at 
the Physical Society and well remember how carefully 
he pointed out, tliat the experimental evidence was in 
no way complete. Do we in the least know the 
structure of ice ? Does position, as determined by 
X-ray analysis, settle valency ? Sodium in salt has 
six chlorines and chlorine six sodiums surrounding 
it—jare sodium and chlorine to be declared hexads ? 
We are assured that they are not even combined m 
salt. I would add—we do not believe this, those few 
of us who are chemists and take some notice of 
laboratory facts. 

As to Prof. Ixiwry’s chemical evidence— 

" The simplest chemical evidence for the co¬ 
ordination of hydrogen is to be found m potassium 

hydrofluoride, KHF,^K + HF r A complex anion is 
here formed by the union of two fluoride-ions and one 
hydrogen-ion Since the fluonde-ions are both 
negatively charged and each ion carries a complete 
octet of electrons, there can be no direct attraction 
between them Since, however, both fluonde-ions 
have an attraction for the positively charged hydrogen- 
ion, this may very well act as a link between them as 
’ - * _ - + - 
in the formula : F ; H : F : or F H F, where the two 
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fluorines are linked together by a hydrogen nucleus, 
in just the same way as the oxygen atoms in ice," 

From beginning to end this passage is nothing but 
stark, unsupported and unsupport able assumption and 
assertion As it is " off the rails/' such speculation, 
however, in these days of loose thinking, is regarded 
as something to be worshipped and imitated, 
" Dragons that are but clay within and brass without " 
still secure adoration As of old, they need to be burst 
asunder with " lumps of seethed pitch and fat and 
hair." 

Prof. Lowry finds difficulty in " the free rotation of 
the molecule [of tartanc acid] about the single bond 
between the two central carbon atoms "—hence his 
device of connecting by means of hydrogen 1 I suggest 
that there is no sufficient evidence that such free 
rotation is usual, if possible He also speculates as to 
the character of the dissymmetry of camphor. On 
this, may I suggest, that the camphor formula which 
we are accustomed to use is geometrically impossible. 
I began my career by doubting Kekul6's formula—at 
its close, 1 take leave to question the long fashionable 
substitute and would even assert that the views now 
current upon the structure of the compounds of the 
polymethylene and terpene class are often funda* 
mentally unsound and m need of revision. 

Prof. Lowry's early optical work is of such perfection, 
that it is most unfortunate that he, of all chemists, 
Bhould now indulge in these obscurantisms. The 
bump of judgment seems to be lacking in the modern 
school of chemistry—the judicial sense is nowhere to 
be found Seemingly, any wild-cat speculation may 
be indulged in upon paper. Surely, it were tune that 
we returned to serious work in the laboratory and that 
some effort were made to inculcate the principles of 
logic into the minds of university students The 
entire system of academic teaching is fast becoming 
suspect the product is not what we need in practice * 
it has no power of reasoning upon observation 

Henry E Armstrong. 


New Experimental Results concerning the 
Doublet KB V 

In a paper recently published (Z f Phys . 33 , 6oi, 
1925) the present authors came to the conclusion that 
the new line p' constitutes with the line p x the " rela¬ 
tivity doublet " In a letter received by the authors, 
Prof Sommerfeld points out that, in his opinion, the 
line P' ought to be considered as a spark line or as a 
line of unknown origin, since AX according to our 
data is equal to 4-3 X U * whilst according to Allison's 
AX for M 0 is equal to 0*56 X.U The value given by 
Allison may be vended with the aid of the data for 
the wave-lengths Lp 9 and Lp A which are emitted, 
when the transition of electrons takes place between 
the levels M s or M 4 and the level L a> while the 
transition of electrons from the same levels Af. and 
to the level K gives nse to the lines I<p x and Kp'. 
Accordingly we obtain for A vjR from the data for 
the L senes for M 0 the value 1*63, and from Allison’s 
data -1*27. 

The agreement is quite satisfactory. However, we 
cannot act similarly in our case, as the data for the 
L senes for manganese and the neighbouring elements 
are not known. Nevertheless, Sommerfeld y s point of 
view may be subjected to another test. In accord¬ 
ance with Wentzel’s theory the presence of the spark 

1 In discussing the anomalous rotatory dispersive power pf solution of 
tartaric acid m ioij, Dr K. K Walker and 1 suggested alternative 
formuke (A Sec, Free , 8ft, 388), We need to know if any change m real 
acidity take place as the acid changes. Perhaps, as crystal, It may be the 
dicarboAysadd and pass over in solution into the monocarboxy-ra^leic 
(phth&Uc) form. Prof. Lowry puts chemical considerations aside. 
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lines in the part of the spectrum close to the line 
Kp x is due to the fact that the atoms of elements 
from copper downwards, possessing an uncompleted 
group M, readily pick up an additional electron and 
retain it on one of the M levels. Consequently the 
levels in the corresponding atoms ought to be dis¬ 
placed, and therefore a displacement of the lines of 
the K senes must be expected 

What is the actual process by means of which the 
catching of an additional electron in the uncompleted 
group takes place ? This may be realised in different 
ways For example, the electron staking the anti- 
cathode may under favourable conditions penetrate 
inside the atom and be kept there in the group M f 
or one of the electrons ejected from the level K may 
also be stopped in the group M There are un¬ 
doubtedly otlier possible cases, when the electrons 
may be caught in the uncompleted group Therefore 
the existence of atonus of two different kinds seems 
to be probable the normal atoms and the atoms 
charged with an additional electron m the uncom¬ 
pleted M group, by means of various processes. 

It is obvious that the atoms m which the additional 
electron has been ejected from the K level possess 
the greatest probability of the emission of the line 
Kp' If tins process actually takes place, wo are 
justified in expecting to find in the absorption spectrum 
the absorption lines of the wave-lengths equal to Kp\ 
or close to it The effect of the absorption may be 
easily estimated. The relative intensities of the lines 
of the K senes are 100, 50, 35, 17*5, and 15 (Siegbahn ; 
Seljakow and Krasnikow) Hence, it may be stated 
that the probability of the transition of electrons from 
the M level to the K level will be roughly 8 per cent, 
of the probability of the ejection of electrons from 
the K level. Therefore an electron must be ejected 
from the K level to one of the M levels not less than 
8 times m ioo, m other cases being expelled outside 
the atom. From Glocker's formula it may be cal¬ 
culated that a line in the absorption band, after 
passing through a sheet of iron or manganese 0*02 mm. 
thick, will be weakened 1000 times more than any 
line out of the absorption band under the same 
conditions. Then one can expect that the lines Kp x 
and Kp f from manganese and iron, after passing 
through sheets of manganese and iron 0-02 mm. 
tluck, will suffer weakening to a markedly different 
degree, or at least that a new absorption line will 
ear close to the line Kp'. 

he experiment gives opposite results * namely, 
the ratio of the intensities of the lines Kp x and Kp’ 
in the absorption spectrum remains actually the same 
as in the emission spectrum. There is also no trace 
of any absorption line m the region we axe interested 
in. Moreover, it was of some interest to know if the 
line Kp' would appear at the cntical voltage or not. ' 
For that purpose the constant voltage was supplied 
by a Siemens machine of 10,000 V. Thus the voltage 
did not exceed the critical value for manganese by 
more than 200-300 volts. Experiments have shown 
that, in the presence of the fine Kp v the line Kp' ~ 
was always present, and vice versa, m the absence of 
the first line the second was also absent. The /atio 
of the intensities remained unaltered and equal to that 
observed at high voltages. 

On the strength of these experiments combined we 
are led to conclude that the level from which thh 
transition of an electron gives rise to the line Kp\ 
may be considered as a normal, and hence the com¬ 
bination of the lines Kp* and Kp’ is a " relativity 
doublet." Rfty, Ray and Siegbahn (Phil. Mag. t, 
1924, and Phys . Ber. t 1925) have shown that the law 
AX » const, does not hold for the " relativity doublets" 
m the region of elements, where, according to Bohr, 
the reconstruction of the inner electronic groups takes 
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place. In these regions A\ shows a sharp maximum. 
A similar phenomenon, in an even more striking form, 
may be expected in the case of A\ of the doublet 
Kp v as exactly the same group, which is in a state of 
reconstruction, gives rise to the lines of the doublet. 

N. Seljakow. 

A. Krasnikow. 

Physical-Technical Institute of X-rays, 

Sosnowka 2, Leningrad, U.S S R„ 

* January 18 


The Fluorescence of Mercury Vapour. 

In the course of the study on the band absorption 
and fluorescence of mercury vapour I have obtained 
some results, which partly complete but partly con¬ 
tradict former experiments. In the present experi¬ 
ments special care has been taken to maintain the 
mercury vapour at precisely definite conditions 

Wood {Proc Roy. Soc , 99, 362, 1921) and Wood and 
van der Lmgen (Astrophys Journ 54, 149, 1921) have 
found that the fluorescence of mercury vapour cannot 
be excited m quiescent vapour, but only in vapour 
which is being distilled from the liquid metal at a 
temperature of 150° C. or more These authors have 
arrived at this conclusion as the result of expemnents 
made with several exhausted quartz vessels containing 
mercury These vessels were heated and illuminated 
by an aluminium spark The fluorescence occurred 
only m the case when the distillation or a stronger 
evaporation took place, namely, when a part of the 
vessel was cooled by an air blast or when the tempera 
ture of the entire vessel was rising If the temperature 
remained constant for a short time or fell, the effect 
disappeared altogether 

My first experiments upon this subject were made 
with a quartz Dewar-flask specially designed for 
absorption measurements. The flask, carefully cleaned 
and dried by heating, contained between its walls a 
certain amount of pure liquid merctiry It was 
connected with a constantly working mercury-vapour 
pump The vessel was heated m an electric oven and 
the fluorescence excited by a mercury arc lamp or 
by condensed sparks with electrodes of aluminium, 
cadmium and zinc When the temperature of the 
entire vessel was kept constant at about 155 0 C or 
higher, green fluorescence limited to the beam of the 
exciting light was definitely observable With in¬ 
creasing temperature the fluorescence became stronger. 
When the temperature fell, the fluorescence got gradu¬ 
ally fainter and disappeared only at about 155° C, 
which is not in agreement with Wood's experiments 
referred to above; Moreover, by a local cooling of the 
wall of the vessel by means of an air blast or water, 
the intensity of fluorescence diminished frith diminish¬ 
ing vapour density, instead of rising as reported by 
Wood. 

These experiments were, however, not considered 
convincing, since in the vessel connected with the 
pumps a distillation, weak as it might be, could 
possibly take place. In order to avbid this difficulty, 
some experiments with sealed vessels were performed. 
Two quartz: tubes provided with quartz plates at 
the ends were used successively. Each tub© con¬ 
taining a few drops of mercury was heated in an 
electric furnace closed by quartz windows ; the tem¬ 
perature was measured at three different places by 
means of thermopiles fastened to the walls of the 
tube. The fluorescence radiation excited by an 
aluminium spark was observed visually and* photo¬ 
graphically. The fluorescence spectrum was taken 
with a quartz as well as a glass spectrograph The 
result^ obtained in these experiments fully confirm 
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previous ones The intensity of fluorescence remains 
unchanged if the entire tube is kept at constant 
temperature, i,e, when distillation and stronger 
evaporation—as by rising temperature—^-are avoided. 
No increase of the fluorescent radiation results from 
local cooling of the vessel 

The total intensity of the visible fluorescence m 
saturated mercury vapour as well as that of different 
bands and lines in the visible and ultra-violet part of 
the spectrum seems to be, for a given exciting light, 
a function of the temperature only. 

In the spectrum of the fluorescence light of mercury 
vapour excited by an aluminium spark, besides the 
bands and lines observed by Wood and van der 
Lmgen (loc at ), the line 4358 A U. was found This 
line is well seen on the continuous ground of the visible 
band Tt appears at about 200° C. as a very faint line, 
gets stronger with rising temperature, and reaches 
the maximum at 230° C.-270 0 C., slowly declining at 
still higher temperatures , at 345 0 C it is scarcely 
seen In connexion with the line 4358 A. U (2/> a -2s) 
the behaviour of the line 2537 A.U (i 5-2/> 2 ) in the 
mercury fluorescence spectrum excited by an 
aluminium spark may be worth mentioning The 
latter appears at about 130° C , its intensity grows 
with the temperature, reaches a maximum value at 
about 230° C and then rapidly decreases and vanishes 
at about 260° C 

Power ( Phvs . Rev , 26, 761, 1925) and Kapuscinski 
(Nature, 116, 863, 1925) have observed in the 
fluorescence spectrum of cadmium vapour excited by 
some sparks, different from those of cadmium, the 
lme 2p r zs analogous to the mercury line 4358 A.U 
They have observed also two other lines 2p x -2s and 
2p 9 ~2s No trace of the corresponding mercury lines 
5461 A U (2/>j-2s) and 4047 A IJ {2p z ~2s) could be 
found in these experiments 

A detailed account of these experiments will be 
published elsewhere. 

Henryk Niewodniczanski 
Physical Laboratory, 

Stefan Batory University, 

Wilno, Poland, 

March 10 


Alternating Intensities in Band Lines. 

Bands in the spectra of neutral and ionised nitrogen 
show unexplained alternating intensities, and the 
bands of helium are best interpreted if one assumes 
that only half the lines are observed, the alternate 
lines being not merely weak but missing altogether 
(Mecke, Zeits f Phys . 26, 227, 1925 ; 709 . 1925? 

A similar effect seems to be present m oxygen, although 
the interpretation is less certain All these molecules 
are symmetrical, composed of two like atoms. I wish 
to suggest that the alternations may be connected 
with the well-known difficulty of assigning the proper 
period in quantising the rotation of a symmetrical 
system (Ehrenfest and Tolman, Phys. Rev . 24, 287, 
1924). 

If a dumbbell rotates about the perpendicular 
bisector of its axis, it returns after half a revolution 
to a state which cannot be told from the initial state ; 
the place of each end of the dumbbell is taken by the 
other end. If we wished to quantise the rotation, 
we might think that the right period for integrating 
pdq was this half rotation. Then, using p the 
angular momentum, and 0, the azimuth, we should 
r* 

have / Qp+df^nh, p^nhjir. That is, the angular 

momentum of Successive allowed states would differ 
by A/», twice the normal amount of hi 2**, and we 
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might say that every other level was missing. It 
seems physically most likely that there would be 
some continuous kind of transition from this case to 
the case of a non-symmetncal rotator, where all the 
states are present, and the only possible way would 
be to have the missing levels gradually appear with 
increasing dissymmetry of the rotator, first with 
very small a priori probability, and finally assuming 
their normal a prion probability in a sufficiently 
assymmetncal rotator. The extreme case of sym¬ 
metry might actually occur in the helium molecule, 
the intermediate state in the nitrogen. 

Such an explanation demands that anomalous 
intensities should depend on the properties of the 
states, not of the transitions On examination of the 
data one finds that in every case the lines starting or 
ending at a given rotational state are either all strong 
or all weak , there are never some strong and some 
weak lines from a single state This holds both for 
the lines belonging to the various branches of a single 
band originating from a given state, and for lines of 
different bands which have the state in common. On 
the basis of this it is plausible that the effect should 
come from anomalous a priori probabilities of the 
alternate levels 

If the alternating intensities come from symmetrical 
rotations, some polyatomic molecules containing two 
or more like atoms might show them For example, 
H a O has the shape of an isosceles triangle, with the 
O at the apex If this rotated about the axis passing 
through the O and bisecting the base perpendicularly, 
we should have a condition similar to what has been 
described, so that one rotational degree of freedom 
should show the effect, not the others. In NH a , 
which forms a tetrahedron with the N at an apex 
and the three hydrogens in an equilateral triangle, a 
similar rotation would disclose a three-fold symmetry, 
which might lead to bands with every third line strong 
Methane, CH 4( which is presumably a regular tetra¬ 
hedron of H atoms with the C in the middle, would 
have a mode of rotation in which it had a two-fold 
symmetry, and this may explain why m the spectrum 
of methane two kinds of bands are observed, one with 
lines spaced about twice as far apart as in the other 

It is a pleasure to acknowledge my mdebtedness to 
Dr. R S. Mulhken and Prof. E C Kemble for very 
valuable advice and suggestions. 

J C. Slater, 

Jefferson Physical Laboratory, 

Harvard University 


The Real Meaning of the New Conception of Time. 

The fascinating presidential address of Dr. Jeans 
to the Royal Astronomical Society, published in 
Nature for February 27, with its poetical allusions to 
children chasing a rainbow over the hills, and to what 
seems the successive extinction of the shires as one 
gazes at the country from the windows of an express, 
must have helped many of us to make fast our hold 
upon the principles of the general theory of relativity. 
Yet it is doubtful whether the full implications for the 
doctrine are generally realised—of such a statement, 
for example, as " The year 1927 has the same sort of 
existence as the county of Cornwall/* The legitimate 
inference suTely amounts to nothing less momentous 
than this: that everything that has ever existed or 
happened, or that ever will exist or happen, in the uni¬ 
verse, is immanent m physical space-time or * ether *; 
and that what to us participators in the drama being 
enacted on the space-time stage appears to be the 
special differentiation of the present—of now —from 
the past and the future, is merely an illusion due to 
our experiencing changes m a certain dimension of 
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the four-dimensional continuum, which imparts the 
impression of travelling along that dimension and 
hence the idea of flowing time. 

Let us now imagine ourselves, not as pieces in the 
drama, as actors on the space-time stage from which 
we can only obtain a limited view of the picture, but 
as looking on to the stage from an external point of 
vantage. By the very terms, apparently, of the doctrine 
of relativity, we should be witnessing the whole evolu¬ 
tionary drama of the physical universe coexisting from 
* beginning ' to ' end,' beholding our ancestors of a 
thousand years ago with the earth as it then was in 
the same picture with our actual selves in 1926 and 
with our descendants of a thousand years hence with 
the earth as it will then be. The year 1926 would be 
differentiated in this synoptic view merely in this : 
that we should recognise from our non-spatial, non¬ 
temporal, point of vantage that what in the physical 
space-time landscape we are calling the present time— 
our present life—so far from constituting the fullness 
of life is but an eclipsed view of it 

I submit that, unless words have broken down under 
the strain to which expositions of relativity have sub¬ 
jected them and have lost their force and vitality, 
all this is a necessary deduction, signifying to the 
universe a realism of the grandest kind Moreover, 
if space-time ether is thus the scroll, so to speak, upon 
which everything is recorded, including our own deeds 
and misdeeds, do we not find a purely natural inter¬ 
pretation of certain widely held tenets m religion ? The 
point is, that if the geometry and the mechanics of the 
world are one, then every physical event must fit into 
the scheme, including our own physical lives and 
actions The question of the nature of our higher 
mental or spiritual faculties, operating through matter, 
is not involved in these implications, but is obviously 
raised more insistently than ever. 

L C. W. Bonactna 

March 23, 

A Planarian Species new to Britain. 

Specimens of Planana alhissima , Vejd., a Tnclad 
Turbellanan not hitherto known to occur m Britain, 
have been collected in the environs of Aberystwyth, 
Wales. My preliminary identification was confirmed 
by the kindness of Mr. E. Percival, of the University, 
Leeds The species was found by Vejdovsky m spring- 
brooks in Bohemia, and Stemmann refers to it as 
' rare *; thus the occurrence in the mid-Cardiganshire 
area is of especial interest In this area it is very 
general in distribution , I have found it in rivers and 
brooks of all types, and at altitudes ranging from 
practically sea-level to 1250 feet above. Many of the 
specimens are sexually mature, and asexual repro¬ 
duction by transverse fission appears to be common. 

Kathleen E. Carpenter. 

Department of Zoology, 

University College of Wales, 

Aberystwyth, March 20. 


Dr. Carpenter has kindly allowed us to examine 
specimens which were undoubtedly mature Planaria 
alhissima , Vejd* On comparing these with drawings 
of immature specimens taken near Leeds in May end 
October 1922 and March 1925, and Pateiy Bridge, 
we feel convinced that the specimens from Yorkshire 
belong to this species. So far we have failed to find 
examples in which the sexual organs are developed. 

H. Whitehead, 

R. Percival, 

The University, 

Leeds. 
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The Rugby Wireless Station. 

By Dr. W. H. Eccles, F.R.S 


T HE Government wireless station at Rugby, now 
almost completed, is the only one of its class in 
the British Empire, and is the most powerful wireless 
station in the world. It was designed by the Wireless 
Telegraphy Commission and erected by the Wireless 
Section of the Engineering Department of the Post 
Office. During design and erection many new problems 
arose, partly because thermionic valves had not been 
used on so large a scale before, and partly because 
extreme efficiency was imperative in order to meet the 
Government’s demand that the statton should com¬ 
municate with every part of the Empire. Many 
features of the station are novel and of wide interest. 

The station occupies a site one and a half miles long 
and nearly a mile wide, containing about 900 acres, at 
340 feet above sea-level It has twelve masts, each 
820 feet high, spread round the edges of the site a 
quarter of a mile apart. In the middle of the site aie 
the buildings The machinery hall is 185 feet long x 47 
feet wide x 32 feet high ,and contains electrical machinery 
of total power 800 kilowatts, fed from the public supply. 
A parallel hall measuring 103 feet x 40 feet x 68 feet 
contains the thermionic tnode valves on the ground- 
level, the condensers on the next level, and the induct¬ 
ances on a still higher level. There are a number of 
smaller rooms for auxiliary machinery, together with 
offices, workshops, and testing rooms 
As a rule the steel lattice masts at big wireless stations 
are earth-connected at their bases and, in consequence, 
the oscillatory current in and out of the antenna induces 
oscillatory current up and down the masts. This 
induced current diminishes the radiation ' To amelior¬ 
ate this defect, insulated masts have been proposed. In 
fact, insulated masts have been erected in two or three 
cases, but after bemg tried have ultimately been con¬ 
nected to earth. The Commissioners thought these 
failures with insulated masts were due partly to the 
large electrical capacity between the foot of the mast 
and the foundation, and partly to bad insulation They 
therefore arranged to erect masts on platforms 16 feet 
above the ground, and made a search for good insulators 
of small dielectric loss at high frequency. This work 
was started at Finsbury Technical College by aid of a 
grant from the Research Department, was continued 
with more powerful plant at the Admiralty Signal 
School, Portsmouth, and was concluded at the Post 
Office arc station at Northholt. As a result, the 
Commission selected Norwegian granite for the bulky 
portion of the insulating foot, and porcelain ‘ cheeses ’ 
for the part requiring the greatest electrical strength. 
As a mast weighs 180 tons, and as the downward com¬ 
ponent of stress from the stays amounts to more than 
100 tons in a gale, these insulators were put through 
crushing tests as well as high-frequency insulation tests 
before being accepted for use. The insulation is 
designed for a quarter of a million volts; the measured 
voltage during the test of the station has reached 
185,000 volts without causing trouble. 

The antenna is of novel construction. The tradi¬ 
tional * flat top aerial * consists of a large number of 
parallel ^wires running across horizontal triatics which 
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are slung between pairs of symmetrically placed masts ; 
the antenna at Rugby consists merely of one conductor 
running round nearly the whole circumference of the 
site by passing from one mast top to the next. The 
underlying idea is that the electrical capacity to earth 
of a conductor round the edge of a horizontal elevated 
area is little less than that of the whole area—that is to 
say, the interior area adds little to the capacity A 
study of the formation of the radiant field enables one 
to extend the idea to the emission of energy from ah 
antenna. The results achieved by the Rugby station 
in recent months justify this departure from established 
practice Actually, the conductor running round the 
edge of the site is a composite one consisting of eight 
phosphor bronze wires arranged as the generators of a 
cylinder 12 feet in diameter, of which the axis is a steel 
rope. The wires arc supported by the rope on spiders 
resembling bicycle wheels 12 feet m diameter, which are 
threaded at equal intervals upon the rope This 
skeleton cylinder has an electrical capacity about 
equal to that of a solid continuous cylinder 7 feet in 
diameter. It is supported from the masts by halyards 
each worked by an electric winch near the bottom of 
the mast The winches each possess a slipping device 
set at 10 tons, so that when in a gale or snowstorm the 
tension in a halyard reaches this figure, the halyard is 
automatically paid out until the tension is lessened. 
Rehoisting is done after the storm. Although there is 
about three miles of this composite conductor hanging 
in flat festoons each a quarter mile long at a height of 
800 feet between the consecutive masts, the slipping 
device has saved the aerial from breakdown several 
times during the heavy weather of the past winter. 

The method of supplying the antenna with oscillatory 
current is new and has been developed entirely within 
the Wireless Research Section of the Post Office The 
source of the oscillations is a tuning-fork of frequency 
2000 pei second, sustained in vibration by a small 
tnode valve such as is used in broadcast receiving 
apparatus The sustaining current is distorted by 
applying a constant negative potential to the grid, and 
is magnified by passing through two small tnodes in 
cascade with about 150 volts on the anodes. The 
eight-fold harmonic, that is to say, the oscillation of 
frequency 16,000 per second, is selected by resonance 
in a circuit of that natural frequency The oscillatory 
current, still very feeble, is now passed through a three- 
step amplifier using T30 tnodes with 1000 volts on the 
anodes ; and the strengthened oscillations then pass to 
a 600-watt glass triode with 10,000 volts on the anode. 
The oscillations now go to the grids of three water- 
cooled metal-glass triodes, from the anodes of which 
30 kilowatts of high-frequency power can be drawn. 
This power is applied to the grids of fifty-four similar 
water-cooled tnodes, also working in parallel, which 
deliver about 540 kilowatts to the main high-frequency 
circuit. The anodes of these triodes are supplied with 
direct current at 10,000 volts by means of motor 
generators delivering 1000 to 1500 "kilowatts at a 
voltftge variable from 10,000 to 18,000 at will. The 
thermionic current may exceed 100 amperes. 
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It will be seen that the magnification of the original 
harmonic in the tuning-fork circuit is enormous; in 
fact, if we assume that the harmonic is only a few 
microwatts to start with, the magnification is of the 
order of magnitude io 11 (one hundred thousand million 
times). Obviously the screening of each circuit from 
the more powerful one succeeding it in the chain is of 
the utmost importance and must be carried out 
thoroughly 

At Rugby the fork has a frequency of 2000 per second 
and can be slightly adjusted by the inertia effects of 
small set screws in the prongs. When the temperature 
in the fork box alters by i° C the frequency of the final 
oscillations changes from 16,000 to 16,001-5, an amount 
imperceptible in the ordinary receiving apparatus of 
wireless telegraphy. The advantages of constant fre¬ 
quency are many ; but the principal one is that 
exceedingly selective receiving apparatus can be 
employed, and all the refinements of accurate note 
tuning can be utilised, in order to prevent interference 
by other wireless stations working on nearly the same 
wave-length 

The design of the high-frequency circuits has pre¬ 
sented many problems These circuits comprise an 
inductance coil and condensers forming a closed circuit, 
which is connected on one hand to the anodes of the 
bank of fifty-four triodes, and on the other hand excites 
the antenna by means of mutual inductance 

The condensers must withstand a quarter million 
volts, must pass a thousand amperes at high frequency, 
and must not cause appreciable loss of energy Con¬ 
densers using thoroughly dry and clean oil would 
probably be best, as oil has a power factor less than 
one-twentieth of one per cent., but, in order to save 
space, mica condensers were adopted, and these have a 
power factor less than a quarter of one per cent. They 
weigh more than ten tons. They are carried on a 
partial flooring about 20 feet above the ground floor 
on which the triodes stand 

The high-frequency coils in the dosed circuit and in 
the antenna are made of stranded cable containing 
6561 separately insulated copper wires of 36 gauge made 
up by twisting m threes. The coils are of various sizes ; 
the antenna tuning coil, for example, consists of five 
flat spirals of eight turns each, the outer turn of each 
spiral being 15 feet 6 inches in diameter. The total 
weight of the coils is about 6 tons. They are carried 


on great beams of fir 20 feet above the level of the 
condensers, and are flanked by flying galleries along 
which men can pass for inspecting and adjusting the 
coils. This isolated position is chosen for the coils 
because the inductive effects of the large high-frequency 
currents they carry might lead to great energy losses 
and even to destructive rises of temperature, if any 
metallic masses were near. The roof trusses, the 
beams, the supporting framework of the coils, are all 
of selected wood. The most suitable wood for this 
purpose, that is to say, the wood with the smallest 
dielectric loss at high frequencies, is American white 
WO od—a discovery made after long and close investiga¬ 
tion m the Post Office laboratories. 

The features above described are only a small 
selection of the numerous novel details with which the 
station abounds. But the space available permits 
of no further descriptions. There is just room for a 
few remarks upon the performance of the station as 
judged by observers who happened to be listening in at 
great distances during the tests of the past few months 
For example, Newfoundland reported “ signals thunder¬ 
ing in ” ; New York said “ signals readable through 
heavy atmospheric and jamming ” and “ copyable at 
75 words per minute ” ; Cape Town reported “ note 
good and steady ”, in the Red Sea “ Rugby effectively 
drowns all interference ” ; Java reported “ key action 
excellent, frequency very constant ” ; Dutch East 
Indies said “ Rugby splendidly received, far more 
distinct than any other European station ” The 
Commander-in-Chief of the China station stated “ all 
ships report note good, clear and steady.” Among 
other Australian stations, Sydney reported “ Rugby 
was only European station readable through atmo¬ 
spherics.” These results, it should be noted, have been 
obtained with less than the full power available For 
up to this date only eight of the twelve masts have been 
utilised on these telegraphic tests, owing to the other 
four masts being temporarily set $side for the trans- 
Atlantic telephony trials. The eight mast aerial will 
take only about 600 amperes without exceeding a 
voltage of 200,000, and at this rate only about two- 
thirds of the possible high-frequency power is being 
drawn from the triodes. But the complete equipment 
will doubtless be required to ensure communication 
at all hours of the twenty-four and under severe 
conditions. 


The Stratigraphical Value of Micro-organisms in Petroleum Exploration. 

By Henry B. Milner. 


D URING the last decade of rapid development 
of technique of petroleum geology, problems 
of sub-surface stratigraphical correlation have forced 
themselves to the front, and have engaged the closest 
attention of geologists operating principally m late 
Cretaceous and Tertiary oil-fields all over the world. 
Formerly, and to some extent now, drillers' recognition 
and classification of rock-chips collected either from 
bailer or sample box served as a crude guide to 
underground conditions, though the limited vocabulary 
and superficial petrological knowledge of the average 
driller led to some quaint determinations and technic¬ 
ally to still more fanciful structural interpretations. 
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1 Gumbo ’ and * shell/ for example, cover a multitude 
of geological shortcomings, while clay, shale, silt, and 
sand vary in diagnosis largely according to their degree 
of wetness when they arrive at the surface ; anything 
productive of white powder to the bit is termed * chalk/ 
and so on. Such casual nomenclature and equally 
casual sampling has been part of the long-established 
code of the oil-well driller, and sufficed until the advent 
of a more exacting petroleum geology sonified the 
impending and much-to-be-desired change. 

The closer study of productive rocks and sub¬ 
surface structures concerned with the preservation of 
petroleum pools has gradually led to the adoption of 
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refined methods of differentiating and correlating strata, 
and of actual zoning within given formations deep down 
in the earth’s crust; to this end the geologist has been 
thrown back on his first principles for the requisite 
desiderata and the aid both of palaeontological and 
petrological data invoked. The frequent divorce 
between surface and sub-surface structures has to a 
large extent influenced this trend of field-technique, so 
that to-day no geologist worthy of the name would 
dream of interpreting his key-structures on the basis 
of mere lithological comparison and description, and 
certainly not in terms of drillers’ evidence. 

There are four pnncipal methods now employed for 
studying sub-surface deposits from samples; three are 
direct, namely, micro - palaeontological, microscopical 
(the examination of rock-cuttings under the micro¬ 
scope), and petrographical (correlation by means of 
* heavy * mineral residues extracted from the sedi¬ 
ments) ; the indirect method is that based on com¬ 
parison of chemical analyses of subterranean (often 
connate) waters peculiar to certain porous formations. 
Of these methods, micro-palaeontological investigations 
theoretically take precedence, though in practice this 
is not always substantiated if the necessary organisms 
are rare or wanting ; the other methods, while capable 
of considerable precision and accuracy in competent 
hands, can only be regarded as local and confirmatory, 
though they are none the less valuable on that account. 
We dismiss them here, however, in favour of the much- 
debated problem of the value of micro-organisms as 
indexes not only of formations, but also of the more 
restricted developments such as oil-sands. 

For obvious reasons, the macro-organic content of 
oil-well samples is seldom preserved, however prolific 
the rocks may actually be in molluscan or brachiopodan 
faunas, etc., though the recent introduction of the core- 
barrel, and particularly the use of the diamond drill, 
tend to heighten the possibility of whole shells reaching 
the surface. For the most part, however, samples from 
wells are obtained in a comminuted state, so that what¬ 
ever fragile remains may be originally enclosed in the 
rocks drilled through, these soon succumb to the drastic 
action of the cutting bit Therefore only the initially 
minute organic bodies stand a chance of escaping 
disintegration, and consequently their presence in any 
sample is of paramount stratigraphical importance. 
The micro-organisms which have received most atten¬ 
tion m the course of exploratory work for petroleum 
are the Foraminifera, Bryozoa, Ostracoda, Radiolaria, 
Diatomacea, in that order of interest and importance; 
sponge spicules and echinoderm spines have occasionally 
proved useful ( indicators.* 

It will be at once apparent that, quite apart from a 
special aptitude for palaeontological investigation, the 
study of these micro-organisms constitutes the work 
of the specialist; accuracy in diagnosis, dependent on 
an intimate knowledge of the organisms as regards 
their morphology and variations, precision in assigning 
species or groups of species to particular stratigraphical 
horizons, and vision in detecting the subtler steps in 
the evolutionary chains involved : all these, among 
others, are the qualifications for this type of research. 
Specialisation is to-day the essence of progressive 
palaeontologyj the tendency to resort to ‘species 
splitting f is a concrete result of this intensive study, 
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of which there exists no finer example than con“ 
temporary work on Ammonoidea, an example fast 
being emulated by those engaged with micro-organisms, 
especially the Foraminifera If, in view of much 
recent criticism, such technical procedure stands in 
need of independent defence, the work of certain expert 
palaeontologists engaged on micro - palaeontological 
research for a purely commercial end, coupled with the 
measure of success already realised, surely provides 
some vindication. 

The organised investigation of foraminifera! as¬ 
semblages as a basis of zonal stratigraphy, particu¬ 
larly as applied to sub-surface exploration for oil, has 
derived considerable impetus, if it has not actually 
evolved, from the intensive work of American palae¬ 
ontologists, more especially those in the employ of oil 
companies operating m the Gulf Coast region of North 
America Considering the comparatively short time 
taken in developing necessary technique and accumulat¬ 
ing the data to work on, the results already achieved 
are as surprising as they are significant. It is not as 
though the Foraminifera claimed at the outset of this 
intensive work a long-established reference library : on 
the contrary, the literature was scanty compared with 
that of many other fossil faunas, though the study had 
at least the example of Chapman and the inspiration 
of Cushman to guide it In this connexion Dr Dumble 
has written of these paleontologists that they “ had 
very little knowledge to start with and had to build 
up their own methods ”... while another expert, 
Miss H T Kniker, now states, “ Examination of 
thousands of well samples has shown which species 
have limited vertical ranges and therefore which forams 
can be relied on to make correct stratigraphic correla¬ 
tions. We have learned to do this even on single 
species, and all of our correlations are made in the main 
on undescribed forms ” 

On the other hand, Dr T. W, Vaughan says that it 
“ appears very doubtful if there is a zonal distinction ** 
of value among the Foraminifera for the discrimina¬ 
tion of geological honzons. Further, he says, “ In any 
event, 25 per cent, is about the maximum percentage 
of the smaller Foraminifera to which any stratigraphic 
significance may be attached, and it is more probable 
that the significant percentage is between 3 and 12 . . , 
88 to 97 per cent, of the fauna . . . does not possess 
zonal value. . . . From available evidence, similar 
faunas of small Foraminifera are indicative rather of 
similarity in ecologic conditions than of identity in 
age ” This has, on the whole, been the attitude of 
European oil geologists and certain palaeontologists, 
who have not hesitated to criticise Cushman for his 
<f tendency to split species to a much greater degree 
than has been done by others,” to which ‘ splitting * 
he attributes a large part of his success in stratigraphic 
correlations on the basis of Foraminifera. 

Such scepticism as exists regarding the correlative 
value of Foraminifera finds root in the general impres¬ 
sion of the wide space and time distribution of these 
organisms, and is legitimately maintained so long as 
we view them from the point of view of world-distribu¬ 
tion and their general literature. Until recently, in 
the absence of local terms of reference such as Shose 
emanating from the Texas laboratories, a Cretaceous 
or Tertiary species of Foraminifer, if still living'to-day 
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in the sea, has naturally been regarded as worthless 
from the zonal or even correlative aspect, and thus 
has Schuchert sought to explain the critical attitude 
of Vaughan and others The whole point of the 
detailed work, however, is its intensiveness, as is the 
case with petrographic research under similar condi¬ 
tions, and the fact that local assemblages, rather than 
precise species, constitute the basis of study; zoning 
is effected by recognition of slight variations in morpho¬ 
logy, ornament, etc., by creating new species or new 
varieties much as in the case of the ammonites 
previously cited The question of percentage of living 
Forammitcra in any faunule, a point on which Vaughan 
has laid some stress, is entirely subordinated by the 
specialists to the question of the actual species present 
and their manner of combination in any particular 
faunule. Accoiding to Cushman, “ the time value of 
forams is entirely dependent on this splitting 
(of species), for putting together species which are of 
short range into one long one would entirely defeat 
the purpose of close correlation.” 

Mesozoic and Camozoic Bryo/oa have long been 
recognised as important indexes of horizon, though in 
the Gulf Coast oil-field region they are of far less frequent 
occurrence than the Foranunifera. Schuchert has no 
doubt whatever regarding their true value for sub¬ 
surface correlation, and advocates strongly their use 
on the basis of Canu and Hassler’s classical work. 
According to Bassler, of the two orders of Bryozoa, 
namely, Cyclostomata and Cheilostomata, the former 
has potentially little value in sub-surface work, from 
the fact that precise diagnosis rests on the preserva¬ 
tion of the ovieell, almost an impossibility with oil- 
well samples. The Cheilostomata, however, can be 
determined from minute fragments and all character¬ 
istics can be ascertained, even though only a few 
individuals or zooecia are preserved. They tend to 
indicate limited time-zones over wide areas, and various 
structures shown on the zooecium are significant of 
depth of water, temperature, nature of ocean bottom 
and character of marine habitat Add to this that 
the calcareous structures are generally highly ornate 


and variable in that ornament, and the possibility of 
treatmg them on the same intensive lines as the Fora- 
minifera is apparent. Canu and Bassler describe 
742 forms of North American Early Tertiary Bryo¬ 
zoa in their work, many of which are beautifully 
illustrated. 

Ostracods, as we now realise from the Wealden 
formations of Great Britain, are potentially valuable as 
time-indicators, though here again much intensive work 
has yet to be done before they are fully appreciated. 
Analysis of well-cuttings from the Gulf Coast region 
reveals their presence and significance, and Schuchert 
lias directed attention to the highly ornate forms of the 
valves of these minute Crustacea, but the Texan species 
have yet to be worked out. Ulrich and Bassler have 
demonstrated their potentiality as guide-fossils to 
limited portions of certain American paleozoic forma¬ 
tions, which research at least forms an adequate basis 
of iuture investigation 

In so far as Radiolaria, Diatomacea, sponge spicules 
and echinid spines are concerned in sub-surface work, 
at the present time wc must regard them in much the 
same light as petrographers regard sporadically occur¬ 
ring mineral species in oil-well samples: ot local and 
possibly direct differential or confirmatory value As 
Schuchert says, 14 each worker must learn what local 
dependence can be placed upon these isolated occur¬ 
rences.” 

Thus it is clear that while a degree of scepticism 
regarding the use of micro-organisms in stratigraphical 
correlation may still be maintained on certain technical 
grounds, the results so far achieved by the American 
school are worthy of general attention. It is yet one 
further example of how much the pure science may 
owe to one phase of its economic application. Readers 
are referred to the volumes of the American Association 
of Petroleum Geologists for 1924 and 1925 for several 
important papers in connexion with the above, and 
particularly to Schuchert’s excellent summary of the 
subject in volume 8, 1924, pp. 539-553 ; these volumes 
arc available for reference in the Science Library at 
South Kensington. 


Sterility and 

T has been known for a long time that the sexual 
activity and characteristics of the individual 
depend on the presence of the sexual glands in an 
actively functioning condition. Their removal or 
atrophy as m old age leads to loss of sexual vigour 
together with changes m the secondary sex characters 
which may result in the development of a neutral 
individual, or even in the assumption of certain of the 
characteristics of the opposite sex, according to the 
species studied. 

Various methods have been used for supplement¬ 
ing a deficiency m the individuars own secretions, 
such as grafting glands from another member of 
the same or an allied species, the injection of ex¬ 
tracts of the glands, and in males, the ligature of the 
duct which conveys the sperm from the testes to the 
urethra: the latter operation (vasoligation) has been 
performed on the assumptions that the secretions on 
which the secondary sex characters depend arise from 
the interstitial cells of the sex glands, and that ligature 
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Rejuvenation. 

of the duct, by causing atrophy of the sperm-producing 
cells, will allow the interstitial cells to hypertrophy, 
owing to the increased space and nutriment provided. 
The return of the secondary sexual characteristics does 
not imply a return of fertility, since, for the latter, the 
sex glands themselves must be actively functioning in 
situ : that is, atrophied or diseased glands must 
be reactivated. Grafting alone, therefore, will not 
restore fertility, except, perhaps, in the case of the 
female, unless the animal’s own sex glands are also 
reactivated or rejuvenated by means of the secretions 
from the graft. 

Sterility in the female can be caused not only by 
atrophy (or removal) of the ovaries, but also by 
persistence of the corpora lutea. During pregnancy 
these bodies persist and prevent ovulation, and occa¬ 
sionally this occurs apart from pregnancy as a patho¬ 
logical phenomenon and produces sterility, fertility 
being restored by their removal It is of interest, in 
connexion with recent wotk on the isolation of m 
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ovarian hormone, that W. P. Kennedy (Qmrt, Journ . 
Physiol,, 1925, vol. 15, p, 103) has found that cold 
sahne extracts of fresh frozen or dried corpora lutea, 
intravenously injected, prevent' ovulation in rabbits: 
the effect persists for several months after a number 
of injections. Continued injections cause degenerative 
changes, not only in the ovaries, where the number of 
Graafian follicles is reduced, these changes being 
probably specific, in part at any rate, but also in the 
liver and adrenal glands, where the effect may be due 
to the injection of toxic foreign proteins, or alternatively 
to changes in the carbohydrate metabolism produced 
by the degeneration of the ovaries Since extracts of 
ovarian tissue arc being used for the production of the 
Opposite effect, namely, the return of fertility and the 
secondary sexual characteristics, it is obvious that care 
should be taken to use only glands in which there are 
no corpora lutea, or from which these bodies have been 
removed, for the preparation of such extracts. 

The main interest of some recent work by Steinach 
and his collaborators on the ovarian hormone appears 
to lie in the true reactivation or rejuvenation of the 
ovaries of senile animals (E. Steinach, H. Heintem, 
and 15 P. Wiesner, Akad. d. Wissensch, Wien, 1925, 
No. 19, p 189). These investigators have injected 
extracts of ovary and placenta into animals castrated 
both before and after puberty, and into senile specimens, 
using the vaginal smear method to follow the return or 
not of the cestrual cycle. Extracts from either source 
favour the development of the secondary sexual char¬ 
acteristics, but only those from the ovary arouse the 
sexual cycle. In all cases the normal condition of the 
animal is restored. The effects observed are produced 
by only a few injections in young animals, and occur 
within a few days in both rats and guinea-pigs. The 
fertility of stock female rats ceases when they are about 
eighteen months old, and the sexual cycle vanishes a 
few months later. Injections now restore their vigour 
and produce a reappearance of the cestrual cycle, the 
latter continuing regularly after the injections have 


been discontinued: m other words, the ovanes are 
reactivated. The next step should be the applica¬ 
tion of a purified ovarian extract in human thera¬ 
peutics. 

Most of the work on rejuvenation has been performed 
on mammals Crew has turned his attention to birds. 
He has found (F. A. E. Crew, Proc. Roy, Soc Edtn 19(25, 
vol 45, p. 249) that unilateral vasoligation m senile 
cocks is not accompanied by any rejuvenating effect. 
The only change observed microscopically in the testes 
was "continuation of the degenerative processes seen to 
be occurring at the time of the operation in a preparation 
of a portion of the testis on the side of the ligature 
removed for histological study. No change was 
observed in their plumage. On the other hand, this 
author has been successful in obtaining rejuvenation 
in birds of both sexes by the administration of dried 
thyroid (ibtd p 252). The doses given corresponded 
to 0*2-0 8 mgm. iodine daily The first effect noted was 
moulting by all birds, and this was followed by an 
increased egg production by the females, the eggs being 
fertilised by the males ; none of the former, however, 
became broody The plumage of cock-feathered cocks 
became henny, but that of the hens and of hen- 
feathered cocks remained almost unchanged. The 
author considers that these results can be explained on 
the assumption that the sexual glands exert their 
influence on the plumage, not directly, but by means of 
an action upon the thyroid. Thus there are two classes 
of fowls : those whose thyroid responds to a certain low 
degree of stimulation from the testes with the production 
of cock-feathering, and to a higher degree of stimulation 
from the ovanes with the production of hen-feathering; 
and those whose thyroid responds to the greater degree 
to testicular stimulation, the cocks thus being hen- 
feathered. The difference between the thyroids of the 
two classes is a genetic one. The administration of 
thyroid can only produce a marked effect on those 
birds the thyroid gland of which is not normally fully 
stimulated, that is, cocks with cock-feathering 


Obituary. 


Prof, K. LhotXk. 

N January 27 there died in Prague, at the relatively 
early age of forty-nine years, Dr. Kamil Lhot&k, 
professor of pharmacology and pharmacognosy and 
director of the institute for the said sciences in the 
Charles* (Bohemian) University. Prof. Lhot&k pub¬ 
lished many scientific investigations in physiology, 
in which he had a sound training, in pharmacology 
and pharmacognosy, btjt the most prominent are his 
researches on the active substances of digitalis (digitalin, 
digitoxin). Lhot&k also published the first Bohemian 
treatise on pharmacognosy (1908); but especially note¬ 
worthy is his voluminous “ Pharmacology ” (1924), 
including also the theory and art of prescribing* 

As a teacher Prof. LhotAk turned his attention to 
the practical work of students in his laboratory, 
baaed on his experience in England. But one of his 
greatest merits, from the international point of view, 
is that he gave an impulse to the reprinting of the 
scientific papers of the Bohemian genius fan PurkynS 
(Pyrkinje), who founded the first physiological research 
laboratory in Germany, so that his researches, scattered 
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in less accessible journals, could become accessible to the 
scientific world. They are published by the Bohemian 
Society of Medicine, together with two volumes of the 
very interesting correspondence of a many-sided 
scientist. Prof. Lhot&k was not only of a real, deep 
scientific nature, but also a great connoisseur of paint¬ 
ing, music, and the world’s literature He was a 
member of the Bohemian Royal Society of Science, 
the Bohemian Academy of Science and Art, the 
Ministerial Institute for the Examination of Medicinal 
Matters, and of the State Hygienic Council, etc. 

Bohuslav Brauner. 


We regret to announce the following deaths: 

William J. Green, a pioneer in horticultural in 
vestigations and for many years horticulturahst at 
the Ohio Experiment Station, aged seventy-six years. 

A, Witz, formerly professor of physics in the Catholic 
University of Lille, corresponding member of the Paris 
Acadenw of Sciences, who was known for his work on 
thermodynamics and on internal combustion engines, 
on January 25, aged seventy-seven years. 
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The Prime Minister is one of the all too rare adminis¬ 
trators who fully appreciate the importance of the 
part played by science in modem life, and his sym¬ 
pathies in this connexion found expression m the 
address with which he opened the Optical Convention 
at South Kensington on April 12 In pointing out 
the vital r 61 e of optical science in the everyday life of 
peace no less than of war, he gave as a homely but 
arresting illustration the fact that even a glass of 
beer depends for its satisfactory manufacture on the 
use of at least three optical instruments—the micro¬ 
scope, the polanmeter, and the refractometer He 
added that in the last century British optical work 
was predominant m the world's industry, but during 
its closing years the industry was nearly overwhelmed 
by foreign competition, especially on the part of 
Germany In that country optical manufacturers 
at that time enjoyed three great advantages • (1) 

a stronger tendency amongst German than among 
British industrialists to invoke the aid of scientific 
research , (2) the demand for optical goods created 

by the existence of a large standing army , and {3) a 
protective tariff At the end of the War, which 
demonstrated the danger of allowing this key industry 
to atrophy, the Government of the day decided that 
its fate must no longer be left to chance, and intro¬ 
duced the two remedies of * safe-guarding ’ and a 
money grant allotted through the Department of 
Scientific and Industrial Research. Since the War, 
Several new difficulties have had to be faced by the 
optical industry—a general depression of trade, large 
surplus stocks of optical material, and the abnormal 
rates of exchange which made foreign competition 
acute In the Prime Minister’s view, the Exhibition 
indicated that in spite of these difficulties the quality 
of British optical manufactures has again been raised 
to the highest level of achievement 

Among the varied topics touched upon by the Astro¬ 
nomer Royal in his presidential address to the Optical 
Convention* delivered on Apnl 12, not the least 
interesting was the part which British optical de¬ 
signers and manufacturers have played in providing 
the instruments *mth. which outstanding discoveries 
have been made in the history of astronomy Thus 
the fact that cross-wires could be inserted in the 
Kepler telescope was first noted by Gascoigne, the 
possibility of making achromatic combinations of 
crown and flint glass was discovered by Chester Moore, 
and re-discovered and published by Dollond, and for a 
time the manufacture of these was an English mono¬ 
poly ; but m the earlier part of the nineteenth 
century the industry was crushed by an exorbitant 
tax on flint glass In due course this was removed, 
however, and in the second half of the century British 
opticians played their part in the provision of object¬ 
ives of increasing size A 40-inch refraptmg telescope 
is now being constructed m England for Russia* As 
regards reflecting telescopes, the art of grinding and 
polishing mirrors was due to Newton, and the para¬ 
bolic mirror to Hadley The great development of 
the reflecting telescope in the second half of the 
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eighteenth century was the work of Sir William 
Herschel The silvered mirror was a German inven¬ 
tion, but was first constructed on a large scale by Dr. 
Common and Sir Howard Grubb. Good work by 
British firms was also described in connexion with 
astronomical photography . for example, an English 
amateur, FrankJm Adams, with a lens made by H D. 
Taylor, has photographed the whole sky m 206 
exposures As regards instruments for stellar spectro- 
graphy, Lt is of interest to learn that the Echelon 
spectroscope is made only by a British firm 

The breakdown m the negotiations between Mr 
John I) Rockefeller and the Egyptian Government 
over the terms of the proposed gift by the former of a 
sum of ten million dollars for the construction and 
maintenance of a new archaeological museum and 
institute at Cairo does not come altogether as a sur¬ 
prise For some time past the Egyptian public and 
its representatives have tended to become increasingly 
assertive of their prerogatives in relation to foreigner^ 
engaged in archaeological research within their juris¬ 
diction The official action which interrupted the 
excavation of the tomb of Tut-ank-Amen, merely 
gave effect to a widespread and growing feeling among 
the Egyptians which was brought to a head by methods 
of securing publicity which many archaeologists and 
others felt to be ill-judged Undoubtedly among the 
extremists some would have wished to see Egyptian 
archaeology for the Egyptians as the ruling principle 

In the present case it has been stated that difficulty 
has ansen over the composition of the committee in 
whom control of the museum and institute is to be 
vested for a period of thirty years While Mr Rocke¬ 
feller has explained that this provision is to allow time 
for a generation of trained Egyptians to grow up who 
would be fully qualified to take over the custody of 
the national treasures, the Egyptian Government 
objects to management by a Committee on which two 
Englishmen, two Frenchmen, and two Americans 
would sit with two Egyptians only, even though one 
of these should be the chairman of the committee. 
Apart from the desire of every archaeologist that the 
advantage to scientific research which must follow 
from Mr, Rockefeller's munificent gift should not be 
endangered, the importance of Egypt in the history 
of civilisation gives it a position which is unique and 
of universal moment, Its records and cultures justly 
demand the highest skill m investigation, in inter¬ 
pretation, and in preservation. To take measures to ■* 
secure such skill is a duty incumbent on those in 
authority, which transcends the bounds of nationality. 

The airship Norge arrived at Pulham on April ti 
from Rome, en route for Oslo, where a mooring mast 
is available, and Spitsbergen, where a mast and 
partial shelter are being prepared. From Spitsbergen 
an attempt will be made to transnavigate the north 
polar regions. The Norge was built to the designs of * 
Col. Nobile, in the Italian State Airship Factory at 
Rome. It is a semi-rigid airship of displacement 
20 tpnnes, length 106 m., height 26 m., width 9 5 tfc, # 
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power 3 x i<)o kw,, maximum speed ioo km. per hour. 
The direct distance from Rome to Pulham is about 
1250 km., but the actual course through the Valley 
of the Garonne, between the Pyrenees and the 
extensive highlands of Southern France was about 
2250 Thanks to favourable meteorological informa¬ 
tion, the airship did not re-fuel at Rochefort on the 
west coast of France, but continued the flight to 
Pulham, covering the 2250 km without stop 111 
30 hours, giving an average speed of 75 km per hour, 
a very satisfactory performance The co-latitudes of 
the most northerly points of Spitsbergen and Alaska 
are about io° and 20°, and the polar distances are 
therefore about 1000 km and 2000 km respectively 
The transnavigation of 3000 km of polar wastes with¬ 
out the possibility of intermediate landing and 
without meteorological information seems a bold 
undertaking , but it is not in the nature of pioneers 
to count risks in relation to the results obtainable, 
and it may be hoped that a combination of favourable 
circumstances will bring the maximum possible 
success to these adventurers m the most modern 
style. 

On Apnl 8 Mr. S Mavor read a valuable paper to 
the Institution of Electrical Engineers on the applica¬ 
tions of machinery at the coal face He pointed out 
that, m mining, labour accounts for 75 per cent, of 
the total costs of production Many palliatives of 
the existing situation have been suggested, but, 
apart from increasing the number of working hours, 
the only way to effect a substantial increase of the 
output per man and a consequent reduction of costs 
is the systematic application of labour-saving 
machinery. In England the proportion of machine- 
cut coal to the total output is 14 per cent,, but in 
Scotland the proportion is 47 per cent. The difference 
is due partly to economic pressure compelling a reduc¬ 
tion in the costs of production, but mainly to the fact 
that electricity can be applied safely at the coal face 
in most of the Scottish mines In Scotland more than 
93 per cent, of the coal cutters m use are electric, the 
remainder being compressed air machmes 

A very important factor m the rapid extension of 
machine mining m the United States is that the com¬ 
parative freedom from gas m the mines renders 
electricity permissible. In Scotland, however, the 
rate of increase during recent years in the proportion 
of machine-mined coal has been even greater than in 
the United States. Mr. Mavor advocates intensive 
mining on the unit system The methods must be 
standardised and a daily cycle of operations estab¬ 
lished, so that the work becomes comparable to 
repetitive processes m workshops. The principles 
which have so greatly increased the productivity of 
labour in other industries should be applied to mining 
organisation and operations. The output per under¬ 
ground worker is too low, therefore too many men are 
in the industry, and hence wages are low and costs are 
high. By mechanical and electrical aids to production 
the output per man can be increased, wages and the 
Status of the miner can be raised, and the cost and 

price of coal can be reduced. 

$ * ^ 
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The intimation that Mr. Alan A. Campbell Swrnton 
is retiring from the electrical and general consulting 
engineering practice that he has earned on for the 
past thirty-seven years at 06 Victoria Street, West¬ 
minster, will not come as a surprise to those who are 
acquainted with his activities m other directions 
East year his failing health caused grave anxiety t6 his 
fnends, and they will be glad to know that it is now 
restored sufficiently to enable him to continue his 
special consulting work and his electrical and engin¬ 
eering directorships. His address, as formerly, will 
t>e 40 Chester Square, S W 1 There are few men who 
have maintained touch for so long anti so intimately 
with so many learned societies, technical institutions, 
social clubs, and commercial administiations. It is 
of interest to recall that Mr. Swinton was one of the 
earliest workers with X-rays , and we believe that 
the X-ray photograph of a human hand, published m 
Naturf of January 23, 1895, with an article by Mr 
Swrnton and a translation of Prof Rdntgen's paper 
" On a New Kind of Rays," was the iirsl radiograph 
reproduced m Great Britain The lecture which Mr 
Swrnton gave at the Royal Society of Arts a few 
months ago upon persons of distinction m the world 
of science and engineering, will always be remembered 
as a valuable and amusing contribution to the history 
of the scientific men of his time His own part m 
the advance of electncal science and electrical 
industry, as a liaison officer between scientific, engin¬ 
eering, and commercial enterprises, has been of con¬ 
siderable value, and good wishes from all these 
centres of progress will go with him in the compara¬ 
tively restricted activities which he now contemplates. 

The problem of stage lighting, discussed at the 
meeting of the Illuminating Engineering Society on 
March 29, is one in which artistic perceptions and 
knowledge of scientific principles need to be care¬ 
fully blended Mr H Lester Groom, in an intro¬ 
ductory paper, reviewed recent progress m the 
design of stage-lighting apparatus, referring par¬ 
ticularly to the ‘ cyclorama ' as one of the most im¬ 
portant developments during recent years By its 
aid the stage is provided with an artificial horizon, 
and clouds, storms and atmospheric phenomena can 
be imitated with a fidelity unrealisable in the past. 
It was mentioned that, on the Continent, cinema 
theatres are now beginning to introduce such appar¬ 
atus as an auxiliary to the showing of films, and it 
forms a valuable aid, provided the dimensions of the 
stage enable a proper perspective to be obtained. 
The consumption of energy for the complete apparatus 
ranges from about 20 to 100 kw, according to the 
size of the theatre Other interesting applications 
of scientific principles include the use of changing 
coloured light to bring about apparent transforma¬ 
tions in scenery, the applications of ultra-violet light 
impinging on dresses of dancers impregnated with 
fluorescent solutions, and the possibility of projecting 
luminous stage scenery instead of using painted 
canvas. Recently devised apparatus enables the 
colours to be blended and graduated at will, and any 
design gradually built up to suit the scenic artist, in 
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addition, the method has the advantage that the con¬ 
trasts are more vivid—in the same manner as occurs 
when a lantern slide is substituted for a photographic 
print. The discussion raised a number of interesting 
points, such as the desirability of promoting highly 
diffused illumination and ‘ soft ' shadows, and the 
difference m the sharpness of definition of objects 
illuminated respectively by red and blue light 

In view of criticisms levelled against the proposed 
expenditure of the Boxer indemnity on Chinese educa¬ 
tion, Mr Harold Balme’s account of educational 
progress in China under the Republic, in the Nineteenth 
Century and After for April, is opportune Under the 
old regime the enthusiasm for learning which was 
characteristic of the Chinese, or at least such of them 
as had the leisure for its pursuit, was accompanied 
by a supreme contempt for the knowledge of the 
foreigner Owing to several factors, and particularly 
to the influence of missionary schools and colleges 
and of such Chinese as have been trained abroad, 
this spirit has now disappeared The old private 
school with its purely literary training was abolished 
m 1902. Its place has been taken by 200,000 Govern¬ 
ment and pnvate schools of all grades, offering modern 
courses to some seven million scholars of both sexes, 
and staffed with teachers mostly tramed along modem 
lines Since 1912, when the new Republican Govern¬ 
ment reformed the educational system, education has 
gone forward by leaps and bounds. The difficulty of 
securing trained teachers has been one of the gravest 
of a number of causes of difficulty , but this is now 
being met by the output from the training colleges, of 
which Mr. Balme speaks highly from personal know¬ 
ledge Associations for the reform of education have 
been formed throughout the country, of which the 
most important is the National Association for the 
Advancement of Education It is significant that 
these associations have welcomed and invited expert 
advice from outside China—a fact which augurs well 
for any system of co-operation between West and 
East on a permanent basis which it may be possible 
to set up in the future. 

What is described as the greatest live game collect¬ 
ing expedition ever attempted is being sent out by the 
Smithsonian Institution, in co-operation with Mr. 
Walter P Chrysler, the motor car manufacturer, to 
British East Africa, for the primary purpose of 
obtaining living examples of African big game and 
other animals for exhibition in the National Zoological 
Park at Washington. The expedition will be under 
the leadership of Dr. William M, Mann, the Superin¬ 
tendent of the National Zoological Park; and other 
members of the party include Mr Arthur Loveridge, 
of the Museum of Comparative Zoology at Harvard, 
who, as a former game warden in Tanganyika Territory 
for eight years, possesses a peculiarly intimate know¬ 
ledge of the country ; Mr. S. Haweis, and Mr, Frank 
Lowe, one of the keepers at the Washington Zoo, as 
well as artists, photographers, and a kmematograph 
operator. Among the animals to be sought for are 
giraffe, black rhinoceros, sable antelope, topi, harte- 
beest, zebra, guereza monkey, Syke's monkey, lion, 
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eland, and other antelopes and gazelles. Birds and 
reptiles will also be collected. Opportunity will be 
taken to make as extensive collections as possible, for 
scientific purposes, of the general fauna of the country, 
and valuable results from this point of view may be 
expected The expedition will land at Dar-es-Salaam 
and proceed inland to Tanganyika Territory, and it is 
expected that at least five or six months will be spent 
in the field Memories of the Jesuits obtained by the 
Roosevelt Expedition to Africa in 1909, sent out also 
under the auspices of the Smithsonian Institution, 
raise expectations of equally successful results from 
the Smithsoman-Chrysler Expedition. 

In February last it was decided that an address 
should be presented to Sir Howard Grubb in recogni¬ 
tion of his skill and long-continued labours in the 
production of large objectives for astronomical in¬ 
struments. Many of these are now famous . they 
include the 28 - in at the Royal Observatory, 
Greenwich, the 27-in at Vienna, the 26’5-in. at the 
Union Observatory, Johannesburg, the 26-m at 
Greenwich, the 24-in at Cape of Good Hope and also 
at Oxford, and eight (of the eighteen required) 13-in. 
objectives for the Astrographic Catalogue and Chart, 
besides the reflectors—the 40'in. at Simeis, the 24-in. 
at Edinburgh, and the 24-m. at Daramona Ac¬ 
cordingly an address was drawn up congratulating 
Sir Howard Grubb on the approach of his eighty- 
second birthday, in which the signatories recalled 
0 with admiration his devoted application of his 
resourcefulness and ingenuity to the development of 
the instrumental equipment of astronomers through 
more than sixty years " Especial reference was made 
to the service which Sir Howard Grubb's firm has 
rendered to science " in the provision of suitable 
object glasses, and of the refined clockwork needed 
for the accurate movement of the telescopes," in order 
to undertake the photographic survey of the heavens. 
The address was signed by the Astronomer-Royal and 
the leading representatives of astronomy and astro¬ 
physics in Great Britain 

The council of the Royal Anthropological Institute 
has awarded the Huxley Memorial Medal to Dr. 
Ale$ Hrdlifcka of the Smithsonian Institution, Wash¬ 
ington, and has invited him to deliver the Huxley 
Memorial Lecture of the Institute for 1927. This 
invitation Dr, HrdliSka has now accepted. Of the 
wisdom of the award there can be no two opinions; 
Dr. HrdliSka has a world-wide reputation as one of 
the foremost physical anthropologists of the day, and * 
is one of the outstanding men of science in America, 
His researches on the origin of the American Indian 
and on the antiquity of man m America are mainly 
responsible for the present position of our knowledge 
relating to these important problems, and it is due 
to his critical and careful examination of the evidence 
bearing upon the age of the ancient human remains 
found in America that the extravagant claims for 
high antiquity which have been put forward froth 
time to time have been demolished. During last ' 
year Dr. Hrdliika visited the principal sites in tndlg« 
Java, Australia, and South Africa on which remains , 
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of early mao have been discovered, and gave an 
account of the results of his tour to the Royal 
Anthropological Institute while passing through 
England on his return to the United States. 

Mr F. W, Lanchestek has been awarded the gold 
medal of the Royal Aeronautical Society in recognition 
of his pioneer work in aviation, and has also been 
elected an honorary member of the Society 

Prof, Charles Fabry, professor of physics at the 
Sorbonne, Paris, will deliver the eleventh Guthrie 
Lecture of the Physical Society of London on April 23. 
The title of the lecture will be ** The Absorption of 
Radiation by the Upper Atmosphere." 

Sir John Rose Bradford, formerly professor of 
medicine at University College, London, has been 
elected president of the Royal College of Physicians, 
in succession to Sir Humphry Rolleston, who retires 
after four years of office. 

The sixteenth annual May Lecture of the Institute 
of Metals will be delivered on May 19 at the Institution 
of Mechanical Engineers, Storey's Gate, Westminster, 
London, S W 1, by Prof. H C H Carpenter, professor 
of metallurgy at the Imperial College of Science and 
Technology, South Kensington, who will take as his 
subject, " Single Metallic Crystals and their Pro¬ 
perties/’ 

Among the changes in place-names announced m 
recent years by the Soviet Government we notice, 
in the Weekly News Bulletin, No, 34, of the USSR. 
Society of Cultural Relations with Foreign Countries, 
that Nicholas Land, which was discovered in 1913 
tp the north of Cape Chelyuskin, in ful^ure is to be 
known as Northern Land and the adjoining Tsarevich 
Alexis Island is to be Little Taimir. 

The Council of the Iron and Steel Institute has 
awarded the Bessemer Gold Medal for 1926 of the 
Institute to Sir Hugh Bell, Bart. The medal, the 
award of which is made in recognition of outstanding 
services in the advancement of the art of the manu¬ 
facture of iron and steel, will be presented to Sir 
Hugh Bell at the annual meeting of the Institute on 
May 6, by the incoming president, Sir W. Peter 
Rylands. 

It is stated in Science that the John Fritz Medal 
Board of Award, representing the American Society of 
Civil Engineers, the American Institute of Mining and 
Metallurgical Engineers, the American Society of 
Mechanical Engineers, and the American Institute of 
Electrical Engineers, has presented the John Fritz 
gold medal to Edward £>ean Adams, " engineer, 
financier, scientist, whose vision, courage and industry 
made possible at Niagara Falls the birth of hydro¬ 
electric power." 

The annual meeting of the British Science Guild will 
be held at the Mansion House, London, E,C 4, on 
April 29, at 4.30 p.m., under the presidency of Lord 
Aflkwith. Addresses will be delivered by Sir Richard 
Redmayne on the future of the coal mining industry; 

F. Armstrong, managing director of the ' 
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British Dyestuffs Corporation, Ltd., on dyestuffs; and 
by Capt. P. P. Eckersiey, chief engineer of the British 
Broadcasting Company, on broadcasting and the 
electrical industry m Great Britain. 

The Academy of Natural Sciences of Philadelphia 
announces that the 1926 Hayden Memorial Geological 
Award will be made to Dr William Berryman Scott, 
professor of geology at Princeton University, in recog¬ 
nition of his “ many researches and publications in 
the field of vertebrate paleontology " The award, 
winch consists of a gold medal, is made once in three 
years, and was founded as a recognition of pre-eminent 
work by r ' publication, exploration, discovery, or 
research in the sciences of geology and paleontology " 

We have received from the British Museum 
(Natural History), South Kensington, London, S.W.7, 
some further senes of picture post-cards which are 
admirably executed by the three-colour process. Set 
E. 39 portrays Papiho dardanus and its four remark¬ 
able forms of the female butterfly ■ E 40 illustrates 
some exotic moths, E 41 exotic beetles, and E 39 
some of the more interesting and striking Hymen - 
optera. Each of these sets comprises five caxds and 
is priced at is The cards are of very definite educa¬ 
tional value, being prepared under the supervision of 
specialists in the subjects dealt with, who are also 
responsible for the explanatory letterpress. A great 
variety of other subjects are described and illustrated 
in the same manner, and the cards are obtainable 
from the Museum or from London booksellers. 

His Majesty the King has approved the following 
awards of the Royal Geographical Society •— Founder's 
Medal . to Lieut -Col. E, F. Norton for his distin¬ 
guished leadership of the Mount Everest Expedition 
1924 and his ascent to 28,100 feet, Patron's Medal 
to Sir Edgeworth David for his work on the Funafuti 
atoll, and with Sir Ernest Shackleton’s Antarctic 
Expedition of 1907-0, as leader of the first ascent of 
Mount Erebus and of the party which first visited the 
South Magnetic Pole The Council has made the 
following awards .— Victoria Medal * to Dr. John Ball 
for his desert surveys and memoirs on the geography 
of Egypt; Murchison Grant to Mr Frank Debenham 
for his contributions to the scientific exploration of 
the Antarctic , Back Grant . to Afraz Gul for his 
surveys in Central Asia and Hunza , Cuthbert Peek 
Grant : to Major Kenneth Mason to assist his further 
exploration of the Himalaya ; Gill Memorial : to Dr. 
H. Gordon Thompson for his journey on the Tibetan 
and Mongolian borders of China with Bng.-General 
George Pereira. 

The fifth report of the Executive Committee of 
the Universities’ Library for Central Europe, covering 
the period April 1924 to March 1925, shows that there 
is a demand in every country in Europe for English 
books and a desire for information as to English 
culture and ideals. The Committee has striven with 
some success to satisfy the calls which have been 
made, but it is evident that it is hampered to some 
extent by want of funds. The most valuable service 
performed by this Committee appears to be in filling 
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gaps in serials occasioned by the breakdown of 
exchanges during the War period and the satisfaction 
of definitely ascertained wants—but a certain amount 
of forwarding and reciprocal exchange work was also 
undertaken We read, for example, of 400 volumes 
of German classics being forwarded to Berlin During 
the year under review gifts of books and periodicals 
valued at 1500/ were received by the Committee and 
sent abroad The work of this Committee deserves 
increased support 

A useful list of 138 atlases, maps, and books of 
geographical interest has jflSt reached us from Mr F. 
Edwards, 83 a High Street, Marylebone, W 1 Its 
number is 480, and it supplements Catalogue 475— 
** Old Time Cartography " It can be obtained free 
upon application to the publisher 

Applications are invited for the following ap¬ 
pointments, on or before the dates mentioned.— 
Two laboratory assistants in the biochemical depart¬ 
ment of the Low Temperature Research Station, 
Cambridge — The Superintendent of the Station, 
Downing Street, Cambridge (April 24). An assist¬ 
ant bacteriologist at Queen Mary s Hospital for 
Children, Carshalton, for research work on acute 
rheumatism in children-—The Clerk, Metropolitan 
Asylums Board, Victoria Embankment, E C.4 
(April 26) A principal of the South Staffordshire 


Mining Schools—-The Director of Education, County 
Education Offices, Stafford (April 27). An assistant 
inspector under the Ministry of Agriculture and 
Fisheries, in connexion with agricultural and horti¬ 
cultural education and research—The Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, SWi (May 3). A lecturer in charge of 
the Economics and Commerce Department of Uni¬ 
versity College, Southampton, and an assistant 
lecturer in geography in the same institution— 
The Registrar (May 3) A probationer naturalist 
and a technical assistant undeT the Fishery Board 
for Scotland—The Secretary, Fishery Board for 
Scotland, 101 George Street, Edinburgh (May 9) A 
male assistant superintendent of traffic (Class II.) in 
the London Telephone Service, and a male assistant 
traffic superintendent in the Provinces, G P O —The 
Secretary, Civil Service Commission, Burlington 
Gardens, W 1 (June 2) A director of the Amani 
Institute, Tanganyika Territory—The Private Secre¬ 
tary (Appointments), Colonial Office, 38 Old Queen 
Street, SW 1 (August 1) Two temporary research 
Assistants undent he Foot-and-Mouth Disease Research 
Committee—-The Secretary, Foot-and-Mouth Disease 
Research Committee, Ministry of Agriculture and 
Fisheries, io Whitehall Place, S.W 1 A director of 
research for the Linen Industry Research Association 
—-The Secretary, Research Institute, Lanibcg, Belfast 


Our Astronomical Column, 


Ensor's Comet —Mr. S Seliwanow, of the Obser¬ 
vatory of the Russian Society Mirov6dem£, Leningrad, 
writes to say that the Society organised an ascent in 
a captive balloon on the night of February 22-23 m 
which he took part He passed low clouds at a height 
of 350 metres , above them the air was clear Using 
a powerful binocular, the comet was located after a 
twenty minutes' search south-west of c Equulei It 
appeared as a dun indistinct spot 8' to 10' in diameter, 
of about the fifth magnitude. The time was 3 h 22 m 
B.T , the height 700 metres A famt tail, 20' long, 
was suspected A later ascent by G. A Lang£ and 
B. W Okunev confirmed these results 

Search was made with a 175 mm refractor on 
March 6 and 7 without result. 

Dr W H Sleavenson notes that these results, 
combined with his own, appear to fix the collapse of 
the comet's light as having occurred between Febru¬ 
ary 23 and 28. 

A slide from the Bergedorf photograph of March 16 
was shown at the meeting of the Royal Astronomical 
Society on April 9 It showed a tail 30" m length, 
forking into two branches about 20' from its eastern 
extremity The tail made an angle of 8o° with the 
radius vector 

Brilliant Solar Outburst, —At the meeting of 
the Royal Astronomical Society on Apnl 9, Mr 
Evershed showed some spectroheliograms of the sun 
taken by Dr Royds at Kodaikanal on Feb. 22, 
which indicated that an extremely brilliant chromo¬ 
spheric outburst occurred over a sunspot during the 
course of the observations. It was photographed 
both in hydrogen and calcium light. Some similar 
outbursts in the past were referred to, including that 
observed by Hodgson and Camngton in 1859, another 
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observed by Young in 1872, and one observed by 
Mr Evershed m Kashmer Mr Evershed suggested 
that the outburst resembled on a small scale those that 
occurred in novae There was the same reversal of 
lines, and the same indication of rapid radial motion. 
On some of the occasions quoted, magnetic fluctuations 
have been observed simultaneously with the outburst; 
he suggested that the magnetic traces should be ex¬ 
amined on this occasion Mr. Newton noted that there 
was a large magnetic disturbance on February 23, and 
promised to examine the record of the preceding day 

Measures of the Sun’s Diameter —The facts 
that the curve of sunspot activity bears some re¬ 
semblance to the Cepheid light curve, and that a 
widely held explanation of the variability of the latter 
stars is that their diameters pulsate, render it quite 
a pertinent inquiry whether any similar pulsation can 
be detected in the sun's diameter G Arinellini, in 
A sir Nach. t No 5419, describes a research of this 
kind made at the Campidogho Observatory, Rome, 
from 1877 to 1900, some six hundred measures being 
made each year by three different observers The 
method of projection on a white screen was employed 
The mean horizontal semidiameter of the sun for the 
whole series is 961* 18, agreeing with that used for the 
bright limb in the 14 Nautical Almanac " (but not with 
that of Auwere, corrected for irradiation, which is 
959* 63) The measures when plotted by annual 
means He on a sinuous curve with maxima m 1878 
(961* 46) and 1891 (961* 76), minima m 1886 (961**00), 
and 1897 (960*70) The fluctuations are large enough 
to suggest a real change, but the period dealt with is 
too short to assert with confidence that it is connected 
with the sunspot variation. Results for the years 
following 1900 are promised shortly. 
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Research Items. 


The Stone Age of Ceylon, —An important study 
of the stone implements which have been found in 
Ceylon, and of the evidence for their antiquity, by 
Dr. Fritz Sarasin, appears in Nos 1-2 of vol 36 of 
V Anthropologic 'As in the case of other finds m 
subtropical or tropical Asia, owing to the absence 
of such indications of age as is afforded by glaciation 
in western Europe, or the presence of extinct fauna, 
it is difficult to correlate the implements with the 
recognised phases of the Stone Age m Europe. Of 
the views that have been put forward by various 
writers, that which assigns these implements to the 
Neolithic period is scarcely likely to be correct It is 
precluded by the absence of polished implements, of 
pottery, and above all of the typical neolithic axe, 
both from the implementiferous strata in the caves 
which have been explored, and from the similar 
surface finds The author's view is that they 
must be assigned to the Upper Palaeolithic This 
is confirmed by the results of a recent visit to 
Ceylon in 1924 to test the conclusions put forward 
by Mr Way land that he had discovered imple¬ 
ments belonging to the Lower Paleolithic The 
resemblance of certain types to Early Palaeolithic 
implements is accounted for in part by the material 
employed, which does not lend itself to the manu¬ 
facture of the smaller and more delicate type , 111 
part by a sporadic survival of a ruder form in com 
temporary use with the later type, as commonly 
happens , and in some cases by the misinterpretation 
of nuclei as implements Further, only isolated 
examples of the so-called early types are found 
instead of series of implements which could be re¬ 
ferred as a whole to anyone of the Early Palaeolithic 
cultures, as should be the case had they really 
belonged to such a culture 

Pottery Styles and Periods in 'Peru —Mr 
A L Kroeber describes m vol 21, pts 5 and 6, of the 
University of California Publications m American 
Archeology and Ethnology , two more of the collections 
of Peruvian pottery made by Dr 1 ^hle and now m the 
University Museum—one from Moche and one from 
Supe. These Dr Uhle himself assigned to four 
periods at Moche • Proto-Chimu, red and white ware 
associated with long skulls , Tiahuanaco and Epigonal, 
post-Tiahuanaco, black ware and, possibly separate, 
red, white, and black ware; and Chimu, black ware 
with Inca admixture In the course of lus analysis 
of this material to test Uhle’s conclusions, Mr. Kroeber 
discusses the question of how far distinct style is 
necessarily proof of distinct period in time—a question 
of considerable general interest He finds that, so far 
as pre-Hispamc America is concerned, there is abun¬ 
dant evidence that distinct styles did repeatedly 
co-exist. Thus at Pachacamac, IJhle's Tiahuanaco 
and Epigonal, though valid stylistically, are found in 
association, and good and debased Tiahuanaco are 
found in the same household. As regards periods 
traceable through a large part of Peru, not more than 
four are at present recognisable. These are ■ pre- 
Tiahuanaco, including proto-Nazca, proto-Chinui, 
early Ancon (shell-mound), and probably Supe shell- 
mound styles, advanced m development in northern, 
and backward in central Peru ; Tiahuanaco and 
Tiahuanacoid (Epigonal) ; pre-Inca era, a period, like 
the first, of local styles* some vigorous and original, 
others degenerate, though no sharp line can be drawn 
between this and the Tiahuanaco styles ; and lastly, 
the Inca era, which* includes not only classical Inca 
styles, but modified and mixed Inca styles such as late 
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Chimu. All known styles of Peruvian pottery can be 
fitted into these eras 

European Corn Borer in the United States — 
Among the numerous bulletins and papers issued x>n 
the European corn borer in America, the most recent 
that has come to hand is by Mr K H Pettit He 
writes on the status of this insect in Michigan in 
Circ Bull jo Agn Expt Station, Michigan State 
College of Agriculture (Nov. 1925) Thi3 State is 
threatened by the increase of the corn borer, like 
so many other parts of the United States No 
measure in the light of existing knowledge can 
prevent the pest from eventually establishing itself 
wherever corn is grown Probably the worst infesta¬ 
tion up to the present time has occurred in Ontario, 
where in some cases fields have shown a total loss 
The author lays stress upon the value of State 
quarantine and the adoption of certain defined farm 
practices as affording the only possible means of 
restraining the insect, as it is too early to hope for 
results from parasite introductions 

Hibernation of a Succinea —Dr S L Hora 
(Record's Indian Mns , zj, part v , Sept 1925) gives 
a short account of the hibernation of a Suecineid 
mollusc, Succinea arboncola Living specimens were 
found at the end of August 1924 adhering very 
tenaciously to Ihe bark of mango trees, and in form 
and coloration resembled wart-like outgrowths of the 
bark Dead vegetable growth, chiefly of lichens, 
covered the bark and also the shells, which were very 
difficult to see, and in fact were first discovered by 
mere chance When a specimen was forcibly detached 
a scar remained on the bark and a thin white epi- 
phragm was found to cover the aperture of the shell 
On removing the e pi phragm the animal was seen to be 
m a comatose condition Other specimens were found 
on the under surface of leaves of the mango , they 
were sluggish, but their shells were not covered with 
vegetable growth The peculiarity about this species 
is that it is found in a comatose condition during the 
rainy season, when most of its relatives arc known to 
be active The rainy season at Lonavla (in the 
Western Ghats), wdiere the specimens were collected, 
is very long and the annual rainfall about 400 inches, 
and the author suggests that the peculiar habit of 
hibernation during the rains is a device for protecting 
the animal from being washed down by heavy rams 
Dr H S Rao gives an account of the anatomy of 
this new species 

The Vredefort Granite —In the Trans, Geol 
Soc S Africa (vol 28, 1925, p 135), Dr A L Hall 
brings forward convincing evidence to show* that the 
Vredefort granite is not intrusive into the Witwaters- 
rand system, and is therefore not responsible for its 
metamorphism The granite bears no resemblance 
to the Buschveld granite, but is more like the ‘ Older ' 
granite of South Africa Its outcrop covers a circular 
area twenty-five miles in diameter, and surrounding 
it is a concentric girdle of amygdaloidal lavas now 
converted into a granuhte Above the basal amyg¬ 
daloid are the Lower Witwatersrand formations, which 
have also become intensely metamorphosed Two 
causes in succession appear to be responsible for the 
metamorphism (a) regional static metamorphism, 
due to the load of overlying sediments, and aided by 
the additional pressure generated during the up- 
doming of the area , and (b) local thermal meta- 
motptusm, eccentric to the Vredefort granite, and due 
to the intrusion of a younger, still largely concealed, 
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igneous body, the presence of which is indicated by 
several exposed bosses of alkali granite. The second 
cause has reinforced the effects of the first by pro¬ 
ducing coarser crystallinity of the rocks in general, 
and increased abundance of some of the typical meta- 
morphic minerals. 

Platinum in Southern Rhodesia. —The recent 
discovery of platinum in the Transvaal has stimulated 
interest m the possibility of finding payable platinum 
deposits in the norite of the so-called Great Dyke of 
Southern Rhodesia Nearly twenty years ago, Mr. 
F. P Mennell suggested that this enormous intrusion 
appeared to form a promising belt of country to 
prospect for platinum, and his prophecy has now 
been justified by the discovery of the metal in three 
large areas A publication of the Southern Rhodesia 
Geological Survey (Short Report, No. ig, March 
1926) by Mr B Lightfoot is devoted to the descrip¬ 
tion of these areas and the associated rocks. The 
intrusion is composed essentially of the four minerals 
labradonte, augite, enstatite, and olivine, producing 
by their possible combinations fifteen different types 
of rocks. The platinum occurs, as in the Transvaal, 
m bands of pyroxene-rich norite containing dis¬ 
seminated sulphides and overlain by felspar-rich 
norite. The intrusion appears to be a greatly 
elongated laccolith, possibly fed by a true dyke 
below. Pronounced joint planes dip towards the 
* Dyke ' m many localities along its course, suggesting 
that the invaded granite lies beneath the flanks of 
the intrusion on both sides The actual structure 
has long been a puzzle to geologists, and as it has now 
become of economic as well as of scientific importance, 
since it enters into the question of the future develop¬ 
ment of both chromium and platinum ores, it is likely 
soon to be further elucidated as prospecting work 
proceeds. 

Arctic Ice in 1925—The Danish Meteorological 
Institute has published its annual report on the state 
of the ice in the Arctic seas. As usual, the data are 
most numerous from the Barents Sea, Spitsbergen, 
the west coasts of Greenland and Alaska, but in 1925 
a good deal of information was available from the 
east coast of Greenland From the Beaufort Sea and 
the coast of Siberia practically no data came to hand 
The most notable feature of the year was the unusually 
small amount of ice observed in practically all the 
Arctic seas that were visited During the summer, 
the Barents Sea was free from ice and the Kara Sea 
was remarkably open. Spitsbergen waters were very 
clear, and during August there was open water round 
practically the whole of the group. Franz Josef 
Land, as usual, was more or less inaccessible, but there 
was open water on the north of Novaya Zemlya in 
August. On the east coast of Greenland the ice-belt 
was narrow, and there appears to have been less dnft 
from the north than usual. Bering Strait was open 
in June, but the north coast of Alaska not until late in 
July. Commander C. I H. Speerschneider, the editor 
of the report, comments on the facts that for several 
years, and particularly m 1925, little old ice was found 
in the east Greenland or east Spitsbergen currents, and 
that most of the ice was of one winter's formation. 
The report is illustrated with distribution charts for 
the months of April until August# 

Vapour Pressures of Hydrogen Cyanide,—A 
series of vapour pressure measurements of solid and 
liquid hydrogen cyanide is published in the Journal 
of the American Chemical Society, February. The 
observed values are compared with those obtained by 
calculation and, in the case of the liquid, with some 
isolated results of previous works. Values of the 
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latent heats are given which have been calculated 
from the Clapeyron equation. 

Protein Digestion by Enzymes —Under the 
general guidance of R. Willstatter, German chemists 
are making a great effort to isolate purer enzyme 
preparations, and in Die Naturwtssenschaften for Feb. 
19, 1926, Ernst Waldschmidt-Leitz gives a general 
account of the manner in which work of this type with 
proteases tends to modify current views as to protein 
hydrolyses by enzymes. By a Laborious method of 
fractional precipitation, ereptase and tryptaae have 
been obtained completely free from contamination 
with each other, ana a study of their catalytic action 
has necessitated the revision of earlier conclusions 
drawn from work with less pure enzyme preparations. 
It is now found that ereptase is without action upon 
any but simple di- or tri-peptides, peptones, etc., being 
left quite unattacked. In addition to ereptase, the 
conclusion is drawn that at least three other types of 
protease must be distinguished, namely, peptase, 
tryptase not activated by enterokinase which is with¬ 
out action on the more complex proteins, and tryptase 
with enterokinase, a system which will attack such 
proteins On the other hand, working with these 
purer enzymes, the ereptase from different sources 
appears to be identical in nature, and the differences 
reported in the behaviour of the same protease towards 
synthetic and naturally produced polypeptides have 
disappeared. In the light of this experimental study 
of proteases with which he has been associated, 
Waldschmidt-Leitz points out that the constitution of 
the protein molecule may have to be reconsidered 
from the point of view that it contains different types 
of chemical linkage, accessible to different types of 
hydrolytic enzyme. 

Shock-Waves of High Explosives —Certainly 
one of the most interesting and suggestive of the 
papers issued by the Safety in Mines Research Board 
is that numbered r8, 44 On the Pressure-Wave sent 
out by an Explosive/' by Messrs. W. Payman and 
H. Robinson To investigate the nature and the 
velocity of the invisible 4 shock-waves 1 transmitted 
through the air by the sudden expansion of a confined 
volume of gas, the authors employed a modification 
of the ' Schlieren ' method first developed by Tdpler. 
The light of a brilliant, but very rapid, spark from a 
battery of Leyden jars is focussed on to a camera by 
means of a concave mirror of stainless steel—the 
beam of light crossing the field in which the shock- 
wave is transmitted. In front of the camera an 
opaque diaphragm is fixed so as to cut off the light 
from one half the lens. When a-wave of compressed 

§ as passes between the mirror and the camera, the 
ght passing through it is refracted so that one half 
the beam is stopped by the diaphragm and the other 
half enters the lens. One half of the image of the 
wave comes out bright on the photograph and the 
other half is dark, With this apparatus photographs 
have been taken of the shock-waves produced both 
by the sudden release of compressed gases and by 
the firing of gas-mixtures and of high explosives. 
The authors have caught a shock-wave, started from 
a spark-ignition in electrolytic gas, as it emerges from 
a tube ahead of the flame, ana in succeeding photo¬ 
graphs have shown the flame overhauling this 
pressure-wave and swallowing it up in the explosion* 
wave. The photographs beautifully illustrate the 
slowing down both of shock- and explosion-waves as 
they emerge from a tube and develop spherical waves. 
They show also the heating effect when a shock-wave 
strikes an obstruction—and this will form the main 
subject of the large-scale experiments to be carried 
out on the shock-waves produced by firing modem 
explosives in coal 
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Production and Properties' of Large Single Crystals of Metals. 

'T'HE study of matter in the crystalline state is of through into the mould proper. It is essential that 

* importance at the present time to workers in fresh nuclei should not form in C, which demands 

so many branches of the pure and applied sciences complete freedom from particles of oxide or specks of 
that a paper by P. W. Bridgman, in vol. 60 of the dirt. The melting of the metal, therefore, is done in 
Proceedings of the A mencan A cademy of A rts and a pre-melting chamber A connected with C by another 

Sciences of October 1925, on " Certain Physical Pro- capillary ana provided with a tube B by means' of 

parties of Single Crystals of Tungsten, Antimony, which the metal may be introduced in the first place. 

Bismuth, Tellurium, Cadmium, Zinc, and Tin," will and by which connexion may later be made with a 
be read with far more than usual interest With the vacuum pump, allowing the metal to be melted without 

oxidation. The process employed thus consists of 
first placing in A the metal to oe examined, evacuating 
the vessel and placing it in a horizontal position in 
an electric furnace It is essential that all traces of 
F10 ..-The mould used in producing ,.ngie cryst.u gas should be removed from the molt, and this is dona 

exception of tungsten, all these metals crystallise in by rocking the furnace and washing the metal back* 
systems other than cubic, zinc and cadmium being wards and forwards m A Bismuth is particularly 
hexagonal, bismuth, antimony, and tellurium tn- difficult to free from the last trace of gas, and it may 
gonal, and tin tetragonal The tungsten crystal, be necessary to manipulate the molten metal for an 
prepared in another manner, was included in the hour or more before all has been eliminated. The 
research merely as a result of the fact that a large furnace is now rotated into a vertical position and 
crystal was placed at the author's disposal the metal allowed to filter into the mould, admitting 

Although much work has been done on single air, or some other gas under pressure, to accelerate 
crystals of metals lately, the major portion has related the process The mould may now be lowered from 
to crystals which have been produced by some form the furnace at a speed depending on the metal and 
of mechanical treatment followed by an appropriate the size of the casting. For crystals of 2-2 cm 
annealing, It is not yet definitely known to what diameter a speed so low as 4 mm per hour is desirable, 
extent the mechanical deformation has impressed on while for small castings, 60 cm. per hour may be 
the material specific characteristics which have per- used. Except for bismuth and tellurium, however, 
sisted despite the reheating Work, therefore, which there is no danger m using too small rates of lowering, 
is done on virgin crystals, never at any stage of their A shield to prevent draughts striking the tube is 
history stressed above their elastic limits, is not only helpful and, in the case of cadmium, cooling m a 
of fundamental interest in itself, but has also a by no bath of oil is preferable to cooling in air To prevent 
means unimportant value in connexion with the in- the metal sticking to the mould, the latter is treated 
terpretation of results obtained on crystals produced with oil before use , this is then removed with ether, 
by some form of work. and the latter removed by evaporation with a gentle 

The method used by the author, by means of which flame played on the surface 
single crystals up to nearly an 
inch in diameter have been 
made, consists m melting the 
metal in a suitable mould of 
quartz or refractory glass tubing 
and allowing the tube to pass 
slowly out of the furnace into 
the air or into a bath of oil 
Solidification then starts at the 


the bottom of the tube, the 
metal will usually crystallise as 
one grain, having the cylindrical 
shape of the mould. This still 
holds even where the metal 
passes through an allotropic 
change point between the tem¬ 
perature of solidification and 
that of the room. Further, it 
is of interest that in almost all 
cases, especially where the dia¬ 
meter of the tube is fairly great, 
the crystal formed has the plane 
of easiest cleavage, or slip, parallel to the axis of In the examination of the crystals, it was necessary 
thecastmg. t0 determine the orientation, and a very simple 

Various details require attention if consistent sue- manner in which this is done is described, depending 
cess in the production of a single crystal is to be on the small * negative ’ crystalline facets formed 
attained, and the shape of the mould finally used is on the surface, the necessity of resorting to X-ray 

indicated in Fig. 1. The bottom of the tubing is examination being avoided. 

drawn down to a separate chamber connected to the A short list of the more important 4 values obtained 
mVjj n part C by a capillary 0*1 mm. or so in diameter, will 4 be found in the table above, but there are very 

This fiae orifice acts as a 1 filter/ allowing one only many points of general interest which are recorded. 
o|tL e several grains which may have formed to pass The author agrees with other workers in mentioning 
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bottom of the tube and proceeds 
slowly upwards, keeping pace 
with the lowering. If this be 
sufficiently slow, and provided 
that only one nucleus forms at 


Table 


Summary op Rerultb 


Metal* • 

Initial Linear 
Compressibility 
at 30° C 
Pressure Unit 

1 kgm /cm.* 

Elastic 

Constant 

CGS, 

Linear 
Thermal 
Expansion 
at 20 0 C. 

Specific 
Resistance 
30° C 

Average 
Temperature 
Coefficient of 
Resistance 
o-ioo" C, 

Initial 
Pressure 
Coefficient of 
Resistance at 
o° C, Pressure 
in kgm 

Zinc 11 

I 

12 98 X lO* 7 

X 93 

36*38 X xo- 1 * 
8 23 

J7 4* xo*‘ 

12 6 

6 13 X ID-* 

3 91 

0 00419 

0 004x8 

-10 87X 20“* 

- 6 35 

Cadmium 11 

183 

36*9 

32 3 

8*30 

0 00428 (?) 

“X3*x 

I 

2 1 • 

12 9 

20 2 

680 

- 

- 87 

Bismuth 11 

13 93 

287 

X3 96 


000443 

4 24 5 

I 

6 6a 

36 9 

10*36 

109 


+ 75 

Antimony II 

X64B 

33-8 

15 56 

33 6 

0 00593 

4-i7 a 

I 

3 36 

17 7 

T 96 

42*6 

O003XX 

+ 1 03 

Tellurium II 

~4‘M 

23 4 

—X 6 

36OOO 

— 

_ 

I 


487 

27? 

154000 

“ 

— 

Tin 11 

6*72 

XI 8 

30 30 

14 3 

000447 

-10 96 

1 

6 02 

183 

*5 43 

9*9 

0 00469 

-10 28 


* II, in a direction parallel to the axis of rotational symmetry, 

I, in a direction perpendicular to the axis of rotational symmetry. 
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that the elastic limit of many of these single crystals 
is often M unbelievably ,f low It is much to be re¬ 
gretted that so far no attempt has been made to ex¬ 
amine the behaviour of the crystals at stresses higher 
than the elastic limit, an aspect of the work which is 
much to be desired, 

It will be seen from the table that, broadly, the 
linear compressibility, the extension under tension 
(save m the cases of tin and tellurium), the thermal 
expansion, and the specific resistance are greater m a 
direction along the axis of rotational symmetry than 
m one at right angles, There are certain exceptions, 
however, and for tellurium the compressibility along 
the trigonal axis is negative, so that on subjecting 
the crystal to hydrostatic pressure it actually elongates 
in that direction , in the same direction also this 
element has a negative value for the thermal expan¬ 
sion Antimony also furnishes an exception to the 
last of the generalisations, though here the exception 
may be regarded as l>emg of a temporary nature, 
since at high pressures the metal becomes normal 
With the exception again of antimony, which, how¬ 
ever, behaves normally when the pressure is suffici¬ 
ently increased, the temperature coefficients of resist¬ 
ance are not much affected by the orientation of the 
crystal The effect of pressure on the resistance is, 
however, more affected by the direction of the current 
It may be noted that, although pressure diminishes 
the resistance of cadmium, zinc, and tin, it increases 
that of both bismuth and antimony, in general, the 
statement may justifiably be made that the electrical 
properties show much less variation with the orienta¬ 
tion of the crystal than do the mechanical ones. 

Little work is recorded so far as the magnetic 
properties of these crystals are concerned, but a few, 
by no means uninteresting, observations are made 
In tl>e cases of bismuth and antimony there is a very 
definite directional effect, Bismuth sets itself with 
the trigonal axis parallel with the lines of force, the 
permeability being greatest along this axis, thus con¬ 
firming the observation first made perhaps by Tyndall, 
In the case of antimony the crystal arranges itself 
with the cleavage plane parallel to the lines, the offect 
being even stronger than that in the case of bismuth. 
Tin also showed rather curious properties. On making 
the field (about 15,000 gauss) there was no observable 
effect, but when the held was broken, a kick occurred 
in such a direction as to tend to cause the tetragonal 
axis to come into line with the magnetic field. When 
the axis was already aligned with the field this kick 
was not shown 

The results o^, the specific resistance measurements 
are of general interest in connexion with the resistances 
of aggregates of the same metals. Knowing the 
specific resistances for a crystal along and perpendicu¬ 
larly to the axis of rotation and />, respectively, 
Voigt has shown that the resistance p of a haphazard 
aggregate should be given by the equation 


1 

P 



This calculated value for the aggregate is -given in 
several cases and is consistently lower than that 
directly determined. Thus for cadmium the value 
for the aggregate thus calculated is 7*24 x ib _ * ohms 
per cm cube, while observed values are 7-51 and 
7-54 x ro' # ohms Again, for tin, the results give a cal¬ 
culated value for the aggregate of 11-06 microhms 
per cm cube against the determined figure (Bureau of 
Standards) of 11-5 ohms The author explains the 
differences by assuming that his own material was 
purer than any hitherto measured, which to some 
extent may be sufficient. There is, however, an 
alternative explanation. In the aggregate there are 
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crystal boundaries the resistance of which, it is 
highly probable, is higher than that of the crystalline 
matter itself The calculations in the paper under 
review cannot take into account any such changes 
brought about by boundary conditions within the 
mass, and the differences between the calculated values 
and those observed may therefore be regarded as offer¬ 
ing confirmation of the idea that the crystal boundaries 
are regions of relatively high electrical resistance 
Prof Bridgman's work has also fully demonstrated 
the fact that under pressure cadmium can be trans¬ 
formed first into one and then into a second allotrope. 
One such transformation had already been suspected, 
for example by Greenwood, but the new work makes 
the transformation certain and shows that two changes 
can be induced The space lattices of the new forms 
are not yet known, but there is here in some ways 
the first absolutely direct evidence that under stress 
a change of lattice may be produced In Fig. 2 the 



Cadmium 


Fig, 3 


effect of temperature on the stress required to effect 
the modification is shown Volume changes of the 
order of 2 per cent, may occur, which may be either 
positive or negative At first the transformations 
are more or less reversible, but after several changes 
of (hydrostatic) pressure in reversed directions, the 
discontinuity usually becomes gradually less marked 
and finally almost disappears. 

Finally, there are two statements which are of 
importance in connexion with the crystallographic 
changes which occur when a metal is forced through 
an orifice. In extruded wires of cadmium, the pro-" 
perties suggest that there is a preponderance of 
crystals with the hexagonal axis lying more or less 
parallel to the axis of tne wire. Tin shows a similar 
effect very clearly The temperature coefficient of 
specific resistance of a single crystal, for example, 
measured m a direction parallel to the tetragonal axis 
is 0*00447 perpendicular to this axis 0*00469. 
The corresponding value obtained for an extruded 
wire of Kahlbaum tin was 0*00447, that which 
would be obtained if this wire was so orientated that 
the tetragonal axis of all the constituent crystals 
had been rotated into parallelism with the axis of 
the wire. F. C. T. 
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The Courtship of Birds. 

pROF. JULIAN HUXLEY and his co-workers 
* have recently made some further contributions 
to the subject of the courtship of birds, dealing with 
three species of waders which were kept under close 
observation during two visits to the Texel 

The extent to which special courtship performances 
are developed in the order differs widely as between 
one species and another. Thus, the avocet (J. S 
Huxley, British Birds , 1925, 19, 88) has no court¬ 
ship at all There is an mvitatory attitude adopted 
by the female immediately before coition, responsive 
excitement on the part of the male, and a post¬ 
nuptial ceremony in which the pair run forwards 
together with the cock's half-spread wing over the 
hen's back—but of true courtship nothing 

On the other hand, the black-tailed god wit (J S. 
Huxley and F A Montague, Ibis, 1926, 1) exhibits 
an elaborate courtship behaviour There is a cere¬ 
monial flight accompanied by a special call, which 
is performed by the male and is probably associated 
with the territorial instinct Then there is a tail 
display by the male, performed on the ground before 
thp female, which 19 a true courtship activity There 
i$ also a scrape ceremony, mainly performed by the 
male, winch is obviously derived from the nesting 
instinct Both birds, further, take part in a joint 
flight, and there is pursuit of the female by the male, 
hostility between rival males, and a coition ritual. 

1 The whole makes up a complex series of events 

The oyster-catcher (J S Huxley, assisted by F A 
Montague, Ibis, 1925, 868) seems to occupy an inter¬ 
mediate position m regard to the development of 
courtship activities Special interest attaches to the 
piping performance, which consists of continuous 
piping while the neck is thrust forward and the head 
and the open beak are directed downwards . this 
may be accompanied by bobbing of the body or, 
more often, by dancing movements It is shown 
that this is not of purely courtship significance, and 
that it is performed by both sexes and in varying 
circumstances " It may be merely an expression 
Of general sexual excitement, performed by a single 
bird without special relation with other birds. Or it 
may be a display definitely directed at another bird, 
which may or may not be the mate, and may or 
may not join m ; or it may be a definite sign of 
hostility, either by one bird of a pair to a single 
intruder of the same sex, or by one pair to another 
Or, finally, it appears that sometimes, where hostility 
might be expected, extra birds may be allowed to 
jom a performance, in which case social excitement 
also seems to come into play.” 


The League of Nations Cancer Inquiry. 

'T'HE death rate from cancers of the breast and 
*■ uterus in England is much higher than it is 
in Holland or Italy. The Health Organisation of the 
League of Nations appointed an international com¬ 
mittee, with Sir George Buchanan as chairman, and 
also a committee of statisticians, presided over by 
Dr. M. Greenwood, to look into the matter, and the 
first results have now been published 1 The greater 
part of the reports is occupied by elaborate statistical 
surveys of the available data for England by Dr. 
Greenwood, for Holland by Dr. H, W Methorst, and 

1 Sod6t6 dee Nations: Organisation d'hygldne, sou $-00 mi 16 du Cancer. 
Rapport sur les rtaultatt das enquires dGmographiques dans certains pays 
(C,f£ ^33, Vol. 1,) Pp. t68. Rapport sur les r6sultats de ccrtaines enquttes, 
clinlquc k rapportant aux differences de mortality canc^rouse dans certains 
pays choteu spAdalement (C*tt 333, Vol. 2) Pp. $92 (London: 
Constable and Co., Ltd, 19*3.) 
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for Italy by Prof. A Niceforo, and their analysis is 
directed particularly to the relation of marriage age 
and place to the incidence of these forms of cancer. 
The non-technical reader will find the introductory 
summary easier to follow, and there is room for a still 
simpler abstract which, with a few diagrams, would 
deserve wide circulation among medical men 

The Committee finds that the three countries differ 
in their mortalities as stated, and significant differences 
of rate occur m the different divisions of each country . 
in England, cancer of the breast is most prevalent in 
the east and south, in Holland on the western coast, 
in Italy north of Rome The Committee agrees in 
providing very full confirmation of the belief that 
cancer of the breast falls most heavily on unmarried 
women, cancer of the uterus on those who have bee* 
married It is also shown definitely that women who 
develop cancer m either site are less fertile than those 
who do not 

These results are something more than confirmations 
of what was already known or suspected, for they are 
based on such comprehensive considerations that they 
reach an order of validity, exceptional in medical 
literature, which makes it necessary that any hypo¬ 
thesis on the cause of cancer should not be incompatible 
with, and should ultimately explain, them. Having 
securely established the facts, the Committee pro¬ 
ceeded to look for an explanation of them So far the 
results of this inquiry have been uniformly negative • 
the circumstances investigated have been those 
personal factors which are dealt with in hospital 
records , more may be obtained when the domestic 
and social sides of life are considered The whole 
report is an excellent example of what the League 
can do in such matters, and we hope for much more 
of the same kind of solid work 


University and Educational Intelligence. 

St Andrews — The Senatus Academicus has re¬ 
solved to confer the Honorary Degree of LL D on 

Dr E F Armstrong, Director of the British Dyestuffs 
Corporation, Dr George Forbes, distinguished by his 
pioneer work 111 electrical engineering and popular 
writings on astronomy ,, Mr, E S Harkness, of New 
York, founder of the Commonwealth Fund; and Prof. 
E. T. Whittaker, professor of mathematics and Dean 
of the Faculty of Arts in the University of Edinburgh. 
The degrees will be conferred at the Graduation 
Ceremonial to be held on June 29. 


The Air Ministry announces that Sir Charles 
Wakefield, Bart, has generously offered to continue 
the ' Sir Charles Wakefield ' Scholarships, founded by 
him in 1920 These scholarships are each of 75/, 
tenable for one year at the R A.F Cadet College, 
Cranwell, and are intended to give financial assist¬ 
ance to successful candidates for entry into the 
College. Two scholarships are awarded at each half- 
yearly entry. One of these is awarded on the result 
of the open competitive examination for admission 
to the Cadet College held m June and November, and 
the other to one of the aircraft apprentices who at 
the conclusion of their training at the RAF. training 
establishment at Hal ton are selected twice a year for 
flight cadetships at Cranwell. 

The Ministry of Agriculture and Fisheries is pre¬ 
pared to receive by, at latest, May 15, applications 
tor grants in aid of scientific investigations bearing on 
agriculture to be carried out in England and Wales 
during the academic year beginning October t, 1926. 
A prescribed form of application (A. 53/TG) giving 
particulars of the conditions unde^ which the grants 




573 


NATURE 


[Afurn 17, V95& '' 

-%=:- --- — 


are offered, may be obtained from the Secretary, 
Ministry of Agriculture and Fisheries, 10 Whitehall 
Place, S W.i The Ministry also invites applications 
for a number of research scholarships in agricultural 
and veterinary science which will be tenable for three 
years and be of the annual value of 200/., plus, 
possibly, allowances lor travelling and subsistence 
abroad Copies of application form 900/TG are 
obtainable from the Secretary, and must be returned 
not later than June 30 

We have recently received the report for the year 
1924-25 of University College, Ixmclon, which shows 
a total student enrolment (3033) exceeding by 198 
the total for the preceding year. The enrolment for 
the current session is likely to be still larger The 
total includes 388 evening students and 214 attending 
vacation courses Excludmg these there were 1911 
undergraduate and 520 post-graduate and research 
students More than one-fifth came from homes 
beyond the British Isles, including 230 (83 post¬ 
graduate and research) from various parts of the 
Empire India and Ceylon contributed 124 (43), 
Australia 24 (14), Canada 10 (5), New Zealand 12 (7), 
South Africa 27 (7), the figure in brackets indicating 
the number of research students. Among foreign 
countries, the United States of America wore repre¬ 
sented by 52 (24), Japan by 41 (11), Germany by 51 
(3), Switzerland by 39 (1), France by 32, Holland 21 
(2). The large number (148) of post-graduation and 
research students from beyond the British Isles is 
noteworthy. Free public lectures have for many 
years been a conspicuous feature of the work of the 
College In 1924-25 they were attended by more than 
6 f ooo persons The list of appointments in other 
countries obtained by members of the College, staff 
and students, during the year includes professorships 
at McGill, Dalhousie (Halifax), Mysore, Cape Town, 
and Vassar. 

In a pamphlet entitled “ The New University of 
Reading . some ideas for which it stands," Principal 
W. M. Childs gives prominence to the idea that the 
collegiate or residential principle, so characteristic of 
Oxford and Cambridge, is indispensable to the fulfil¬ 
ment of the highest functions of a university. Among 
these functions is traming in character and living as 
well as opportunity for acquiring knowledge, and the 
corporate life of the students is the most favourable 
medium for such training An instructive parallel is 
drawn between the academic and the economic 
worlds " The \vhole world is sick because in getting 
rich and progressive something essential to human 
contentment has been lost or greatly mutilated ; 
namely, personal relations, . . Is it proposed to 
transfer this sickness from the sphere of economics 
to the sphere of education ? " if not, it is essential 
that conditions should be favourable for the develop¬ 
ment of individual personal contact of teacher with 
student, and student with student- The residential 
halls of Reading, accommodating no less than 70 
per cent, of the full-time students, represent the 
greatest achievement of the movement for establishing 
such conditions in the modern provincial universities 
and university colleges Another subject dealt with 
m the pamphlet is Yi Universities and Research, 1 ' in 
connexion with which attention is directed to the 
recent constitution of a Research Board with a 
general responsibility and mission for promoting and 
stimulating research in fields other than that covered 
by the work of the National Institute for Research in 
Dairying (which is a part of the University of 
Reading) and of administering to that end funds 
entrusted to it by the Council (for 1925-26, 500/,), 
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Contemporary Birthdays, 

April 17, 1863, Dr. George Grant MacCurdy. , 
April ax, 1871. Sir Sydney John Chapman, K.C.B. 
April a2, 1840. Mr. Richard Inwards. 

April 23, 1869. Prof Percy Edward Newberry. 
April 24, 1841 Prof Charles Sprague Sargent. 


Dr. MacCurdy, the distinguished American an* 
thropologist, was bom at Warrensburg, U.S.A. 
Graduating at Harvard, he studied afterwards at the 
Universities of Vienna, Pans, and Berlin. His con¬ 
nexion with Yale University dates back some thirty 
years Since 1923 he has been accorded the status 
of professor and curator of the anthropological 
collections in Yale. Dr. MacCurdy was the first 
director (1921) of the American school in France for 
prehistoric studies He is the author of " The 
Eohthic Problem " (1905), and " Human Origins " 
(1924, 2 vols ). 

Sir Sydney Chapman, permanent secretary of the 
Board of Trade since 1919, was bom at Wells, 
Norfolk He was educated at Manchester Grammar 
School and Owens College, graduating from thence at 
Trinity College, Cambridge. Lecturer in economic 
and political science in the University of Cardiff from 
1899 until 1901, he returned to Owens College to take 
up the post of professor of political economy, retaining 
this for sixteen years. Sir Sydney was president of 
Section F (Economic Science and Statistics) at the 
British Association's Winnipeg meeting in 1909 The 
general topic of his address related to the value of 
leisure, the bearing of industrial development upon 
it, and its effectiveness in shaping economic arrange¬ 
ments He has been a recipient of the Guy medal 
of the Royal Statistical Society 

' Mr Inwards was bom at Houghton Regis. For 
many years engaged in mining engineering and 
kindred enterprises in Bolivia, Mexico, and other parts 
of the world, he finally settled in England, joint 
editor for two decades of the Quarterly Journal of the 
Royal Meteorological Society, he was the Society's 
president in 1894-95. 

Prof. Percy Newberry, honorary reader in 
Egyptian art at the University of Liverpool, was 
educated at King's College School, London, and 
King’s College. Beginning the study of Egyptology 
in 1884, his acquirements and exactitude in procedure 
qualified him to be officer in charge (1890) of the 
archaeological survey of Egypt, conducted under the 
auspices of the Egypt Exploration Fund. Brunner 
professor of Egyptology in the University of Liverpool 
from 1906 until 1919, Prof. Newberry was president of 
Section H (Anthropology) at the British Association's 
meeting in that city in 1923, He gave an address on 
" Egypt as a Field for Anthropological Research." 

Prof Sargent, the veteran American botanist, 
who is a foreign member of the Linnean Society Of 
London, was bora at Boston, U.S.A., and graduated 
at Harvard University. Sometime director of the 
Boston Botanic Gardens, it was Sargent who organised 
the Jesup collection of North American woods ter the 
American Museum of Natural History, New Yotfc. 
He was one of the commissioners (1896) detailed to 
report upon a forest policy for the forestry lands Of 
the United States. He is the author of "A Manual 
of the Trees of North America," and " The Forest 
Flora of Japan.' 1 
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Societies and Academies. 

London. 

Linneen Society, March 4 —E Heron-Alten : The 
iconography of a myth. The legend that the stalked 
barnacle, Lepas anattfera, upon trees overhanging 
the water, or upon rotten timber, and, at maturity, 
produces a goose or duck, permeates scientific 
literature from the eleventh to the seventeenth 
centuries, and since the invention of printing has 
been fancifully illustrated. The myth appears to 
have passed current in the Near East in 1000 b c , 
and is illustrated upon Mykenaen pots —C. J Stubble¬ 
field : Notes on the development of the trilobite, 
Shumardia pusilta (Sars). A large number of com¬ 
plete specimens have been collected, ranging in length 
from 0*24 mm in the earliest or ' Protaspid Period * 
to 4*91 mm. m the latest or ' Holaspid Period/ The 
six thoracic segments are released one by one from 
dorsal fusion m the posterior shield or 1 transitory 
pygidium ' S pusilla offers new evidence in favour 
of the hypothesis, advanced by Beecher m 1896, that 
the growing point of the new segments in trilobites 
was in front of the most posterior or anal segment — 
H, Graham Cannon : On the post-embryonic develop¬ 
ment of the fairy shrimp (Chtrocephalus chaphanus). 
The development of Chtrocephalus dtaphanus is 
essentially similar to that of Esthena Coelomic sacs 
are formed as in the lattei, but do not attain any 
Considerable size owing to the precocious develop¬ 
ment of the pericardial cavity The method of 
heart-formation differs in different parts of the body 
The development of the maxillary gland shows no 
essential differences from that of Esthena The 
antennal gland shows very clearly, between end sac 
and duct, a sphincter consisting of three cells con¬ 
nected directly to the cuticle. The musculature is 
more complex than that of Esthena, there being a 
series of f connective muscles * between the dorsal 
and ventral longitudinal muscles The dorso-ventral 
muscles, the proctodacal dilators, and probably the 
stomodaeal dilators are of ectodermal origin —H W. 
Fugsley : Further notes on Fumaria and Rupicapnos 
The material, largely the fruit of recent French 
botanical expeditions into parts of Morocco hitherto 
unexplored, has yielded some new species both of 
Fumaria and Rupicapnos New forms were also 
discovered in Algeria during a visit to that country 
in 1922. 


Geological Society, March 10 —J E. Marr : The 
Pleistocene deposits of the lower part of the Great 
Ouse Basin. A period of aggradation in Lower 
Palaeolithic times intervened between two periods 
of glaciation of the district, and after the second 
glaciation, erosion occurred, with minor periods of 
aggradation in Upper Palaeolithic times An appendix 
by A. S. Kennard and B. B. Woodward deals with 
the non^manne mollusca.—W. G. Woolnough and 
Sir T. W. Edgeworth David : Cretaceous glaciation 
in Central Australia. Evidences of.glacial action in 
Central Australia were recorded more than forty 
years ago, mostly in the form of numerous erratics 
and occasional beds of tillite. The occurrences are 


now known to belong to two distinct geological 
horizons, the older almost certainly Permo-Carboni¬ 
ferous, and the newer probably Jurassic to Cretaceo- 
Terti&ry. Recently, one of the authors (W. G W.), 
when exploring the salt-lakes of Central Australia 
bn behalf of Brunner. Mond and Co., discovered good 
dftdfcnbe ad to the age of the later glaciation. The 
moat recent expedition (by W. G. W.) has led to the 
dieoovery by him of marine fossils in the same matrix 
a* that* in which the erratics are embedded. The 
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erratic-bearing beds, together with a thick senes of 
freshwater strata with lignites, which mostly overlie 
the glacial deposits, are termed the Winton Series. 
They are followed by strata making locally a distinctly 
unconformable junction with them and probably of 
early Tertiary age These latter beds belong to the 
Eyrian Senes, which in places carries fossil leaves of 
Eucalyptus F. W. Whitehouse opines that the age 
may approximate to Albian. If so, it would accord 
with the New Zealand evidence of a great orogenic 
movement in those islands soon after the close of 
Neocomian time It is suggested that the crust- 
movements, which were orogemc m New Zealand, 
expressed themselves as epetrogenic uplifts in Australia 
and accounts for the fact that the Cretaceous Mediter¬ 
ranean of Australia gave place soon after the close of 
Aptian time to a vast freshwater lake ; for marine 
sedimentation, although in places represented by small 
patches of Albian, mostly ceased even before Albian 
time. 

Physical Society, March 12 —A H Davis . The 
analogy between npples and acoustical wave pheno¬ 
mena The analogy between cylindrical sound waves 
and waves on the surface of a liquid is studied. For 
inviscid media, as regards velocity potential, the 
differential equations are similar provided the dis¬ 
turbance is small and is harmonic in type The effect 
of moderate viscosity is of the same type for sound 
waves and for surface waves , it is most marked for 
short wave-lengths, and it decreases amplitudes 
without appreciably altering the wave-length Viscous 
effects are generally negligible in the case of sound, 
but they are appreciable for the water waves that 
would usually be used in a small ripple tank not 
greater than, say, 10 feet in size Mercury wave9 are 
much less affected by viscous damping than water 
waves. Experiments with model obstacles in a 
ripple tank show that the effects of the meniscus 
around the obstacle and of the amplitude of the 
source are not important When the water becomes 
stale on exposure—and presumably contaminated— 
the relative distribution of ripples around obstacles 
is appreciably modified, but not to an extent which 
would correspond to any very marked change m the 
loudness of a sound. Expenments have also been 
conducted using an impulsive disturbance instead of 
a maintained train of waves When it is recognised 
that a sound pulse travels out singly, whereas with 
ripples subsidiary wavelets accompany the main 
pulse, the correspondence between ripple photographs 
and sound pulse photographs is most striking — 
R. M. Archer ’ On the evaporative losses of vacuum- 
jacketed vessels of the Dewar type, The evaporative 
losses of metal Dewar vessels are discussed, and 
particulars given of experiments made by the author 
in Oxygen Laboratory of the Air Ministry. The 
separation of neck ana radiation losses is described, 
and also a method of testing adsorbents under 
working conditions, 

Cambridge. 

Philosophical Society, March 15.—A Sommerfeld , 
Some controversial points in the theory of spectra, 
(Lecture.)—J A. Crowther : A theory of the action 
of X-rays on living cells. 

Manchester* 

Literary and Philosophical Society, March 9 — 
G Elliot Smith . The brains of apes and men (Wilde 
Memorial Lecture). Without the* cultivation of 
manual dexterity, which involves the aptitude to 
learn by experimentation, man's ancestors could not 
have acquired the seeing eye and the understanding 
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ear. Man's intellectual pre-eminence is based upon 
bis ability really to see the things and event* around 
him, to understand something of their significance 
and to appreciate their aesthetic qualities. Vision 
became also the chief instrument for determining his 
sexual selection and affecting his social behaviour in 
an infinite variety of ways. But it affects human 
thought and action in much more subtle and obtrusive 
ways. Apart altogether from the phenomena of 
consciousness, it helps unconsciously in controlling 
posture and regulating the tone of muscles, a function 
upon the effective performance of which skill is so 
largely dependent. The attainment of the erect 
attitude in the human family was intimately bound 
up with the increasing influence of the eyes and the 
cerebral cortex in the control of posture. The 
special interest of the apes' brains is that they provide 
the evidence to help us to get some idea of how vision 
acquired its ascendency. The casts obtained from 
the brain-case of extinct members of the human 
family—m particular those of Pithecanthropus, 
Eoanthropus, and the Rhodesian man—provide im¬ 
portant evidence in confirmation of the fact that the 
processes of growth and elaboration of the brain, 
which can be studied in the lowlier primates, were 
continued within the human family itself. Moreover, 
they agree with the ordeT of development of the 
cerebral cortex revealed in the brain of the modem 
child. The real importance of the interesting fossil 
ape found at Taungs in 1924 is that it reveals the 
earliest stage in this process of cerebral development 
and facial refinement. 

Paris. 

Academy of Sciences, March 8. —A. Lacroix .* The 
classification of leucite rocks : the types of the syenite 
family.—C. Matignon and J. Cathala : The action of 
phosgene on glucina. The work described by the 
authors m a recent communication was anticipated 
by Ed. Chauvenet in 1911.—Ch, Moureu, A. Lepape, 
H. Moureu, and M. GesJin : The composition (ordinary 
and rare gases) of the gases spontaneously evolved 
from some thermal springs of Madagascar and Re¬ 
union. Of the eleven waters examined, eight were 
from Madagascar, and all except one consisted mainly 
of carbon dioxide. All contained argon, but only 
one, from Ranomafana, contained appreciable pro¬ 
portions of helium (0*56 per cent.). The gases 
evolved were very similar to those obtained from 
the bicarbonate springs of the Central Plateau in 
Prance This was rather unexpected, since the 
subsoil m the Antsirabd basin, from which seven 
out of eight of the Madagascar Samples were obtained, 
is rich in radioactive minerals (betafite, euxenite, 
etc.), and consequently rich in helium.—Ldon Guillct 
and Jean Cournot : The influence of thermal treat¬ 
ment on some silver alloys. A study of silver-sine 
and silver-cadmiqm alloys. The alloys with zinc 
show very clearly the increase of hardening by re¬ 
heating, in this resembling duralumin : for the silver- 
cadmium alloys the results are less evident.—R, de 
Forcrand : The action of thallium on alcohols or on 
dilute acids and on water and ethyl alcohol in ex¬ 
cess. Thermochemical determinations.—Tean Baptiste 
Senderens : The etherification of the aromatic 

alcohols. Study of the conditions under which 
sulphuric acid can convert benzyl phenylethyl 
(primary and secondary), and cinnamic alcohols into 
the corresponding ethers.—R. Swyngedauw : The 
velocity of the slack and taut fibres of a bell—j. 
Ottenhelmer and R. Dubois; A wave preceding the 
explosive wave.—Marcel Laporte ; The measurement 
of the mobility of ions in gases. The method is 
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analogous to l&ot used by Fiseau for measuring tike 
velocity of light. 'Experiments warn conducted with 
air, oxygen, nitrogen, carbon dioxide, and argon. 
For all these cases it is necessary to conclude that 
there exist ions of different mobilities* the values of 
which are comprised between two dearly different 
limits. Values given by other experimenters fall 
between these limits.—Max Morand : Study of the 
working of a positive ray tube. — G. Riband: 
The influence of the external temperature on the 
temperature of standard pyrometric lamps.—R. de 
Fleury: Pistons of aluminium, alpax, and magnesium. 
— W. Perschke ; The study of triboluminescence.—; 
P. Job : The spcctrographic study of trihalogen salts 
of potassium. The method described has indicated 
the existence of KL, KBr g , KBrI„ KCIBr,, and 
KCIIj —A. Bigot: Kaolins, days, etc. Formation 
of the clay schists of the cod measures.—Clement 
Duval; Preparations of the nitrite of cis-dinitro- 
tetramnune and of some bodies derived from it.— 
— Lespieau : The action of acrolein on the mixed 
dunagnesium derivative of acetylene. One of the 
products of this reaction is a new penteninol 
CH-C - CH(OH) -CH = CH 8 , the physical and chemi¬ 
cal properties of which are described —Marcel 
Guerbet; The asymmetric dialkylarsinic acids and, 
m particular, methylethylarsinic acid.—Mile. Y. 
Britre: The existence of uranimte (pitchblende) in 
certain pegmatites from Madagascar. Although many 
radioactive minerals have been found in Madagascar, 
this is the first occasion of finding pitchblende.— 
M. Koyitch : The existence of leucitic lavas in 
southern Serbia.— A. Demay : The tectonic significa¬ 
tion of lustrous gneiss of the Pilat massif, near 
Saint-Etienne.—Ch. M&urain ; Magnetic measure¬ 
ments in the west of France —Jean des Cilleuls: 
The phytoplankton of the Loire.—V. Lubimenko; 
The physiological rdle of the starch deposited in the 
green parenchyma of leaves.—H. Lagatu and L. 
Maume : The diagnosis of the food of a plant by the 
chemical evolution of a suitably chosen leaf.— A. 
Dognon : The biological action of X-rays of different 
wave-lengths. Reply to a criticism by M. Dauviliier. 
—P. Petit and Richard : The mechanical liquefaction 
of starch paste.—M. Bridel and C, BSguin: The 
action of emulsin from almonds on /-arabinose in 
solution in ethyl alcohol of different strengths.— 
G. Guittonneau: The microbial oxidation of sulphur. 
Further experiments confirming the view put forward 
in an earlier communication that the first product 
of the oxidation of sulphur in soil by micro-organisms 
is a thiosulphate.—Georges Truffaut and N. Be»- 
sonoff; The influence of metallic aluminium on the 
activity of nitrogen - fixing bacteria. Larger pro¬ 
portions of nitrogen are fixed in the presence Of 
metallic aluminium.—M. Murage; The defence pi 
the organism against medicaments.—Roucayrol; 
The action of diathermy in blennorrhagia. 

1 4( H 

Vienna. , 

Academy of Science,, February 4.—G. Stetter: 
(Communication of the Radium Institute, No. i&i<) 
The determination of the ratio charge to mass fox 
natural H-rays and atomic fragments from aluminium.' 
(No. 18a,) The components of the Kpi Uneof bon.—r 
K. Przibram : On the interpretation of the ookMT. 
changes in salts; preliminary communication dealings 
with colours of alkali haloid crystals.—P. 'Wetsffti' 
(Communication Of the Biological Experiment In 4 " 
stitute of the Academy, of Sotenoas in Vienna, .Mpi.? 
rod.) The origin of the akin .in .mgeoam^.^ ’' 
tremities oi ft#* afofatusr^L, 
municetioa of Biological Institute, No. 
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fiutiice oi chemicals on the colour changes of fishes. 
The influence Of central and peripheral nerve-poisons 
on the whole chromatophore system of the minnow, 
Phvxinus lams. Strychnine and other poisons 
produced a darkening of the fish due to expansion 
of the melanophores.—R. MtiHer, F. Griengl and J, 
Mollang: The electro-chemistry of nonaqueous 
solutions (vii.) . Conductivity measurements in dilute 
solutions of silver nitrate in twelve organic solvents 
and determinatiCn of the limits of molar conductivity. 
—-M. Eisler and L. Porthelm : Further researches on 
haemagglutinines in plants. Extract of the ripe seeds 
of Phaseolus multiflcrus has the power of coagulating 
red blood corpuscles. Hasmagglutinin also occurs in 
seeds of Ptctnus communis , seeds of Datura Stra - 
manittm and tubers of artichoke, Helianthi4S tuberosus 
—V, OberguggenWger : Earth current observations 
in the mountains.—F. E. Suets : The structure of 
variscic primitive rocks. 

February u.—T. Kautz: (Radium Institute, No. 
183.) Determination of the half period of radium 
D by measuring the heat evolved by an old radium 
preparation.—E. Rona : (Radium Institute, No. 184 ) 
Determinations of the absorption and range of 
natural H-rays. — E. Gebauer - Fiilnegg and ftiess; 
Quinone-sulphur-imines.— C. Diener : The fossil de¬ 
posits in the Hallstktter limestones of the Salz- 
kammergut.— L. Kober : New contributions to the 
geology of the eastern Tauem and the Salzkammergut 

February 18 .- 1 —T. Lense : Special ametnc mani¬ 
folds. 


Washington. 

National Academy of Sciences (Proc. Vol. 12, No. 2, 
February).—Charles E St. John : The red shift of 
solar lines and relativity. The general displacement 
of spectral lines towards the red required by relativity 
is found, but there are noteworthy discordances 
between theoretical and observed values. The devia¬ 
tions are correlated primarily not with intensity but 
with the level in the sun's atmosphere at which the 
lines in question are produced. Generalised relativity 
provides a general displacement due to the slowing- 
up of the atomic clock. The Doppler effect, due to 
r&dial movements in the solar atmosphere, explains 
systematic deviations of high- and low-level lines. 
Differential scattering, owing to the longer path in 
the solar atmosphere traversed by light from the limb, 
accounts for the increased displacement of lines from 
the limb (hmb effect).— G W. Keitt: Some relations 
of environment to the epidemiology and control of 
apple scab. Apple scab (Ventuna inaqualis (Cke.) 
Winter) has been studied in the field and under 
controlled conditions, In Wisconsin, the fungus 
winters in infected leaves on the ground and in spring 
aacoepores are shot out and carried by air currents to 
the trees, where infection is spread by conidia. The 
optimum temperature for infection and ascospore 
germination is about ao° C. Fluctuations in humidity 
Save little effect Sulphur fungicides are most 
affective against scab.—■£, O. SaUnt: Infra-red 
absorption of the N-H bond, Examination of a series 
hf symmetrical dialkyl and trialkyl amines indicates 
that the N-H bond has a characteristic fundamental 
vibration frequency varying between wave-numbers 
2400 and 1700, according to the other atoms in the 
R. fficbowsky and H* C. Urey ; A 
possible eamhination of the relativity doublets and 
Zeeman effect by means of a magnetic 
^ectrbm It is assumed that the electron is a charged 
imtic doublet of the magnetic moment of half a 
Bohr magneton and the perturbing affect of other 
Mmmm i$ neglected. Hcdfquantum numbers are 

fho^lbtai ‘ rttagnetic moment of an atom 
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being assumed to be contributed half by the electron 
rotating on itself and half by its rotation round the 
nucleus.—F. Zwicky ; Theory of the specific heat of 
electrolytes.—T. Lyman and F. A. Saunders : The 
spectrum of neon in the extreme ultra-violet. Lines 
fcSstween >*630 and X590 appear to be due to normal 
neon (Ne I) , the spectrum of ionised neon (Ne II) 
extends to \43o.—Arthur J. Dempster The ftee 
path of ptotons in helium. Protons accelerated 
through 900 volts potential difference pass freely 
through atoms of helium with only slight changes 
in velocity or direction It is suggested that these 
protons, having much smaller velocities than the 
electrons in the atom, cause only a slow modification 
of the electronic orbits without producing permanent 
disturbance or ionisation.—W. M Davis . Subsidence 
rate of reef-encircled islands The formations in the 
open Pacific support the view that reef upgrowth 
occurred on foundations which subside at (1) a slow 
rate which can be counterbalanced by lagoon 
aggradation as well as by reef upgrowth, or (2) at a 
rapid rate which cannot be counterbalanced Reef 
upgrowth is slower than coral upgrowth—H. S, 
Vandiver Summary of results and proofs concerning 
Fermat’s last theorem —■ G. V. Rainich . Mass in 
curved space-time. In the general relativity theory, 
the electric charge appears as a residue of a field 
derived from the curvature field , an expression of 
the type of a residue is obtained for mass in the centro- 
symmetric case This mass constant appears to be 
connected with the complete Riemann tensor, and it 
seems that, in order to introduce mass, it is necessary 
to separate space and time —Aristotle D. Michal . 
Concerning certain solvable equations with functional 
derivatives.—Joseph Miller Thomas * First integrals 
m the geometry of paths.—Luther Pfahler Eisenhart. 
Einstein's recent theory of gravitation and electricity 
Equations which should replace Maxwell's equations 
are obtained in tensor form —Oliver R. Wulf : 
Evidence for the existence of activated molecules m 
a chemical reaction. The heat of reaction when 
ozone decomposes does not afford sufficient energy 
for the excitation of the radiation emitted. This 
radiation agrees closely with the emission spectrum of 
ozone molecules, suggesting the presence of activated 
ozone molecules —John J. Abel : Crystalline insulin. 
An insulin solution (40 rabbit units to the milligram) 
is taken up in acetic acid, and impurities are pre¬ 
cipitated with bruemo and removed. Treatment of 
the clear liquid with pyridine give a crystalline 
precipitate. Larger crystals are obtained by re- 
crystallisation from disodium hydrogen phosphate. 
Amounts so small as 0*01 mgm. per kilo of the 
crystalline substance reduced the blood sugar of 
rabbits to the convulsive level. 


Official Publications Received. 

Union of South Africa. Department of Mines etui Industries: Geo¬ 
logical Survey, Memoir No 23: The Economic Geology of liable and 
pflgiia)* Rest By W. J. Wybergh. Pp 124+6 plates. (Pretoria: 
Government Printing end Stationery Office.) 6*. 6tf. 

Legislature Assembly, New South Wale*. Report of the Director- 
General of Public Health, New South Wales, for the Year 1024. Pp. 
v-f 101. (Sydney: Alfred James Kent.) 8*. 8a. 

Mint# tore dell 1 Aeronautic*: Aviasiane civile e treffleo tereo. Vfflclo 
preSOgl. Annuario 10*3, Pp. 149. (Home.) 

Department of the Interior; Bureau of Education. Bulletin. 1923, 
No, 38 ? Statistic* of Teacher* College* and Normal School*, 3938-1024, 
Pp. 00. )0 cent*. Bulletin,1020, No. 86: Review of Educational 
L&tetotion, 1928-1034. By William R. Rood. Pp. 21 6 cento. 
(WMhtogtODi D.O,: Government Printing Office.) 

Aeronautical Bewareh Committee. Report* and Memoranda, No. 984 


OM* * Pull Aeroplane* general 126—T. 3098 and A.) "Pp. 

7+2 plates, (London: H.M. Stationery Office.) 44. net. 
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_ Ibvsforakhi&gainitltuteta t Bkrlft. No 28 : Iserna vintern l9M-r23. 
Befarat: Dm Meerets im Win Ur 1923-98. Av Gunner Giauqutit. ft), 
183. 80 Fmk. No. 80: Thalossologlsohe Beabaohtungnn lm A lands- 
und SchArOwneer lm Juli 1922 and Juli 1988. Herauegsgeben von Rolf 
Witting und Hans Petfcersiion, Pp 89 7 Fmk No* 88: Talaaaologiska 

viraxpedltianen 1924. Referat: Die thalMROlogtsche Termlnfabrt im 
Jahre 1924. Av Rtato Jurwa, Pp. 27. 4 Fmk, No. 88 : Beobachtungen 
von Strom nod Wind an den Leuohtaehlffe® im Jahre 1038, Vera Erik 
Palm^n, Pp. 26 6 Fmk. No. 84: RegelmOssige Beobachtungen von 

Temperatur und SaUgehalt dee Hceres im Jahre 1928. Von Gonnar 
Grasqulat. Pp. 84. 10 Fmk. No. 80 ; Ha Yifore kn 1 nasi ustitu tats 
vkrkeamhet under ir 1924 Redogd raise evgiven av Rolf Witting, Pp, 
22. 4 Fmk. No. 86: DagUga vAttenetfcndsuppgifter 1028. Refentt: 
TAgliche Wasserstandsangaben 1923. Av Henrik Henqulet Pp, 48. 
8 Fmk. (Haltingfurs : Statsrldets Tryckeri ) 

The Indian Forest Records Entomology Series, VoL 12, Part 7: 
Descriptions of new Species of Nlpnnlidae and Oerambyddee from India. 
By J C. M. Gardner ?p 17 + 1 plate. (Calcutta : Government of India 
Central Publication Branch ) 0 anndfe; fid 
Memoirs of the Department of Agriculture in India. Chemical Series, 
Vol, 8, No, 6 The Determination of available Phosphoric Acid of Calcare¬ 
ous Soils. Part i. Inapplicability of Dyer’s Method to highly Calcareous 
Boils ; Part n * Extraction of Phosphoric Acid of Calcareous Soils with 
Balt Solutions ; Part Hi Potassium Carbonate Method for Estimation of 
available Phosphoric Acid of highly Calcareous Boils. By Surendralal 
Das. Pn 09-104 (Calcutta’ Government of India Central Publication 
Branch ) 12 annas . is 8cJ« 

Transactions of the Natural History Society of Northumberland, 
Durham and Newcastle-upon-Tyne, (New Series). Vol. 6, Part 2. Pp. 
116-242 +lxxxvi + ir. (London: Williams and Norgate, Ltd.) 6*. fid. 
University Grants Committee Returns from Universities and Uni¬ 
versity Colleges in receipt of Treasury Grant, 1924-1926. Pp, 18. 
(London H M Stationery Office.) 2 a. fid net. 

University or California Publications in American Archaeology and 
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The Position of Naval Engineers, 

T was the late Lord Goschen who, forty years ago, 
remarked in the House of Commons that u dis¬ 
content in the public service is a great calamity to the 
country,” Curiously enough, he was then referring 
to the efforts being made to raise the status of engineer 
officers in the Royal Navy. Were he alive to-day he 
would have greater cause to utter the warning, for if 
ever there was a matter calling for inquiry and remedial 
measures, it is the discontent which has arisen through 
the treatment of the engineer officers of to-day, and 
especially those who have been trained at Osborne and 
at Dartmouth These are the officers who, instead of 
electing to remain on the upper deck and to become 
navigating, torpedo, and gunnery officers, have special¬ 
ised in engineering duties and are therefore known 
as lieutenants * E ’ and commanders * E.’ Numbering 
between two and three hundred, these officers have 
been promised over and over again that by specialising 
in engineering their position as executive officers should 
in no way be jeopardised, and that they should be con¬ 
sidered eligible for appointments as admiral super¬ 
intendents of dockyards and similar posts They were, 
in fact, to remain on an absolute equality with the 
navigating, torpedo, and gunnery officers, except that 
by becoming engineer officers they abandoned the 
right to command sea-going ships and, of course, fleets. 
Of these things there is no shadow of doubt whatever. 
There never was a clearer case of what was promised 
and intended, and the officers in question have nothing 
to fear by the fullest publicity. 

The discontent to which we refer is the result of the 
Fleet Order No 3241 of last November, an Order which 
will go down to history as one of the most sinister 
pieces of internal legislation recorded in any of our 
public services. Meanly conceived, provocatively 
worded and aggressively promulgated, that Order has 
created dissatisfaction throughout the engineering 
world, and the remonstrance uttered by Sir William 
Ellis at the recent dinner of the Institution of Naval 
Architects, when two members of the Board of Admiralty 
were present, is without precedent in the history of 
naval affairs. This great Institution was founded in 
i860, but we believe a search through its index would 
fail to find any similar reference to any body of officers 
employed under the Admiralty, much less to a body 
of officers who come under the Naval Discipline Act, 
The remonstrance of Sir William Ellis had been preceded 
earlier in the day by the speech of the Duke of North¬ 
umberland, who, as president of the Institution, voiced 
the opinion of the council on which j?erve some of out 
greatest naval architects, shipbuilders, and engineers, 
and among whom afe Admiralty officers. 
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We have already, in our article of February 6 on 
u The Status of the Naval Engineer/* given a fair and 
impartial account of the circumstances leading up to 
the grant of military status to all engineer officers, and 
sre there referred to the deputation which, with Sir 
William Ellis as its head, waited upon the First Lord, the 
Right Hon. W. C. Bridgeman, M.P. Mr, Bridgeman's 
reply unfortunately revealed no spirit of conciliation or 
sympathy. He practically told the deputation they 
had no case, there was nothing in the order derogatory 
to the position of the engineer officers, and that there 
was no cause for any feeling of injustice. If Mr, 
Bridgeman really meant what he said, then he could not 
have taken the trouble to get down to the bottom of 
things, while if he simply acted as the mouthpiece of 
the executive officers on the Board, he was wanting in 
the first attribute of a statesman. 

The further action of the deputation is justified in 
every respect. It immediately published in full the 
memorandum which had been handed to Mr. Bridge- 
man ; it stated that Mr. Bridgeman’s reply was viewed 
with grave concern, and it said it would take steps to 
raise the question in Parliament and the public press. 
Since then a debate has taken place in the House of 
Commons in which Mr. Bridgeman treated the matter 
as of little moment and, among other things, said, 
41 1 do not think that those who have raised this 
question are doing any service to the Engineer 
Officers in the Navy by trying to magnify what I 
think is a very trifling irritation,” so that which 
every engineer both inside the Admiralty and outside 
consider a gross injustice, Mr. Bridgeman regards as a 
" trifling irritation.” 

The more one knows of the Order the more one is 
astonished; and how the distinguished men on the 
Board could have put their names to such a document 
is inexplicable. The Order, if it meant anything, 
meant that it took away the special standing granted 
to engineer officers" by the Selbome Scheme and by the 
Admiralty action in 1915. The granting of military 
status to engineers in the Navy was welcomed right 
throughout the land, but to-day, with the echo of the 
guns still in our ears, the very Admirals who gained 
their earldoms and their knighthoods and their grants 
of public money through the successes which in the 
first place depended on the efficiency of the engineering 
branch of the Navy, are content to see the e^ineers 
again reduced to the inferior position they occupied 
for so long. 

Were all their eulogies of the engineering department 
so much lip service ? Here is one such eulogy; it was 
written after the Battle of Jutland, 41 During action 
the officers and men of that department perform their 
most important duties without the incentive which the 
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deck. Hie qualities of dutipfcne and endurance are 
taxed to the utmost under these conditions, and they 
were, as always, most fully maintained throughout the! 
operations under review.” 

During the War, the Engineer-in-Chief was respon¬ 
sible for a personnel exceeding eighty thousand, and yet 
to-day his department can be treated as if of little 
account; an Order adversely affecting the whole of his 
staff can be drawn up without consulting him, and 
all the guarantees given can be converted into scraps 
of paper. 

To all this there is no answer. The pages of the 
engineering press and the columns of the Times have 
recorded again and again the protests of the engineers 
who have served in the Navy and are of the engineering 
profession, and though there are some three hundred 
retired flag officers and some six hundred retired 
captains, none of them come forward to uphold the 
Admiralty or to explain the need for the deprivation of 
the engineers of their military status. Could there be 
any more significant fact ? The Order of last November 
had as its sole object the belittiement of the engineers, 
and it was known at the time that the want of military 
status would load the scale against the engineer on 
every possible occasion. 

It would be a slander to say that the Order of 
November reflects the general attitude of the executive 
officers of the fleet toward the engineer officers, for 
there is plenty of evidence to the contrary. If the 
Board of Admiralty is resolved not to rescind the Order, 
it will be the duty of the Engineering Institutions to 
take the matter higher, for dearly the injustice of the 
whole thing will inevitably foster that discontent 
which Lord Goschen stated to be “ a great calamity to 
the country.” 


Egyptology in Victorian Dress. 

Descriptive Sociology: or, Groups of Sociological Fads. 
Classified and Arranged by Herbert Spencer. Division 
x, No. tx; Ancient Egyptians, Compiled and Ab-t 
stracted upon the Plan organised by Herbert Spencer 
by Prof. Sir W. Flinders Petrie. Issued by Mr* 
Spencer’s Trustees. Pp. 1x1 + 3 Tables + 79J 
(London : Williams and Norgate, Ltd., 1925.) a$r* 
net. 1 1 1 ; 
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tb fa it£y <m the process in the way I wished. Though 
this classified compilataon of materials was entered 
upon solely to facilitate my own work ; yet, after 
having brought the mode of classification to a satis¬ 
factory form, and after having had some of the Tables 
filled up, I decided to have the undertaking executed ! 
with a view to publication: the facts collected and 
arranged for easy reference and convenient study 
of their relations being so presented, apart from 
hypothesis, as to aid all students of Social Science in 
testing such conclusions as they have drawn and in 
drawing others,” 

The quotation is from Herbert Spencer's “ Pro¬ 
visional Preface ” to the second volume in the series 
which he began to publish under the general title of 
“ Descriptive Sociology,” and the date subscribed to 
it is 1874* Another volume appeared in the same year, 
and a third in 1876. Fifty years later Sir Flinders 
Petrie gives us " Ancient Egyptians,” and we learn 
from his preface that two further volumes are in the 
press, besides a reprint of one of the earlier voluhaes. 
Their ultimate purpose is explained in the passage 
quoted above. The idea of collecting data from ail 
known civilisations (divided into three groups: 
"uncivilised societies,”—in which ancient Egypt is 
included I—"civilised societies, recent or decayed,” and 
"civilised societies,present or still flourishing”), analys¬ 
ing their contents, and evolving generalisations from the 
results, was ft colossal conception even for the Victorian 
Age, when the limits of knowledge in any one sphere 
were comparatively small. 

To-day, no one man would contemplate such an 
undertaking as an ideal, still less as a practicable 
possibility. It is now more than twenty years since 
Spencer died,and the introductory volumes of material, 
originally intended " solely to facilitate my own work,” 
are still to be completed. What was to be his own 
work, " The Principles of Sociology,” will never appear. 
In the days when solidity was as essential in furniture 
as it was in morals and literature, and when to make 
a book look as much like an Office ledger as possible 
seemed to give it a guarantee of respectability, a book 
tp| in. x 12$ in. may well have been considered fitting. 
But the publishers can scarcely be forgiven for offering 
their public, in xga 6 ^ a work of archaic form and 
appearance, modelled on the standards of 1850, which 
for inconvenience of size makes a ledger look almost 
like a pocket edition 1 The cover and arrangement of 
the letterpress within are in keeping, and give the book 
so anthiuaied an appearance that one can only suppose 
tf pdwftSe that Mr. Spencer’s trustees and their pub- 
lisbers are tied up by testamentary red tape in the 
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great work of which it is only one of the foundation 
stones ? 

Yet if we are relieved at our loss, we have to consider 
that it was essentially the plan that was wrong—and 
not the purpose. Much in the paragraph quoted at the 
beginning of the review is strongly reminiscent of the 
objects for which the Royal Anthropological Institute 
now exists. The method which Spencer here originated 
was the method of modem anthropologists. His aim 
was essentially scientific—to collect all possible data} 
without which no conclusions were valid. Only, be 
proposed to do by himself what we now know Cannot 
be done by one man. 

* In the collection of his material, however, he accepted 
the principle of specialisation. The bulk of each 
volume consists in quotations from trustworthy 
published works, with references, giving all the facts 
concerning the Society under discussion which can be 
grouped under the heading sociological. To these 
were appended tables (generally three or four) giving 
an analysis of the chronological development of the 
main sociological factors. 

Sir Hinders Petrie began to prepare the volume 
under consideration in 1910. But, as he points out in 
his preface, a great deal of our knowledge of ancient 
Egypt is—and at that time still more was—not yet 
published in books, but is inherent in the objects in 
our museums and in the inscribed and painted walls of 
the buildings of Egypt. Thus, in addition to the 
extracts from published works (most of which were 
made by Miss M. A. Murray), a great deal had to be 
written up by Petrie himself. In this respect it may 
be noted that, though the work was begun sixteen 
years ago and its publication only stopped by the War, 
he has been conscientious in bringing this additional 
matter of his own up-to-date, at all events in reporting 
the results of recent excavations. Although in the 
opinion of the reviewer Petrie is not prepared to give 
its due to the documentary evidence—on stone in¬ 
scriptions and papyri—from the ancient Egyptian 
civilisation, yet no one could deny that we owe a far 
greater proportion of our knowledge of its sociology 
to the objects found in the country; and as it was 
a rich and powerful civilisation which lasted over 
thousands of years, the variety of those objects is 
immense. 

This has resulted in the production of a book even 
more of the nature of an encyclopedia than Mr. 
Spencer’s principles necessitate. It is, in fact, a glorified 
handbook to Egyptology, very thorough in its inten¬ 
tion to cover all the ground, but hopelessly inadequate 
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Gfptk imo in Panopolis, the inventor of the system of 
** sequence-dating 77 has confined his remarks on pottery 
to two quarter columns which are largely mutually 
inclusive. But our quarrel here is not with Petrie, for 
if the work was to be done no one was better qualified 
for it than he. Rather, the question is : What is the 
justification for an encyclopaedia of this sort ? To the 
specialist in Egyptology it is waste of labour to turn 
to it. The matter under any given heading is neces¬ 
sarily so general that he already knows it, and the list 
of reference books, to which he is sent for greater detail, 
contains nothing with which he is not familiar. In 
other words, he would go straight to whichever of these 
works he requires without thinking of consulting 
“ Descriptive Sociology.” 

For the layman it is> more promising—at first sight. 
For those who have no particular interest in Egypt 
it may sometimes be necessary to consult Egyptian 
practice, mainly in connexion with other facts. They 
have only to refer to the “ Contents ” of this book, 
which gives all the headings and sub-headings in the 
order in which they occur, and takes the place of an 
index They can turn up the mam facts on the spot 
and discover where to find a fuller treatment of the 
subject when they want it. Unfortunately this has 
been done far better long ago. Erman’s “ Life in 
Ancient Egypt ” covers all the ground (frequently, of 
course, in bare detail) and presents a consistent and 
readable story, efficiently illustrated, and supplies 
references and bibliography. It does all this in a 
volume of convenient si zt for handling, which was 
quite recently re-edited by Ranke. It is indeed 
difficult to see how anybody should buy Sir 
Flinders Petrie 7 s book unless it be that he is anxious 
to have a complete series of the “ Descriptive 
Sociology/ 7 

It is difficult to review the matter, as such, in a 
compilation of this kind, more particularly when so 
much of it consists of extracts from other writers. In 
spite of a large proportion of works by the author—46 
out of 158—in the “ List of Books,” the references are 
very fairly distributed, and with, on the whole, a very 
impartial judgment which frequently leads to the 
juxtaposition of opposite views. It would be strange 
if there were not details at which to carp. Perhaps 
the most glaring fault in the text itself is the small 
space given to the subject headed “ Language and 
Writing/ 7 All that we know about the hieroglyphic 
and cursive writings, and the literature they express, is 
summarised by Petrie in a single page, and no mention 
is made of the great Herakleopolitan literary tradition. 
Such omission, however, is at the worst an error of 
judgment. There is one point with which criticism 
must deal far more sternly. It is an old source of bitter 
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complaint amongst Egyptologists, and m a specialist 
Egyptological journal we should prefer to pass over it. 
For there, at least, it does no harm, since we are aware 
of Sir Flinders 7 idiosyncrasy in the matter. But to 
those unacquainted with the literature on the subject 
his introduction to Egyptian chronology will not only 
be utterly misleading as to the facts themselves, but 
also prejudicial to the trustworthiness of other 


writers. 

The form of this introduction, consisting of a short 
list of periods and dates (headed “ Periods of Egyptian 
History ”), is familiar to Egyptologists. In these 
columns are placed respectively a date, the name of 
the geological period, or later of the dynasty, and the 
site on which remains of the period have been found. 
Passing over, as too technical a point for discussion 
here, the concatenation of two entirely separate flint 
finds at Badan and in the Fayum Desert under the 
single description of “ Solutrean 77 (with a correspond¬ 
ingly high date—11000-9500 for both), we come to 
the crux of the matter in the subdivision of Dynastic 
dates, headed respectively “ By the Egyptians, 77 “ By 
Berlin 1917/’ and “ Berlin 1900/ 7 Thus for the 1st 
Dynasty we get the equation : By the Egyptians, 5500- 
5300; By Berlin 1917,4186; Berlin 1900,3400. If only 
one Berlin date were given, it might be possible to 
assume that Sir Flinders Petrie was holding the dating 
of the Egyptians up to scorn in the light of modem 
scientific research ! As it is, the only conclusion that 
the uninitiated can draw is that German scholars are 
so uncertain of their chronological methods that they 
alter a single date by nearly a millennium in the 
course of seventeen years 7 study; hence no reliance is 
to be placed in them; and that all this is due to the 
fact that they will not follow the ancient Egyptians 7 
own account of their chronology (as contained in the 
Palermo Stone, etc.). 

This can only be characterised as a very strange 
presentment indeed of the facts. In the first place, 
“ Berlin 1900 77 represents the date generally accepted 
(with very slight variations) by scholars not only on 
the Continent, but also in Great Britain and in the 
United States, with only two exceptions, namely, the 
authors of the systems detailed in Petrie*s other two 
columns, himself and Dr. Borchardt, who is meant by 
the column “ By Berlin 1917, 77 which is still credited 
by one or two German scholars, in spite of its recent 
demolition by Prof. Peet. Thus the date proposed by 
Eduard Meyer (Berlin 1900), has been generally 
cepted, with but slight modification, ever since, The 
phrase “ By the Egyptians 77 is equally misleading, 
suggesting as it does that the German hhUurians 
have disregarded the evidence of Egyptian 
No suggestion could be more inept, for without th^ 
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•r- at all, We need hot go iqfo the technical 

fot or against the inclusion of the extra Sothic 
cycle which is responsible for the difference in dating 
b*?twesefi Petrie and all other scholars ; for it should be 
J clear to all fair-minded persons that unless the rest of 
the Egyptological world is leagued together to put 
Petrie in the wrong, regardless of truth, the chances 
are that the majority is right. We do not. of course, 
take objection to Sir Flinders Petrie’s statement of his 
own opinions, but to this curious presentation of other 
people's, more particularly in a book which will by its 
nature be read (if at all) by the layman, who cannot 
test the matter, rather than by specialists, who discount 
what Sir Flinders says on the subject of chronology 
before the time of the XVIIIth Dynasty. 

Timber Pests. 

Enemies of Timber: Dry Rot and the Death-Watch 
Beetle, m which the Origin and Life-History of the two 
worst Enemies of Timber are given , with a Description 
of the Damage they cause, and the Methods to be 
adopted for thetr Examination, By Ernest G. Blake. 
Pp. xvii + 206 + 10 plates. (London : Chapman and 
Hall, Ltd., 1925.) 125. 6 d, net. 

I N these days when there is grave need of sound 
technical advice designed to decrease private and 
national waste, and when it is so desirable that the 
general public shall acquire confidence in the practical 
value of technological science, it is regrettable that so 
unsatisfactory a compilation as the book under review 
Should have been published. In the text elementary 
errors on fundamental matters and details abound, 
while misleading practical conclusions and unsound 
advice recur at intervals. A few quotations suffice 
tO justify this condemnation 
At The endogens [monocotyledons] are described as 
inward growers, because the new tissue is formed 
annually at the centre of the tree instead of at the 
outside,” “ In the hardwoods [dicotyledons] the 
annual rings are nearly always narrow . . .; the 
colour of the wood k dark . . . "; in the softwoods 
[conifers] 14 the annual rings are a good deal wider 
than in the previous class. ..." . 


• are the misstatement that a fungus causing dry rot 
“is propagated only by means of spores/’ and the 
allegation that fungus-infected wood can be sterilised 
by “ subjecting it to heat ... in a drying kiln that 
is raised to , . . about no Fahr," Of the many 
species of fungi causing dry rot the author deals^only 
with three, all of them growing outside as well as inside 
wood; he never even mentions those species the 
vegetative growth of which is confined to the interior 
of the wood. Despite of repeatedly terming dry rot a 
disease, he fails to see that the most economic treatment 
should be that suited to the particular fungus present j 
and regardless of expense he prescribes the same costly 
treatment for all. 

The part of the book dealing with the only two 
species of wood-attacking insects considered, Anobtum 
punctatum and Xestobium tesselatum, is perhaps the 
least unsatisfactory; for the author appears to have 
made free use of the writings o{ Dr. Gahan and Prof. 
Maxwell Lefroy, and provides some excellent figures 
of the two species and their work. Yet it is truly 
remarkable that an author setting out to give practical 
advice on preservation of wood in buildings should be 
under the impression, and should actually state, that 
dangerous attacks by Xestobium are more unseen and 
stealthy than those of termites and fungi causing dry 
rot. He appears to be unaware that a joist attacked 
by 1 worm ’ sustains its load years after its surface 
shows holes made by these insects; whereas a joist 
hollowed to a mere shell by termites, or thoroughly 
rotten with internal decay caused by a species of 
Lenzites, may show no external sign of injury before 
it crashes, P. G. 


British Universities. 

The Yearbook of the Universities of the Empire , 1936. 
Edited by W. H. Dawson (Published for the 
Universities Bureau of the British Empir^.) Pp. 
xii + 792, (London : G. Bell and Sons, Ltd , 1926.) 
7s. 6d. net 

T HE “Yearbook” was first published in 1914 as 
a handy substitute for a collection of the 
calendars of the universities of the British Empire, 


? Bry rot is caused by the extraction of a portion of , According to the preface, the aim of the editor was 


mperal contents by the roots of the fungus.” 
, “ there are four conditions that are necessary for the 
mcettefoi; geriniimtion and for the development of the 
'{causing dry Vot); these are j darkness . , 
ijjmtt 4p?^absolute necessity for the complete stagnation 
bf ; the ^ before it [the fungus] can develop to its 
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to collect from the calendars information of general 
interest and value to members of other universities, to 
public bodies, and to the public generally, This is a task 
by no means to be underrated, and we may say at once 
that it has been admirably carried out. The arrange-* 
merit of the book is conveniently simple and consistent 
throughout, so that in a few minutes a working 
knowledge of it can be obtained. 
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.*Ehe volume is intended to be used for reference and 
caff scarcely be said generally to be 1 readable * in the 
ordinary sense ; nevertheless, the introductions to the 
sections dealing with the universities of Great Britain 
and Ireland, of Canada, of Australia, of South Africa 
and of India, form interesting summaries of the history 
of university education in the Empire. Under the 
heading of each university is collected a vast amount 
of important and useful information as to the in¬ 
stitutions, teachers and degrees,, together with some 
account of inter-university co-operation and what may 
be called extra-mural work, such as public lectures and 
extension work 

University education is now an integral part of our 
national life, and the general public can scarcely fail to 
find interesting the sketch of the work of the uni¬ 
versities of the British Empire and the notes showing 
the developments during the past year. 

The appendices, in our opinion, constitute the most 
valuable part of the work The sections on individual 
universities are undoubtedly a great convenience, but 
would probably be used most extensively by those who 
already have access to the calendars. The appendices, 
however, collate information of the utmost value. It 
is obviously necessary, for parents and teachers especi¬ 
ally, to have a concise guide to the professions and 
careers for which universities can provide preparation, 
and in this respect the information may be considered 
adequate. No less valuable is the section dealing with 
professional schools and subjects of specialised study 
in the universities of the United Kingdom. Again, 
information is collected in the appendices as to matricu¬ 
lation examinations and conditions of admission of 
students from abroad. This alone should assure that 
the <f Yearbook” is ready of access to parents and 
students, especially to those residing abroad. We have 
had considerable experience of overseas students, and 
are certain that much disappointment and expense 
would be avoided by them if they had a clear idea 
before they left home as to what the universities re¬ 
quire for the purposes of admission. The “ Yearbook ” 
information on the subject is by no means exhaustive, 
but it at least provides an indication as to how to 
proceed. 

Much could be said in commendation of the other 
appendices, but it will be sufficient in a short notice 
to express our opinion that the editor has performed a 
great service by including information about inter¬ 
university scholarships and research grants and about 
foreign universities, since the practice of migrating to 
other universities at home and abroad for advanced 
work has now fortunately become well established. 

In dealing with a book of this kind it is not un¬ 
important to note that there are complete indexes of 
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names and of prftygtf' weS’ as a 
Looking at the u Yearbook ” as a whole, it k difficult , 
to see how the material could have been arranged more* , 
effectively. It is extraordinary what interest the 
editor has managed to infuse into a book which, in / 
the manner of directories, must be dull in places. The 
work, too, must be regarded as one result of the working 
out of the great aim of the body for whom it is published ; 
—the Universities Bureau of the British Empire— 
namely, to bring into closer touch with each other the 
universities of the Empire 8. J. W. 

Histogenesis of Human Endocrine 
Organs. 

The Histology of the more Important Htiman Endocrine 
Organs at Vartotu Ages. By Dr. Eugenia R. A. 
Cooper (Oxford Medical Publications ) Pp. ( xiii 
+ 119. (London: Oxford University Press, 1925,) 
12s. 6 d. net. 

I N this small volume a praiseworthy attempt is made 
to record the histological appearances of some of 
the endocrine organs of the human subject at various 
ages. The author confines her task to the thyroid, 
parathyroid, pituitary body, suprarenals, and thymus, 
though recognising that the latter organ has little claim 
to be considered an internally secreting gland. 

For purposes of comparison of the same organ at 
different ages constant methods of fixation and staining 
are necessary, and the author has selected the simplest 
and most commonly employed Formal infixation 
has its advantages when the material to be investigated 
is not available immediately after death; but exact 
cytology is impossible, and only the grosser changes' in 
structure can be revealed under these conditions. For 
this reason the work will be of more interest to the 
pathologist than to the histologist. Another serious 
difficulty lies in the determination of what is normal 
and what is pathological in human material. Some 
of the observations recorded in the book have*beeft 
made on subjects, presumably healthy, who have died 
from accidents, but the bulk of human material obtained * 
from the mortuary is more likely to be pathological 
The author is aware of this, and quotes Hammor to the ; v 
effect that “ the thymus gland is never found in the 
normal condition in persons who have died froth 
disease.” But bearing this in mind, a real service is s 
undertaken in the description of glands at. different 
ages as revealed by ordinary methods. A knowledge \ 
of microscopic structure at various ages in the human 
subject can only be obtained by the continuous obeerv^ , 
tion of an abundance of carefully selected mtertal^ 
The author has made 4 good beginning, and it is to ft* 
hoped that she will carry on the work. ■ , 
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, -' ; ffee' fritfaitftfy gland i$ fully described ; but it would 
be betted in future to distinguish between the para 
intermedia and pars tubemlis, the histological characters 
<rf which are quite distinct in the human pituitary. 
Some interesting observations are made upon the 
development of the suprarenals, but the employment 
of special methods is necessary to arrive at their correct 
interpretation. 

The volume would be improved by the addition of 
the pancreas and gonads to the list of organs described. 
The condition of the Islets of Langerhans in patho¬ 
logical conditions requires investigation, but more 
elaborate methods would have to be undertaken if 
anything is to be made of the ‘ a ’ and 1 b * cells of 
these structures. 

The photomicrographs are for the most part well 
chosen and admirably reproduced; an index and 
useful bibliography are also furnished. 

Our Bookshelf. 

The Classification of Flowering Plants By Dr. Alfred 
Barton Rendle. Vol. 2: Dictoyledons. Pp, xix + 
636. (Cambridge : At the University Press, 1925.) 
30 s. net. 

After a somewhat long delay, the second and conclud¬ 
ing part ol this work has appeared, and may be cordially 
welcomed. Like the first, it follows the system of 
Engler, but in a general and not in any very close 
manner, and with considerable alterations in the 
system that many will think to be great-improvcments, 
especially from the point of view of practical usefulness 
in the study of systematic botany--the purpose for 
which the work is chiefly designed 
In a large monographic study, like the great work of 
Engldr and Prantl, one must try to represent as closely 
as possible what one considers to be the most natural 
phylogenetic arrangement practical with the know¬ 
ledge then available. But in ordinary practice, with 
a reader who is not highly skilled in taxonomy, one 
may almost say that the more nearly phylogenetic the 
arrangement, the more difficult does it become to use 
the system for the everyday purpose of determining the 
approximate relationships of plants more or less casu¬ 
al^ encountered. A departure from this method is 
durable in the case of a book designed for students, 
and that is provided here with the restoration of the old 
group of tlie Monochlamydete. To be able to place a 
plant at once in one of three, rather than in one of two, 
divisions of dicotyledons is a great simplification of the 
labour j instead of having to wade through thirty 
orders, one has at most only seventeen. Each of the 
, ifan$e groups thus made is then grouped in a phylo¬ 
genetic arrangement, the Dialypetake, for example, 
beginning with the Ranales (now so commonly accepted 
the most primitive of all) and working up to the 
tTinbeUiilore, the Monochlamydese running from the 
Salfcates to the Centrospermas, Various alterations 
made ih the arrangement of the orders and 
as, compared with that adopted by Engler, 
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and a great improvement is the splitting of some of 
Engler’s unwieldy orders, e.g. of his Geraniales into 
Geraniales and Ru tales. 

Turning to the details of the book, the accounts of the 
individual families are clear, full, and concise, and at 
the end of each is given a most useful reference to the 
two or three most important publications dealing^ with 
that family. Finally, a word of praise must be given 
to the clearly drawn and well-explained figures and 
diagrams. 

Plant and Animal Improvement: a Textbook for Students 
of Agriculture . By Prof. Elmer Roberts, in consulta¬ 
tion with Prof. Eugene Davenport. Pp. xii+i7^ + 
5 plates. (Boston, New York and London: Ginn 
and Co., 1925 ) 6 s. net. 

This modest volume stands distinct among a rather 
considerable number of books on genetics and breeding 
which the past few years have brought us. Its aim is 
“ To give the student an intelligent view of the pro¬ 
cesses involved in the improvement of plants and 
animals ” A simple primer, with no pretensions to 
being anything else, m letter and in spirit a ‘ practical 
man’s * book, it seeks not to prove but to relate. 
Simple language, with plenty of attractive illustrations 
and clear diagrams, will undoubtedly appeal to the 
agricultural reader who interests himself in science 
solely because it may forward his practice. 

Although detail is minimised, the exposition of 
fundamentals appears in general to have that security 
which brevity may sometimes endanger. The field of 
the book is naturally limited, but seems wisely chosen* 
Domestication with the elements of cytology and repro¬ 
duction in animals and plants make a good introduction. 
Then come the rudiments of heredity and selection and 
those interesting theories, like telegony and prepotency, 
with which the breeder appears almost to be born. An 
inspiring chapter for the breeder is taken up by the 
ancestry of domestic animals At the end is the now 
inevitable chapter on statistics. This is almost too 
brief and simple to be safe. But it is not in the brief 
exposition alone that statistical principles are so pre¬ 
sented to the agriculturist as to jeopardise biological 
soundness. That yield trials should find no adequate 
place is much to be regretted, In scope and standard 
the book falls below the requirements of a normal 
umversity course for agriculturists It offers, however, 
very profitable reading for the beginner and will 
certainly attract the practitioner, * 

Plant Forms and their Evolution in South Africa . By 
Prof. J. W. Bews. Pp. viii+199. (London : Long¬ 
mans, Green and Co, 1925.) 125. 6 d, net. 

In discussing in detail the growth forms of South 
African species of plants, Prof. Bews has developed 
in an inspiring way a conception of their ecological 
evolution. Starting from the idea that a certain 
number of plant habitats (such as moist tropical 
forests, stream sides, and swamps) are likely to have 
persisted little changed for long periods and at least 
since Cetaceous times, he points out that these primitive 
types of habitat are on the whole ohiefly populated by 
Rrupitive types of plants. This conclusion holds 
whether the plants are judged to be primitive either 
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*p. viji + -39^ $W»gai ,#' C^fev;,, 

Press; London: Cambridge IJnlmsity $%&,*$; 
1924.) 3.50 dollars, 1 ■ '<'.•■> 

' * ‘ ^ L/1 
Many recent books on juvenile delinquency have r‘V 

suggested that 'the pictures’ have an educational :1 
influence in the undesirable arts of pilfering and truancy* > 
This book, however, is a comparative study Of the value 
of the moving picture and of other visual and oral 
methods of presenting the mom conventional educational / 
information imparted in schools* It summarises the 
results of a number of investigations made in the 
United States with a grant from the Commonwealth 
Fund. Most of the experiments consisted in teaching 
the same lesson to parallel classes of children by different 
methods—the motion picture, the lantern, personal 
demonstration, and oral presentation—and comparing 
the subsequent knowledge and achievements of the 
children. 

The results so far obtained are not very conclusive, 
but suggest that up to the present the chief use of the 
motion picture is in furnishing an introduction to in- r 
struction about moving objects, but even then it should 
be shown in small lengths. For general purposes, 
demonstrations and oral lessons, with the accompany¬ 
ing personal emphasis of the teacher, give more satis¬ 
factory and lasting results. 

Much research is needed, the authors contend, to 
find all the fields of instruction in which the cinema will 
be useful, and the form of film best adapted to educa-* 
tional purpose The interest aroused in this new type 
of teaching for industrial as well as for scholastic 
education will undoubtedly ensure that such research 
will be forthcoming. W. J. G, S. 

Left-handedness ; a New Interpretation. By Beaufort 
Sims Parson. Pp. ix + 185. (New York; The 
Macmillan Co., 1924-) 8r. 6 d. net. 

The interest that has long been felt in the subject of 
left-handedness is testified to by the forty-seven pages of ’ 
bibliography at the end of this book, and by the number, 1 
and variety of theories described in the first chapter. 
Hereditary transmission, visceral distribution, anato¬ 
mical inequalities, have all been advanced as possible 
explanations of left-handedness, but 3 Jit. Parson finds 
none of these completely satisfactory and therefore offers' 
a new and plausible theory of ocular dominance. His 
tenet, for which he gives experimental proof, is that ^ 
man has progressed from pure binocular vision, and now *! 
has developed unilateral sighting facility which fumishea 
clearer vision. From this f one-eyedness/ 'one Imndrif* ^ 
ness 9 (as opposed to ambidexterity) naturally follow*, * 
for the hand on the ride of the functioning eye ^ \ 
more convenient for aiming. Habit ensures that L t$ia > 
same hand is used for the manufacture and use of all 
instruments. - - ^ v 

Mr. Parson suggests that the right, rather than tiie 
left, eye and hand have biological ascendancy Iroin 
natural selection due to the increased chances nf 
survival of those who used their left hands to prert*^, 
their hearts, while theft right hands wpre cnhtndlM; ; 
their weapons. , ~ ^ > V y ^/ 1( ; 

Mr. Parson has devised a manustxipft^ 
for determining the; dominant eye, and', beime' ^" * 


on their reproductive characters or on then vegetative 
form. It is, therefore, a corollary of this that, on the; 
whole, the more highly developed types of plants Will 
occur chiefly in the more specialised types of habitat. 

The South African flora lends itself very readily to 
interpretation along these lines. A large element of 
the flora is assumed to have come from the moist 
tropical forests to the north, and it is, therefore, not 
unexpected to find that most of the characteristic 
endemic forms are xerophytic, Further, if, in line 
with recent discussions, the tree growth form is regarded 
as primitive, then it automatically follows that the 
large number of scrub and grassland species in South 
Africa are, on the whole, of more recent origin, and the 
general trend of evolution would thus be towards 
xerophytic types. Prof Bews notes that in such 
pub-tropical areas there is a tendency for a larger 
number of tropical types to appear as a given succession 
progresses, and he suggests the possibility of making 
use of this sequence to obtain some idea of the evolu¬ 
tionary groupings. An interesting observation is 
credited to General Smuts—that as the South African 
season develops, the tropical elements become more 
prominent, to the partial exclusion of the specialised 
South African types. 

Blacks and Pitches. By II. M. Langton. (Oil and 

Colour Chemistry Monographs.) Pp. xi + 179 4 - 7 

plates. (London : Ernest Benn, Ltd., 1925.) 15$. 

net. 

■ This is one of a senes of very useful monographs on oil 
and colour chemistry. The first five chapters deal with 
the production and properties of black carbonaceous 
pigments, followed by three cliapters on the uses of 
,, such pigments in the paint, printing ink, and rubber 
industries. The following nine chapters deal with 
pitches, bituminous materials, and so on, the industrial 
uses in roofing felts, paving materials, paints, japans, 
etc., being considered in the concluding three chapters. 
Chapter xvisi. is devoted to the weathering and ageing 
of bituminous materials. 

A very wide range has been covered, and it can 
scarcely be expected that a full treatment of the subject 
could be condensed into 170 pages. Nevertheless, the 
volume is very readable and the author is to be con¬ 
gratulated on having done so much jn so little space. 
The general arrangement of the book is good, the 
chapters following each other in logical sequence. An 
effort has been made to scan briefly all recent work on 
the subject, and for the reader seeking more detailed 
information the references and bibliography will be 
found very useful 

The author has, of necessity, drawn largely on 
American sources of information, and it will be dearly 
apparent to any reader how little favour the subject of 
blacks and pitches has found with research chemists in 
Great Britain. 

The Table IX. on p. 39, taken from Bulletin 192 
U.S. Dept, of the Interior Bureau of Mines, ought to 
have been reproduced in full scale, since in its present 
state it needs a lens to read it. Tables X, and XL suffer 
, from the same defect, and also Fig, 10. In this diagram 
the explanatory details to which thenuifibers refer nave 
been omitted. 
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He has used it ;sritii interesting 
. ^wifh a large group of school children. The 
: -.tibeory needs more evidence before it can be accepted, 
^’^bisjtit Is decidedly suggestive and well worthy of future 
jtesearch, W. J. G. S. 

Ttaitalo di chitnica generate ed apphcala aW Industrie , 
Per Prof. Dott. Ettore Molinari. Vol. 1 : Chttnica 
iftorgemea. Parte Seconda. Quinta edizione rive- 
data ed amplkta. Pp, viii +681-1351. (Milano: 

. Ulrico Hoeph, 1925,) 45 lire. 

Tttfc publication of five editions of a treatise on 
chemistry of the magnitude of ‘ Molinari * within the 
space of twenty years furnishes irrefutable evidence of 
the cordiality with which the book has been received 
by Italian cnemists. The present volume follows the 
same general lines as its predecessors and completes 
volume 1, dealing with inorganic chemistry. Although 
the bulk of this second part exhibits no great advance 
beyond that of the corresponding portion of the fourth 
edition, descriptions of most recent developments of 
value have been added. Moreover, a number of en¬ 
tirely new sections are included, the most noteworthy 
being those on the low-temperature carbonisation of 
coal, decolorising vegetable carbons, pulverised coal, 
titanium pigments, and the borax industry of Tuscany. 
The important subjects of electrolytic soda and cement 
are accorded even more detailed treatment than 
formerly. 

In general, the statistical data which form such a 
marked feature of the book are brought up-to-date, but 
in many cases the prices of products are still qualified 
by the description * pre-War.’ The numerous figures 
are mostly well reproduced and the printing is good, the 
rather smaller type, of which considerable use is made— 
evidently with the object of reducing the proportions 
of the volume—being not at all irksome to read. The 
price is fixed at what in Great Britain and nowadays 
would be a ridiculously low amount, and any chemist 
with a knowledge of the Italian language would find the 
book a profitable investment. T. H. P. 

The Professor on the Golf Links: some Sidelights on 
Golf from Modem Science. By Charles W. Bailey* 
Pp. 91, (London : Silas Birch, Ltd., n.d.) 2s , 6d* 
net. 

THiis book is by the same author as " The Brain and 
Golf/’ which was reviewed in these columns (August 23, 
*924, p, 271). It consists of a light-hearted report of 
the casual conversations of some members of a golf club. 
The chief talker is known as ‘ The Professor/ whose 
topics range from the effect of jazz jumpers for men 
cm their interest in colour and relation to women, to 
psychological types as reflected omthe golf course and 
even in the owners* golf sticks as welt The author aims 
at linking golf with mental and physical science in order 
to interest the average golfer and lower his handicap. 
M ft is in lighter vein than the preceding volume, but 
ooiitfium much sound psychology embodied in anecdotal 
He describes golf as the safest safety-valve, 
in it the unconscious gets an opportunity for 
in a Way socially safe and personally satis¬ 
fying. One Would like to know the incidence of psycho- 
m igglfem i Are the irascible people who let off 
^ 2inka thereby rendered com- 
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patatively innocuous and able to bear with equanimity 
the stresses of ordinary life ? The author has yet to 
give us a more subtle analysis of behaviour on the golf 
links in terms of modern psychology. 

Simen, its Heights and Abysses: a Record of Travel and 
Sport in Abyssinia, with some Account of the Sacred 
City of Aksuni and the Ruins of Gondar . By Major 
H. C. Maydon. Pp. 2444-12 plates. (London: 
H. F, and G. Witherby, 1925.) 165. net. 

In setting out on the journey which is described in 
this book, Major Maydon and his companion, Capt. 
Blain, had as their objective the barrier of mountains 
which forms the north-western edge of the grpat 
Abyssinian plateau, A preliminary journey of recon- 
naisance in 1922-23 was followed by a second expedition 
m 1923-24 in quest of the Walia ibex (Capra Walie), 
the home of which is in Simen, although its existence, 
as the author says, “ was a question of uncertainty/* 
From Simen they went on to Addis Ababa and into 
the Arusi country in search of mountain inyala. 
Major Maydon’s descriptions of the wonderful hill 
country of Abyssinia, slashed by precipitous ravines 
and abysses, conveys a vivid impression to the reader, 
which is enhanced by some excellent photographs ; but 
he seems to have found, with reason, the natives less 
attractive than their country The appendices, in 
addition to descriptions of the Walia ibex and the 
inyala, and their habits, give information relating to 
prices and outfit which will be useful to those who may 
be inspired by the author to follow in his footsteps. 

Practical Pharmacognosy. By T. E. Wallis. Pp. 
x + 115. (London: J. and A. Churchill, 1925.) 
7 s. 6 d. net. 

This excellent little book will be of great value to 
teachers and students requiring an elementary guide 
to laboratory work in pharmacognosy. The standing 
of the author, who is lecturer in botany to the Pharma¬ 
ceutical Society, and the recommendation implied by 
the contribution of a foreword by Prof. Greenish, are 
sufficient guarantees of the accuracy of the text, which is 
arranged m a very clear and practical manner. The 
ground covered is necessarily familiar, but the chief 
value of the book lies in the fact that it is essentially a 
statement of the laboratory Work in this subject given 
at Bloomsbury Square. Part 1 consists Of schedules 
of instructions for the examination of the drugs, each 
schedule being accompanied by a most useful comple¬ 
ment in the form of short notes. Part 2 comprises a 
description of forty-five medicinal plants and concludes 
with a scheme for the description of drugs. The book 
is abundantly illustrated, and special reference must be 
made to the many skilful line drawings prepared by 
the author and his wife. 

The Pocket Book of British Birds . By Richard Kearton 
and Howard Bentham. Pp* ix + 3S9. (Ix>ndon, 
New York, Toronto and Melbourne: Cassell and Co,, 
Ltd., 1925.) 6 s. net. 

Mr. Kearton and Mr. Bentham have produced a 
pocket guide to British birds. The letterpress consists 
of a condensed summary of the usual text-book informa¬ 
tion about each species. The very small reproductions 
of * photographs seem unlikely to be so useful for 
purposes of identification as the authors suggest. 



586 


Njiti/m 


1 ' 


' v ** ’■Vf'i 




Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice ts 
taken oj anonymous communications ,] 

The Fine Structure of the X-ray Absorption Edge 
in tbe A-Series of Argon and Its Possible Inter¬ 
pretation. 

As is well known, X-ray absorption phenomena may 
be characterised in the following manner ; In general 
the absorption decreases with decreasing wave-length 
of the X-rays A sudden increase of absorption, 
however, takes place at some definite wave-lengths 
( f absorption edges # ) characteristic for the absorbing 
element in question. Each of those absorption edges 
is connected with the removal of an electron from a 
corresponding sub-group of electrons in the atom. As 
for the heavier elements there are one sub-group of 
electrons in the /f-shell, three in the L -shell, five an 
M -shell, we might expect the existence of one 
Jf-absorption edge, three L -edges, five M-edges. Such 
edges have really been found for several elements by 
different workers. 

More accurate measurements, especially of the 
workers in Siegbahn's laboratory, have brought to 
light that the wave-lengths of the absorption edges 
to a rather small amount still depend on the chemical 
or physical state of the absorbing element Besides, 
in some caTeful investigations it has been shown that 
the mam absorption edge very often is accompanied 
by one or two other rather faint edges lying immediately 
in the neighbourhood and usually to the short wave¬ 
length side of the main edge. As has been shown by 
Miss Chamberlain, 1 at any rate part of this ‘ fine 
Structure ' of the absorption edges must be ascribed 
to the presence of different chemical compounds in 
the absorbing screen used in the investigations. As 
in the case of photographic registration, the time of 
exposure has "to be rather long, it is reasonable to 
as$ume that an appreciable amount of the absorbing 
substance may be decomposed during the exposure by 
the action of the X-rays We have, however, several 
reasons for believing that not all of the fine structure 
of absorption edges hitherto observed can be explained 
in the above simple way. 

In order to obtain some more conclusive data 
regarding the fine isfrticturo of absorption edges, we 
have investigated the A r -absorption spectrum of argon. 
The use of this substance has several important 
advantages. The well-known Siegbahn vacuum- 
spectrograph could be filled with the gas. By Varying 
the pressure of the gas the most favourable condition 
for getting a sharp absorption edge was easily obtained 
Complications due to chemical changes of the ab¬ 
sorbing substance as observed by Miss Chamberlain 
are excluded Besides, we should expect that an 
eventual fine structure in the case of a mono-atomic 
gas would afford less difficulties for a theoretical 
interpretation. 

One of the present writers,* and independently 
Wentzel,® have suggested the following explanation 
of the fine structure of X-ray absorption edges 
The mam edge m the case of the K-absorption 
corresponds to the transition of one tf-electron iust 
to the outside of the atom ; the other edge or edges 

1 Katherine Chamberlain, Nature, October 7, 1924; Pkys. Rwitw, 
86, ^<1923) 

■ X). Coster, ZHtschnfl fUr Pkystk, 86, 83 (1924) 

• G. Weniael. see SommerfeUrs book, (ourth German edition, p. 326, 
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lying to the short wave-length aid* eoftih 
should correspond to-a aimuitaneouft transition 
electrons connected with one single absorption act. 
If one of these electrons is the A-electron ana the other 
an electron of the outmost sub-group, we Should 
expect the order of magnitude of the energy difference 
of the main edge and the secondary edge to correspond 
to about 20 volts, which is just the order of magnitude 
usually found by experiment. 

The absorption edge of argon was exposed with 
gypsum as the analysing crystal. Though several 
exposures were tried with Argon pressures ranging 
from 3 mm. to 80 mm,, no fine structure At all could 
be detected on the plates, the edge itself being very 
sharp and prominent. Using the same gypsum as 
analysing crystal for the elements chlorine and 
potassium as absorbers, however, in the same time 
of exposure (from one to six hours) a very good fine 
structure was easily obtained. The same thing was 
tried for other regions of the spectrum where we should 
expect secondary edges connected with a simultaneous 
transition to the outside of the atom of a -electron 
and an electron of one of the other sub-groups of the 
M -shell, or a transition of a A-electron and an 
/.-electron, or of two AT-electrons, No such edge 
could be detected, though in our experiments a sudden 
change of the total absorption of t per cent should 
have been easily detected (the total absorption being 
95 per cent, of the intensity of the incident rays). 
From these experiments we *may conclude that 
absorption processes connected with transitions of 
more than one electron do not contribute to the 
absorption of X-rays to any appreciable amount, and 
that such transitions at any rate cannot explain the 
occurrence of the fine structure of absorption edges. 

We may also assume that the fine structure of 
absorption edges might correspond to transitions to 
the different optical orbits available for the electron 
removed from the Inside of the atom by an absorption 
process. 4 Now in the case of a mono-atomic gas such 
as argon* the fine structure connected with those 
optical orbits may be easily estimated. If an electron 
has been transferred from the A-shell of argon to an 
optical orbit of the same atom, this electron moves 
in a field of force which to a high approximation must 
be the same as the field of force of the valency electron 
in the ordinary potassium atom, the difference in 
nuclear charge of one unit being compensated by the 
absence of one A-electron If the same selection 
rules which are applied in the field of optical spectra 
and of ordinary X-ray spectra also hold for a transition 
of an electron from an X-ray orbit to an optical orbit, 1 
the only optical orbits which in the present case come 
into consideration are p-orbits, as the orbit of the 
A-electron may be compared with an optical 5-orbit. 
The largest eriergy difference between p-orbits, *.e. 
the difference between 2 p and 3 p, corresponds to about 
1 4 volts, which is far too small a difference to be 
separated in our experiments referred to above. 

We therefore repeated the experiments with calcite 
as the analysing crystal and a very narrow slit 
(0 025 mm,). We really succeeded in obtaining two 
different absorption edges at about 0 1 mm. apart, 
separated by a rather sharp black line, Control plates 
were taken to make sure that tbe observed structure 
could not be ascribed to any other Cause but the 
presence of argon in the spectrograph. Measurements 
of our plates gave for the difference of the observed’ 
edges about 17 X.U. corresponding to 17 volts 
(with an accuracy of about 20 per cent.). Thus we*" 
may state that the difference measured is certainly' 
of the order of magnitude theoretically expected* 

fcitAtogoos suggestion w*» mode for the fcst thtw hr KoaukL iaU4.%. 
on the QlA*«ttati9ftotXT*y spectra, , _ >, $ 
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obtained it is, however, 
bte to decide with certainty it $im difference 
Ely vcmt be Ascribed to a 2/? and a $p orbit (tbeonly 
qther energy difference of the potassium spectrum 
which might come into consideration as being of 
about the same magnitude is is-2p corresponding to 
volts). Other eventual edges corresponding to 
higher ^-orbits He too close together to be separated 
even with calcite. 

Experiments are being started with the X-ray 
absorption spectrum of neon, for which fine structures 
are expected corresponding to energy differences in 
the optical spectrum of sodium As in this case the 
separation is expected to be much larger than in the 
case of argon, we hope to be able to decide some 
questions which still remained unsettled in our 
experiments with argon. D. Coster. 

J, H. van per Tuuk 

Physical Laboratory, University, Groningen. 


Spinning Electrons and the Structure of Spectra. 

Goudsmi r and Uhlenbeck have suggested that the 
structure of multiple lines in spectra can be made 
much more comprehensible if it is assumed that the 
electron itself has a magnetic moment of one Bohr 
magneton (eh/^wmc) and an angular momentum of 
one-half unit (A/4»), which can orient itself in various 
ways with respect to the normal to the electron orbits 
Goudsmit and Uhlenbeck point out ( Naturwissen - 
schaften, Nov 20, 1925) that to obtain such a magnetic 
moment from the rotation of a Lorentz electron about 
its axis, there would have to be a peripheral velocity 
greatly exceeding the speed of light. It can also be 
easily seen that the magnetic energy with its resulting 
mass would be much greater than the electrical 
energy. These difficulties do not seem to be easy to 
overcome by any small modification of the classical 
model of the electron. It appears, however, that an 
entirely different picture of electronic structure, based 
on the idea of light quanta, is capable of giving a 
consistent explanation of the energy of the electron, 
afid also of predicting the values of some of the 
electronic constants 

The author has suggested that the energy in light 
waves consists of corpuscular quanta which are 
guicfed by a virtual field, along Poyntmg’s vector or 
some similar direction. In general, the direction 
could not be just that of Poynting’s vector, for that 
does not transform as a velocity under the Lorentz 
transformation. In the particular case where E and 
H are equal and at right angles, however, as for a 
wave in free space, a vector of magnitude c along 
Poynting's vector may be proved to transform as a 
velocity, so that for this case it can be taken as the 
velocity vector of the quanta. A defect in such a 
scheme was the existence of the constitutive energy 
of the electrons, which presumably is energy in the 
field, although otherwise the field was not supposed 
to carry energy. The present suggestion is that the 
electron's field itself is virtual, and that its energy 
consists of a quantum, which is permanently attached 
to it, revolving about it. To make this consistent 
with the radiation theory, the path of the electronic 
quantum should be determined m the same way as 
' the path of a quantum in a radiation field. This can 
be done ; for if we imagine a virtual field, consisting 
of an electrical point singularity e, and a magnetic 
doublet singularity ehi+mne, there is a circle in the 
, equatorial plane at every point of which Poyn ting's 
• vector is tangential to the circle and satisfies the 
particular conditions given above, so that this orbit 
tye the path of a quantum, The circle has a 
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radios r* satisfying the condition that the electric 
field at this distance, £/r 0 *, should equal in magnitude 
the magnetic field, ehl^rmcr^, which gives r 0 = 
hf^irtHC = 1*93 ^ 10"** cm. Evidently at points of 
this circle the fields are perpendicular to each other, 
and Poynting's vector is tangential The picture of 
the electron is then an eaergyless field from a point 
charge and doublet, with the energy and angular 
momentum located in the quantum travelling with 
the speed of light in a circle of radius r 0 . 

We assume the energy of the quantum to be given 
by the quantum condition for a rotator in its first 
state, E = kvjz y where 9 is the frequency of rotation 
Since the quantum travels with the velocity of light, 
this frequency is c/2»rr 0 Substituting for r 0 , this is 
v-2mc^lh t giving from the quantum conditjbn 
E - hv/2 ~ me*. The mass of this energy is Efc* - m, 
so that the quantum carries just the mass of the 
electron The angular momentum is equal to mr 0 c ; 
again substituting for r 0 , this equals A/4T Thus 
we obtain a rational explanation of the half*quantum 
value of the angular momentum, and of its anomalous 
ratio to the magnetic moment. 

In attempting to work out the dynamics of the 
paths of quanta, many interesting questions present 
themselves. It is necessary to consider that there 
are forces acting on quanta which must operate when 
the quanta change their direction and hence their 
momentum The reactions of these forces on atoms 
may in some cases be the " quantum forces " which 
the author has suggested for changing the atom from 
one stationary state to another in a quantum transi¬ 
tion. It is hoped that a further study of these 
forces will provide more definite information about 
the dynamics of an electron such as lias been here 
suggested. J C. Slater 

Jefferson Physical Laboratory, 

Harvard University, 

March 18. 


Mercury Helides. 

In a first note {Nature, December 13, 1924, p, 861) 
I announced the synthesis of mercury’ hehde. In a 
second note (Nature, March 7, 1925) the empirical 
formula of the compound was given as HgHe, and after¬ 
wards (Nature, June 20, 1925, p 947) the formula 
HgIIe 1(l was substituted for the earlier one. Details 
of the methods and apparatus used for synthesizing 
the compound were given in a paper communicated 
to the Royal Society last July The chief points of 
interest with which that paper dealt may be con¬ 
veniently enumerated as follows . 

1 The formation of the hehde is accompanied by 
a decrease in the pressure of the helium. 

2. The maximum decrease in pressure during any 
synthesis was never greater than 3*3 per cent of the 
initial pressure of 6 mm. 

3. At ordinary temperatures the hehde possesses 
stability ; but on passing the gas over a red-hot 
platinum spiral it is completely resolved into its 
components , and as a result of the decomposition 
the helium is restored to its original volume and 
pressure. 

4. The compound is neither liquefied nor absorbed 
by charcoal at the temperature of liquid air, 

5. In a quantitative analysis of the helide, the 
total weight of the mercury obtained was 0-00021079 
gm. 

6. Experiment proved that the helide is moat 
readily formed when the pressute of the helium 
approximates 6 mm. of mercury 

7. Qualitative experiments made with a Jamm 
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interferometer having tubes 25 cm. Jang showed that, 
m the synthesis progressed, the refractive index of the 
mixture became somewhat greater than that of the 
helium alone 

During the past seven or eight months the plans 
for synthesizing the helide have been modified and 
the apparatus enlarged. All qualitative experiments 
made with the new apparatus have clearly indicated 
the formation of the helide HgHe 10 and have thus 
tended to confirm the accuracy of my earlier work 
The new apparatus produces a larger quantity of 
helide, but the maximum percentage found mixed 
with the helium has never exceeded that obtained 
in my first experiments 

Using three differently formed synthesizers in senes, 
I have now succeeded m obtaining a second helide 
of mercury This also remains gaseous at the tem¬ 
perature of liquid air, and charcoal fails to absorb it 

During the synthesis of the second helide the 
pressure of the helium was unaffected. Taking the 
density of helium as 1, that of the mixture of helium 
and helide, when measured with an Aston micro- 
balance, was found to be 1*150. The helide was 
decomposed by passing it over a red-hot platinum 
spiral and the mercury collected Its weight was 
0*0002714 gm Assuming the formula of the helide 
to be HgHe, the calculated density of the mixture is 
1*148, The close agreement between the measured 
and calculated values leaves no doubt as to the 
formula for the helide 

To account for the non-liquefaction of the helicles 
at the temperature of liquid air, I was inclined to 
regard them as clouds of charged particles On this 
point Prof Soddy has been kind enough to give me 
his own views. He writes, " I do not think it likely 
that you have a cloud of solid or liquid particles passing 
through the liquid air, though it is perhaps a possibility 
to be borne in mind. . . . My own view is rather that 
a compound of helium is of a different category* from 
any known chemical compound, as the completed 
ring of electrons which never act as valency electrons, 
must be so acting in this case. If so its properties 
cannot be inferred from those of known gases, and 
there is therefore no a prion reason to expect that 
it would be condensed by liquid air and charcoal. 
Its properties must he ascertained de novo , and none 
of them can be inferred from known chemical data " 
Prof Soddy regards his views as speculative. 

In conclusion, it may be added that experiments 
made with pure argon yielded results entirely negative. 
Prof. Soddy has suggested that it would be of interest 
to repeat the experiments with neon substituted for 
helium. This I propose doing as soon as I can either 
purchase or obtain the loan of some 20 cx. of the 
pure gas. The presence of helium would obviously 
be detrimental. J, J. Manley. 

Daubeny Laboratory, 

Magdalen College, Oxford, 

March 25 


Ecotypes of Plants, 

In Hereditas, Bd vi (1925), which has just come to 
hand, there is an extremely interesting paper by 
G6te Turesson on " Plant Species in Relation to 
Habitat and Climate ” This author has grown in 
Sweden upwards of 10,000 cultures of various types 
and races of certain widely distributed plants, in order 
to ascertain the precise nature of the forms inhabit¬ 
ing different environments Particulars are given 
concerning about fifteen species, with numerous 
illustrations. 

It is found that the species exhibit parallel 
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types," which It is proponed to, Agnate hy fifa, 4 
names campestris, arenarius, salinus, aubalpihua* ,an |4 , 

alpinus. These names are by themselves sufficient ,,; 
to indicate the nature of the habitat, and an ex- ' 
perienced botanist will be able to imagine the char¬ 
acter of the adaptive modification. However, these ‘ 
ecotypes are to be understood to include only heredi¬ 
tarily modified forms, and the immediate effects of 
the environment are placed in another category. It 
is shown that the several ecotypes are not produced 
whenever the conditions seem to call for them. They 
are sorted out from the genotypes which the plant is 
able to produce Thus there are four species (of the 
genera Melandnum, Ranunculus, Rumex, and Geum) 
which produce " alpinus M ecotypes in Scandinavia, 
but not m the Swiss Alps, although the very same 
species exist in Switzerland. It is as if the plant 
produced the hand of cards, and the environment 
played the game. The five parallel sorts of ecotypes 
correspond with five common types of environments 
into which suitable varieties might enter and in which 
they prospered. e 

The author has done hia best to correlate the 
several ecotypes with names already bestowed by 
botanists In this he has not been altogether success¬ 
ful, the numerous available varietal names, based on 
herbarium specimens, being often not precisely 
applicable in the sense desired. Thus m Sptraa 
uhnana the " variety denudata " is present in all 
three ecotypes studied, and although the type speci¬ 
men of Presl probably belongs to one of them, the 
restriction of the name to this ecotype would quite 
contradict the original intention and general usage. 

It is therefore proposed that previous names shall l>e 
discarded in the type of work represented by the 
paper, and the ecotype names campestris , arenanus, 
etc,, substituted, no matter what species is concerned. 
There axe, however, numerous minor biotypes not 
covered in this way, and the author remarks in refer¬ 
ence to Leontodon autumnahs : "To those, however, 
for whom the increase and the naming of ' new * 
biotypes is a particular pleasure, as well as to other 
intending bidders, I am willing to offer a couple of 
hundreds hitherto undescribed in a living and ex¬ 
quisite condition " 

At this point it may be possible to question the 
adequacy of the author's methods The ecotype 
names certainly have the very great advantage of 
being intelligible in a general sense, without further 
explanation But ought we to be satisfied with this 
" general sense " ? Mr, Turesson himself brings out 
very clearly the fact that parallel ecotypes of the 
same species m different regions may not be just alike. 
Thus, while the ecotype system is highly illuminating, 
it should not take the place of definite names accom¬ 
panied by precise descriptions, and supported by type 
specimens in the herbaria. Also, it is not dear that 
the most minute analysis of the various biotypes will , 
not after all furnish the necessary materials for an . 
adequate synthesis. Probably the fault to be found 
with taxonomists is not connected with the minuteness 
of their analysis, but with .the mechanical way in 
which much of the work has been done, in the absence 
of guidance from biological theory. We may even 
believe that the coming years will see the study Of 
biotypes and phenotypes carried to extremes now 
undreamed of. The work will represent a fascinating 
game, out of which win emeqge from time to time 
results of high practical and scientific value. 

T. D, A. CockSMSLL* 

University of Colorado, ' ; 

Boulder, Colorado, , 

March x2. 
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The Boskop Skull. 

In criticising Pycraft's paper on the Boskop skull, 
my whole object was to get a fuller consideration of 
what I believe to be an extremely important early 
human skull. Opinions will differ so to the restora¬ 
tion of all imperfect human crania We have seen 
how greatly anthropologists have differed in the 
restoration of the Pi It down man, and it is not 
surprising that there should be differences about the 
Boskop man, 

Py craft agrees with H aught on m giving the 
greatest length as 205 mm Now the calvaria as 
preserved certainly measures 205 mm., but much of 
the lower part of the frontal is lost, and though there 
was certainly no large supra-orbital eminence, there 
must have been, from the curve of the anterior part 
of the frontal preserved, at least a small one, and 
even Pycraft m his restoration shows a small one 
By no possibility can the antero-posterior measure¬ 
ment have been less than 208 mm , it may have 
been 212 mm. Dart gives it as 210 mm., and this 
must be very near to the actual measurement 

Pycraft doubts whether any anthropologist would 
1 restore 1 the skull as I have done Perhaps he is 



Fn, i,—Restoration of thr Boskop skull, with outline of soft parti ai 
they may have been before the teeth weic lost, 

right. His own restoration does not differ very 
greatly from mine. He puts the temporal fragment 
a little lower than I do, and he has failed to observe 
the small portion of parietal attached to the temporal. 
By lowering the temporal fragment he would make 
the brain still larger than I would. He objects 
strongly, however, to a brain of 1900 c.c or more. 
Elliot Smith, Dart, and Drennen all agree to a brain 
of 1900 c.c., so that whatever errors I may have 
made in the restoration I am certainly in as good 
company as I could desire as to the result. 

With regard to the jaw, concerning which Pycraft 
has nothing to say in his paper, he makes in his letter 
(Nature, February 6, p. 196) the following remark¬ 
able statement: " All of us who examined this 

fragment while it was at the British Museum 
regarded it as of no importance at all! ” When I 
examined the iaw ten years ago, and I have never 
seen it since, I came to the conclusion, after very 
careful consideration, that the enlarged socket had 
held the root of the canine and not the first premolar. 
I made many drawings of the jaw, which I still have, 
and even had it X-rayed. Part of the socket, but 
not all of it, has been eroded by an abscess, but 
whether this is the socket of the first premolar or of 
the canine the jaw is still a remarkable one, and it 
will certainly come as a very great shock to many 
that a large fragment of the jaw of an extremely 
ahdtt^t and completely fossilised human being— 
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possibly the oldest known * Neanthroplc' type—is 
regarded by all those who have examined it at the 
Bntish Museum " as of no importance at all " 

Fig. 1 is from a restoration I made ten years ago, and 
may convince those who are not anthropologists that 
the skull and even the jaw are of some interest. 

R. Broom, 

Douglas, S. Africa 


The Stone Age In Ceylon. 

In L*Anthropologic (Nos. 1 and 2, vol. 36) Dr. Fritz 
Sarasin discusses in a valuable paper (pp 75-115) the 
pros and cons of this question. He concludes that 
there existed a pre-Veddah population in Ceylon—r-to 
which the " Cambridge History of India ” does not 
refer—whose culture was analogous to the Aurignacean 
of Europe. 

Dr Sarasin, however, makes the arresting state¬ 
ments that it is difficult to imagine how men, possessed 
of only small stone implements incapable of cutting 
down trees, could exist in forests so humid and full 
of leeches as those of the Ceylon mountains, and in 
which they could not find the necessary subsistence, 
unless, through climatenc oscillations, there occurred 
steppe periods, and that it seems impossible, with the 
present climate, for these human stations (which he 
discusses) to have existed in the forests 

May I recall to Dr, Sarasin*s memory the conditions 
under which the Koeboea of Sumatra exist ? These 
people, perhaps the most primitive on the globe and 
supposedly the most ancient inhabitants of Sumatra, 
live m isolated communities in several regions of that 
island Their abode from time immemorial has been 
in the vast, sunless, pathless, tiger- and leech-infested 
and moisture-laden virgin forests, out of which they 
rarely emerge of their own accord, but through winch 
then sense of direction is ' uncanny ' They make no 
clearances, having no implements capable of the work, 
nor do they cultivate a single comestible They 
subsist entirely on the inexhaustible products of the 
woods, especially on durians, jack-fruits, figs, tubers 
of sorts, wild honey, and even the putnd carcasses 
they may discover From time to time, when suc¬ 
cessful in killing a rhinoceros or a tapir, they gorge 
themselves until only the bare bones of their feast 
remain, alongside which are left no signs of human 
activity. They live as do the beasts, ever in search 
of the wherewithal to appease their insatiable appetite. 
Until the intervention of the Dutch authorities, the 
Koeboes were hunted by Sumatran * radjahs ’ and 
chiefs for enslavement as if they were really wild 
animals. The Malay so esteemed them when I made 
acquaintance with these nomads forty-five years ago. 
They have no true abidmgTplace ,] they erect temporary 
wind-screens with palm leaves and. branches, more 
primitive even than the Australian's humpy. Their 
weapons, all of wood, are pointed, fire-hardened 
bamboo spears and the deadly accurate blow-pipe. 
A few among them now possess knives obtained from 
the Malays by the curious method of silent exchange. 
Their dead are thrown into some dense thicket, which 
is otttimes set on fire, but the body is generally left 
for any prowling carnivore. This custom accounts 
for the ranty of their osseous remains—as probably 
for that of the bones of the Chelleans and Acheuleans 
—except of those sedentary few groups, partly ‘ tamed * 
and half converted to Moslemism, who practise 
sepulture. 

If these a-htlnc nomads had discovered stone 
artifacture, their handiwork would have strewn the 
forest floor and been found abundantly in the alluvium 
of the rivers, without any marked climatic oscillations. 
Their discarded belongings, which in a few months 
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turn to dust, leave no record of an age-long persistence 
under their verdant sanctuary. Their life-story, 
however, affords a highly instructive picture of how 
generations knowing only wood, of whom no evidence 
survives, may have succeeded in handing on their 
race from one millennium to another, 

Henry O. Forbes. 

4 Haven Green, Ealing, W 5 


The Hydrogen Doublet. 

In measuring doublet separations, the Fabry-Perot 
interferometer can be so adjusted that the fringes of 
one component fall half-way between those of the 
other This eliminates most of the distortion present 
in other instruments Using this method, the doublet 
separations at a pressure of 0-5 mm and a current 
density of 0-25 amp per sq cm have been found to 
be 0*316 + 0002 for Ha, 0-329 J 0-005 * or Hp, and 
0*353 +t»-o°7 f° r H7 The wave-lengths of each 
component have also been determined and indicate 
thati?= 109677-7010-04, with the use of Sommerfeld's 
formula. 

The doublet separations, however, do not fit 
Sommerfeld’s simple theory with the ordinary principle 
of choice. They can be explained by assuming that 
the forbidden components for which AA = o are 
present, increase in intensity with an increase in 
current, and are polanBed with the electric vector 
parallel to the current. These components have 
always been found in the work on He*, so that they 
would naturally be expected in hydrogen The 
presence in Ha of the component designated by 
Sommerfeld as lie, will reduce the theoretical separa¬ 
tion to the observed value, while the presence of lb 
will not affect it very much The polarisation of lie 
will produce a smaller doublet separation m the light 
from the side of the tube than in that from the end. 
This is found to be the case when the current is heavy 
enough partly to orient the atoms. The correspond mg 
polarisation of the light from the side is found also 
at current densities in the neighbourhood of 1-5 amp. 
per. sq. cm. The increase in intensity of these 
components with an increase in current will pro¬ 
duce a greater relative increase in the short wave¬ 
length component than in the other. This is found 
experimentally to be the case. 

The intensities predicted by Kramers, upon the 
assumption of a disturbing field, are much too email 
to explain the observations if fields small enough 
to be compatible with the observed width of the 
lines are used. The results tend to support the 
suggestions of TJhlenbeck and Goudsmit (Nature, 
February 20, p. 264), which in effect replace the 
principle of choice for azimuthal quantum numbers 
with the one for inner quantum numbers. 

William V. Houston, 
National Research Fellow. 

Norman Bridge Laboratory, 

Pasadena, California, March 13. 


Domestic Heating. 

Lkiters to Nature have to be short, so every word 
should carry its full significance I said m my letter 
in the issue of March 6 that the peculiar value in 
glowing coal fires " is either absent or very weak in 
radiation from anthracite stoves or gas and electric 
fires ” To a careful reader it would be obvious that 
I had tried the effects of radiation from a gas fire. 
Prof Hill (April 3, p 487) is incorrect in his assump¬ 
tion that 1 would have got 44 equally good effects from 
a glowing gas fire.’ 1 I did not get equally good effects 
from a glowing gas fire. On the contrary, I got 
markedly inferior effects. Even the best form of gas 
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fire is positively irritating rather than healing to 
surfaces exposed to it. 

Of course, I allow that the bright light of a good 
electric lamp has some slight beneficial effect, and is 
better than nothing. Prof. Hill quotes its effect on 
the iguana. Human physiology, however, is very 
different from that of an iguana, and however useful 
evidence may be from animals, first-hand evidence 
from a sensitive human subject is much more valuable. 

Prof Hill speaks of the coal fire polluting the 
atmosphere ana screening off the sunshine. May I ask 
him to examine the returns of the tonnage used in 
domestic fires and note how small it is compared 
with the millions of tons used by commercial fires ? I 
am entirely with him in claiming that electricity and 
gas should be used in all factories and for cooking 
and heating water. Moreover, before condemning the 
domestic coal fire, Prof. Hill should take into consideia- 
tion the possibility of its improvement (which I urged 
upon our Government m 1914). The valuable domestic 
qualities of coal could be retained and the smokiness 
and economic loss of by-products be eliminated by 
the use of partial coking at low temperature 

Marie C Stores. 

Givons Grove, Leatherhead, Surrey 


The Oxidation of Ammonia. 


L. Andrussow (Bet. 59, 458, 1926) has suggested a 
scheme of reaction for the oxidation of ammonia in 
which mtroxyl, NOH, is an intermediate product. 
The scheme put forward by Andrussow, together with 
many others, were derived by the present writer some 
years ago when engaged m experimental work on 
ammonia oxidation, but none of these has been 
published It seems desirable, however, to point out 
that the scheme put forward by Andrussow suffers 
from the defect that mtroxyl, NOH, if formed as an 
intermediate product, might be expected to break 
down to a considerable extent into nitrous oxide, a 
substance which, so far as the writer is aware, has 
never been detected among the products of the oxida¬ 
tion of ammonia. A more likely intermediate product 
would be nitrohydroxylamic acid, which is known to 
break down with formation of nitric oxide. It is 
suggested that the oxidation may occur in the follow¬ 
ing stages, each reaction m which is bimolecuiar or 
ummolecular: 


Si 


S' 


NH. 4 - 0 ^ 11 , 0 .. 

2NH 8 O a = 2NHa(OH), 

2NH,(OH) 8 » N|H a (OH). + 2 H ,0 

(iv) N a H*(OH) a + O, = N-HjOg 4 H.O 

(v) N.H.O3 = 2NO + H b O. 

The wnter had intended to make further experi¬ 
ments on the mechanism of the oxidation of ammonia 
but has not been able to carry these out. He therefore 
puts forward the above hypothesis as an alternative 
to that of Andrussow, since it does not seem open to 
the objection mentioned above. 

J. R Partington. 

East London College, 

University of London. 


What We Know. 

Let this, from Meredith, be my reply to the 
electrician in my composite fnend Sir Oliver Lodge 
(Nature, March 27, p 453). 

O sir, the truth, the truth I is't in the skies 
Or in the grass or in this heart of ours ? 

But O the truth, the truth I the many eyes 
That look on it 1 the diverse things they see, 
According to their thirst for frfcit or flowers I 
Pass on : it is the truth seek we* 

Henry E. Armstrong. 
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Odours and the Sense of Smell. 

By Dr. J. H. Kenneth. 


F ROM year to year the number and extent of 
specialised investigations of the organs and 
sense of smell and of odorous substances is steadily 
increasing. There are few treatises which deal with the 
subject in a comprehensive manner, and none which 
could be termed exhaustive. The reasons for this 
deficiency in scientific literature are many, the main 
reason being the difficulty of combining, except by 
means of a symposium, expert knowledge of each of 
the many different subjects which coalesce in the 
science of smell. Boyle's “ Exercitationes ” (1672), 
Goquet’s “ Osphresiologie ” (1821), Zwaardemaker's 
“ Physiologie des Geruchs ” (1895), and “ L’Odorat ,f 
(1925), the presidential address to Section A of the 
British Association (1898), by Prof. Ayrton ; Haycraft 
on “ The Sense of Smell ” (1900), Henning's “ Der 
Geruch” (1916), the “ Essai d'oUactique physio- 
logique,” by Heyninx (1919), and “ Smell, Taste, and 
Allied Senses in the Vertebrates,” by G. H. Parker 
(1922), are some of the‘outstanding efforts towards an 
integration of the heterogeneous elements composing 
the science of smell This co-ordination of special 
knowledge comprised in the science of smell (olfactology, 
osphrfaiologic, Geruchslchre) in its widest interpretation 
may conveniently be termed * osmics ’ ( Vosmique, 
osmica, Osmik). 

The subject may be divided into three main and 
interdependent aspects or foci; morphological, psycho- 
physiological, and physico-chemical. In addition there 
would be included all the numerous applications en¬ 
gendered by the science in its different aspects. 

The morphological division, again, may be divided 
into two parts—one dealing with the structure and 
development of the peripheral and central olfactory 
apparatus (osphrenes), and the other with the structure 
of odorous apparatus (osmenes), both in health and 
disease. There are many anatomical, histological, and 
embryological data available; for example, accounts 
of the olfactory mucous membrane of the frog, the 
olfactory nerve of the goose, the absence of olfac¬ 
tory pigment in albinos, hippocampal abnormalities 
in epileptics, scent organs of butterflies, and the 
odorous gland of the chamois, to mention some at 
random. All these many isolated observations require 
some sorting out and co-ordination, not merely m order 
to facilitate knowledge of morphological work already 
done, but also to stimulate and direct further research 
and integration of knowledge. Even the comparative 
histology of the olfactory mucous membrane, or that 
of the vomero-nasai organ, has yet to be completed, let 
alone the comparative morphology of osphrenes and 
osmenes as a whole. Consideration is also due to the 
connexions between the olfactory apparatus and other 
parts of the body, such as endocrines and the sexual 
apparatus. Osmics thus provides a most extensive 
field of research, not only for the individual morpho¬ 
logist, but for team work. 

While noses have an interest all of their own, it is 
their performances which make a wider and * more 
intensive appeal. From the mysteries of good and evil 
as represented by fragrances and stinks, to the examina- 
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tion of the psycho-galvanic response to the action of 
hydrogen sulphide and amyl acetate on the lipoids in 
the hairs of the olfactory cells, is a far cry, a cry dimly 
perceived by the osmic as well as by the cosmic 
philosopher. The general study of reactions to 
olfactory stimuli is not easily systematised, partly 
owing to the prolonged courtship between physiology 
and psychology, However, a discussion of some of the 
problems requiring elaboration will indicate the scope 
of the physiological and psychological aspects. 

To begin with, the nature of olfactory stimulation is 
not yet satisfactorily understood. The general opinion 
would favour the theory that it is induced by some form 
of solution of the odorous molecule (odorivector, 
Geruchstrager). The minimum number of such odori¬ 
ferous molecules necessary to produce an olfactory 
sensation is estimated by Prof. Zwaardemaker to be 
20 x io 8 in one nasal fossa The intensity of the 
sensation would appear to depend on the number of 
molecules impinging on the olfactory mucous mem¬ 
brane, while the quality of the sensation depends on 
the molecular structure of the odorivector. According 
to Heyninx, the quality of the olfactory sensation 
depends on the wave-length of the molecular vibration, 
only such wave-lengths being sensed as lie between 
o*3s f 1 an d 0*20//-. He docs not record the inference 
that this theory would account for the greater liminal 
range in many animals. Further, following conclusions 
by Parks which have been quoted by Chwolson, the 
molecules would form a layer of 0*13/1 in thickness on 
the surface of the olfactory membrane. Their vibration 
would be transmitted to the olfactory hairs and cells. 
Heyninx suggests that the olfactory pigment functions 
50 as to provide something like resonance. It has 
occurred to the writer that such * resonance 1 may be 
due to one of the primary functions of the pigment 
being possibly that of a protective screen against over- 
stimulation of structures in the conum of the olfactory 
mucous membrane, by ultra-violet activity. 

A considerable amount of work has been done by 
various observers, chiefly by Zwaardemaker, on the 
measurement of olfactory acuity (olfactometry) in 
health and disease. Observations on the senses of the 
Todas, by Rivers, and experiments on Javanese and 
Europeans, by Grijns, adumbrate a more extensive 
investigation of olfactory acuity in the different races 
of mankind. More quantitative data than are now 
available on the olfactory acuity of animals are also 
desirable. Of interest here, too, is the measurement 
of simple reaction time, which has been carried out by 
Buccola, Moldenhauer, Vaschide, and requires ampli¬ 
fication and comparison with association time. Crude 
stop-watch experiments tend to show that in a given 
individual the time required for smell-word associa¬ 
tion does not seem to differ from that for word- 
word association; but there is a difference which 
requires demonstration by more exact methods of 
experimentation. 

Another interesting field for research is the investiga- 
tioh: of olfactory reflexes and odour preferences. There 
are inborn and acquired likes and dislikes, which form 
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a kind of olfactory syndrome or diathesis characteristic 
of the individual. Owing to fluctuations in the affective 
judgment of odours due to changes in metabolic con¬ 
ditions, it would seem probable that an olfactory 
diathesis would have some diagnostic value, especially 
if linked with an examination of colour preferences. 

Although the history of perfumery gives much infor¬ 
mation with regard to odour preferences among different 
peoples, ex penmen ts on a large scale are desirable in 
order to correlate affective judgments with other 
factors, such as pigmentation, endocrine balance, etc. 
Quite an appreciable amount of work has been done on 
the question of smell and sex, but there is room for 
further investigation The problem of preferences is 
intimately related to the examination of olfactory 
associations. When dealing with familiar odours, the 
percentage of failures to form ascertainable associations 
is relatively small, according to recent (1924) experi¬ 
ments only about 15 per cent. The fact that olfactory 
associations are very largely formed unawares, makes 
their investigation of some practical importance, 
especially when linked up with olfactory associations 
occasionally occurring in dreams. An odour con¬ 
stitutes a more effective characterisation of persons, 
objects, and places than a verbal description, and the 
absence of a direct vocabulary of olfactory sensations 
raises difficulties However, the images called up by 
odours are so vivid that there would seem to be a case 
for their occasional employment in the practice of 
psycho-analysis. Another suggestion is to employ 
odours to induce certain ‘ moods ’ for therapeutic pur¬ 
poses, and perhaps, in time, the ancient use of burned 
feathers may develop into a system of osmotherapy 
based on a wide knowledge of olfactory reactions. 

Olfactory fatigue has not t>een mentioned, nor the 
problem of a classification of odours, nor methods of 
educating the sense of smell, nor a tithe of the many 


problems awaiting co-ordination and further research 
by the physiologist and psychologist. The plethora of 
osmics is further indicated by the multitude of problems 
arising from a consideration of the nature of odorous 
substances (osmyls). 

The relations between odour and chemical constitu¬ 
tion, emphasised by Hay craft, Cohn, Durrans, and 
others, by the increasing number of investigations 
carried out in the industry of perfumery and flavouring 
materials, has been further extended by recent research 
on phenomena connected with odorous particles. 
Tyndall’s discovery of the absorption of radiant heat 
has led to the examination of infra-red absorption 
by Grijns and the ultra-violet absorption bands by 
Heyninx, and of correlated phenomena. It is not yet 
possible to draw satisfactory physiological conclusions 
from these investigations (the interpretations of which 
are open to criticism), but it can be stated that potential 
molecular energy may act on the olfactory cells. 
Zwaardemaker and Hogcwmd (1920) have pointed out 
that in homologous series there is an increase in dia¬ 
magnetism exactly proportional to the number of atoms 
in the molecule. However, even Zwaardemaker (1925) 
is obliged to acknowledge that the precise nature of 
the olfactory stimulus has not yet been satisfactorily 
explained, but that il il y a de nombreuses perspectives 
pleines de promesses, qui pourront etre devoilees en 
continuant la recherche physique.” P'ven this most 
cursory and incomplete account of some of the in¬ 
numerable problems tends to show the need for co¬ 
ordination and direction of research, not merely m the 
interests of pure science, but also on account of the 
numerous applications in everyday life, in industry, 
and in medicine. There is ample justification for the 
organisation of the science of smell as a whole, m order 
that existing data may be integrated and further 
research may be organised and directed. 


The Geological Age ot the Earth . 1 


I N delivering the twenty-seventh Robert Boyle 
lecture last year. Prof J. Joly returned to his 
attack on the higher estimates of geological time which 
have been based on the lead-ratios of uranium-bearing 
minerals. He favours an estimate of 160 to 240 millions 
of years for the period that has elapsed since the 
Archaean, and refers to the lead-ratios of certain thorium 
minerals and to the sodium method of arriving at the age 
of the oceans as providing confirmatory evidence. It 
can, I think, be shown that in both cases the data used 
are misleading, and that the results from both methods 
can be readily interpreted to support the very estimates 
to which Prof. Joly considers they are opposed. 

On the assumption of uniformitarianism, the salinity 
of the ocean points to an age of about 80 to 100 million 
years The amount of sodium in the oceans has been 
determined with sufficient accuracy to justify the 
method, but this cannot be said of the annual incre¬ 
ment of sodium brought down to the sea by the rivers. 
Denudational statistics show that for all the open 
drainage areas of the world, the total amount of sodium 
removed in solution is more than 2*1 per cent of the 
material mechanically and chemically removed from 
the lands. On the other hand, the rocks actually ex- 

1 Oxford University Press* 19*6, pp» 18, is. 
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posed to denudation contain on an average only 1*3 
per cent, of sodium. Thus it appears that the rocks 
would have to lose more sodium than they had ever 
contained in order to supply the amounts alleged to 
have been added annually to the oceans. 

Four partial and independent explanations of this 
remarkable discrepancy can be suggested, (a) To a 
slight extent the discrepancy is mitigated by the fact 
that part of the material liberated by denudation 
remains on the lands and is largely left out of account 
in the above calculations, (b) Many of the analyses of 
river-waters for sodium have probably been inaccurate; 
for unless extraordinary precautions had been taken to 
overcome the difficulties inherent m such analyses the 
results would usually be too high, (c) It is also prob¬ 
able that part of the sodium carried by the rivers is 
cyclic, and the invariable presence of chlorine in river- 
waters supports this contention. The amount of 
chlorine in igneous and other rocks is hopelessly in¬ 
adequate to provide the quantities found in rivers. 
Volcanic and other juvenile sources have doubtless 
served to supply most of the chlorine now accumulated 
in the oceans, but analyses of rain-water show that 
volcanic sources cannot be of appreciable importance 
at the present day. The high relief of the existing 
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lands provides the necessary head for a vigorous 
circulation of groundwaters. This is an important 
factor in chemical denudation, and is likely to be 
responsible for part of the mysterious sodium chloride 
that finds its way into the rivers, (d) Another geo¬ 
logically unusual source of sodium supply is found in the 
easily eroded glacial deposits with which wide areas are 
now covered. 

Neither of the factors (c) and (d) can have been opera¬ 
tive throughout geological time, and if it be claimed 
that they suffice to explain away the discrepancy, then 
it is only at the cost of admitting that present rates of 
supply are, for the same reasons, abnormally high. 

This raises for discussion the fundamental assump¬ 
tion of uniformity of rate In recent years the assump¬ 
tion has been widely criticised on the following grounds, 
all converging to show that present rates of denudation 
are far higher than those that have prevailed during 
the average conditions of geological time, (a) The 
continents are now more elevated and the lands more 
extensive than they have generally been, since we are 
now near the (lose, or just emerging lrom, a period of 
great mountain building and uplift. ( b) In the past 
denudation must have repeatedly fallen to an almost 
negligible value during long periods of quiet peneplana- 
tion, and underground waters which are now relatively 
vigorous must then have become sluggish and relatively 
ineffective, (r) At least since Cambrian times the 
greater part of the existing lands have, on balance, 
received sediments rather than supplied them, whereas 
at present enormous areas are undergoing rapid denuda¬ 
tion (d) The presence of widespread glacial deposits 
facilitates rapid local denudation (<?) Finally, human 
activities have increased the rate by the removal of 
forests ; the tilling of soils , excavations for transport 
and other purposes; and the additioit to the atmo¬ 
sphere of unnatural quantities of acid gases 

A number of geologists have suggested that present 
rates may easily be from five to fifteen times as high as 
the average rate for geological time Moreover, since 
nver analyses for sodium are open to grave suspicion, 
and the geochemistry of chlorine is still far from being 
understood, the real income of the oceans in sodium may 
be less than a third of the amount alleged to he income, 
which amount is probably partly fictitious, partly 
capital restored to circulation. It is not unreasonable 
to combine these sources of underlying error, and to 
conclude that the age of the oceans may well be twenty 
times the So or ioo million years commonly assigned to 
it. At least it is certain that the sodium method cannot 
at present be considered as making any serious contribu¬ 
tion to the problem. On its merits the method can be 
interpreted as pointing to too high an age, and this is a 
distinct advantage, since it becomes possible, in a way 
not hitherto allowed for, to admit the probability that 
the oceans were originally salt, and that additional 
supplies have since teen furnished to them at intervals 
by juvenile or magmatic waters. 

Turning next to the vexed question of the accumula¬ 
tion of lead in thorium minerals, there is no difficulty in 
demonstrating that the lead-ratios of such minerals are 
far from leading to concordant or trustworthy results. 
Thorium minerals of the same geological age give lead- 
ratios that vary widely among themselves, generally 
in direction of lower values than those afforded by 
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uranium minerals. As a type example of this dis¬ 
crepancy, Prof. Joly takes a pitchblende and a tliorite 
from Ceylon. He says, “ whereas the uranium-lead 
ratio indicated 512 millions of years, the thorium-lead 
ratio gave 130 millions of years.” The actual data for 
these minerals and other analysed thorites from Ceylon 
are as follows : * 




Percentages of 



Ref 

Minerals 




Lead-ratios 

Millions 

No 
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U. 
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Pb 
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*98 
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1 88 
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1 Colonial Reports, Mt>c No 37, Ceylon Ctl 3190. 1906 

2 and 3 Colonial Reports, Mw No 07, Cevlon Ca 7175, iyr4 

4 boddy and Hyrndii frans (kem bac t vol 103, p 1404,1914 

3 Colonial Reports, Misc No 74, Ceylon Cd. 5390, 1910, 

The ages calculated from Nos i and 4 are lower than 
those obtained by Prof Joly because of the adoption 
of more recent values for the half-periods of uranium 
and thorium. There is clearly no reason whatsoever 
for picking out the minimum result given by No. 4 as 
being in any way more correct than that of the still 
richer thorium mineial No 5 The latter gives a ratio 
practically identical with that of the pitchblende , and 
when the analyses of the associated thoriamtes are 
examined they are found to give ratios varying from 
o 048 to o-o)5, I* 10 average of fourteen ratios being 
0-063. The conclusion drawn by Prof Joly from his 
comparison of the pitchblende and the thorite No. 4 is 
based on very limited evidence and is seen to be quite 
unjustified m the light of the remaining evidence. 

The variability of the leud-ratios of thorium minerals 
suggests that the latter tend to lose lead by the solvent 
action of percolating waters ; and further, that thorium- 
lead is extracted in preference to uranium-lead If the 
lead generated within a uranium mineral forms a 
highly insoluble uranate, then it is not likely to be 
easily removed The lead generated from thorium, 
however, cannot form a thorate, and within a mineral 
it is probably present as a comparatively soluble oxide 
or silicate Thus there are chemical reasons why one 
isotope of lead should generally be left while the other 
is liable to be taken. Atomic weight evidence adds 
consistent support to this new hypothesis, and for the 
first time a workable explanation of the long-puzzling 
discrepancies between uranium and thorium minerals 
is provided. 

If this hypothesis be correct, then the higher lead- 
ratios of thorium minerals are, like the higher helium- 
ratios, most likely to approach the true index to age. 
Thorite No. 5 from Ceylon is likely to give a much more 
accurate result than No. 4, and, admitting this, there 
remains no convincing reason for supposing that 
uranium may have disintegrated more rapidly in the 
past than we observe it to do to-day. The evidence 
from pleochroic haloes cannot be accepted as pointing 
to a declining rate of activity of uranium through geo¬ 
logical time, because the part played by the actinium 
series of elements has not yet been taken into considera¬ 
tion. Thorium haloes reveal no variation of radius 
with age, thus proving in the most conclusive way 
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possible that the rate of disintegration of thorium has 
not varied appreciably in the past. Since the lead- 
ratios of some thorium minerals are of the same order as 
those of uranium minerals of the same geological age, 
it follows equally that the rate of disintegration of 
uranium must have remained practically constant. It 
is quite possible that the ages indicated by the lead- 
ratios of uranium minerals may be a few per cent, too 
high, but the evidence is overwhelming against Prpf. 


July's contention that they may be so much as four 
times too high. In the State of our existing knowledge 
and using the most probable modem data, we may 
safely say that the age of an unaltered primary mineral 
is given to a first approximation in millions of years by 
the formula 6600 Pb/(U + 0*37 Th). With Prof. Joly’s 
conclusion we shall all agree: “ Kelvin’s well-known 
limitation * 20 to 40 millions of years ’ is gone for 
ever.” Arthur Holmes. 


Fuel Research . 1 


F ROM time to time the Fuel Research Board, under 
the chairmanship of Sir Richard Thelfall, and 
with Dr, C. IJ. Lander as director, issues technical 
reports which have received individual notice in 
Nature. It has recently issued a general report on 
its activities, and this is of great interest, because the 
whole range of the work engaged upon is traversed, 
and the progress along the lines laid down at the outset 
can be gauged therefrom. It is fitting to recall the 
circumstances of the initiation and development of the 
Board as recorded in the report. 

The decision to establish a Board of Fuel Research 
was taken on February 6, 1917, presumably because 
the grave difficulties of that time were found to be 
accentuated by the inadequacy and want of balance in 
resources of fuels of different types in Great Britain. It 
was deemed prudent to embark on an intensified 
scientific study with the resources of the State so as to 
diminish, if possible, these difficulties and along two main 
lines of inquiry. The first was to make a physical and 
chemical survey of the coal seams of Great Britain 
and a study of the fundamentals of coal. The second 
line was to make an effort to meet one of the most 
clamant needs of the times—a supply of liquid fuel 
h$me-produced— and simultaneously to provide a 
smokeless fuel for domestic and other purposes. 

Doubtless with the idea that some result of immediate 
practical value might thereby be obtained, the second 
of these lines was given precedence, and for this purpose 
the Fuel Research Station was erected at Greenwich, 
where the late Sir George Beilby—the first director, 
and one might almost say the founder—was able to 
put to a critical test ideas on smokeless fuel production 
which he had held for many years. This extensive ex¬ 
perimental station, which is elaborately equipped for 
the handling and treatment of fuels by various pro¬ 
cesses of industrial importance, is described with plans 
and illustrations in the report now issued. 

The report gives an account of the work .done there 
on carbonisation at low temperatures. It must be 
confessed that the early hopes placed in coal carbonisa¬ 
tion at low temperatures have not yet been realised at 
Greenwich, but let no one conclude that the effort has 
been in vain. The difficulties are as much economic as 
technical. The intensive study of carbonisation at 
low temperatures, which has been a world movement, 
has clarified our notions on the carbonisation process 
in general, and the publication of authentic results has 
equipped with technical data those attacking the 
problems to-day immeasurably better than the pioneers 
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of twenty years ago. At the Research Station high 
hopes are now placed in the use of a suitable vertical 
retort of metal which has been in operation for some 
time, but patience will be necessary before assessing its 
commercial applicability. 

Apart from war-time necessities, the return of peace 
is only serving to emphasise the importance of coal 
carbonisation, which is very generally regarded as a 
possible means of increasing the value of coal by ex¬ 
ploiting all its potentialities—both thermal and chemical. 
In order that no obstacle shall prevent the merits of any 
low-temperature process wherever discovered from re¬ 
ceiving recognition, the Fuel Research Station is now 
empowered to test and report on processes without fee. 
This service already rendered in two cases (Nature, 
February 14, 1925, p. 246, and November 14, 1925, 
p. 728) is of great public value, for the lack of such 
impartial tests has led to the dissemination of ex¬ 
aggerated ideas and hopes. 

The other mam line of work contemplated at the 
start of the Fuel Research Board was the chemical and 
physical survey of the coal resources of Great Britain. 
Now, although much information is in the possession 
of some consumers as to the relative properties of coals 
of different origin, there is still a great need for 
published data of the right kind and extent. It is 
significant that the only published systematic tests of 
British gas-making coals are to be found in German tech¬ 
nical literature. The tendency of fuel technology is 
towards increasing refinement of method, and this 
implies increasing discrimination in the choice of raw 
material. This tendency is well exemplified by the 
selection which has to be made in coals for carbonisation 
in the continuous vertical gas retort. The methods, 
such as grinding and blending of coals, which are now 
under experiment and discussion for the production 
of smokeless domestic fuel, will certainly involve a 
closer technical control, and therefore a more precise 
knowledge of the original coals. Such a control may 
well extend to the composition and character of the 
ash, which is not without influence On the processes oi 
carbonisation and gasification, and on the behaviour 
in the boiler furnace. The task of such a survey is a 
great and protracted one, and eminently suitable for 
the broad shoulders of a State department. A useful 
and necessary preliminary step has been to arrange a 
convention of analytical procedure so that results shall 
be comparable wherever obtained, and this is already 
well in hand through the Sampling and Analysis Com¬ 
mittee of the Board, which includes members well 
qualified to speak on such matters. The survey, to be 
satisfactory, needs to be made with reference to gecK 
logical and mining conditions,, and hence a considerable 
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amount of decentralisation has been found advisable.. 
Local committees of coal owners and others have been 
established in those areas where the Survey is already 
in operation. 

The Fuel Research Board was called upon to render 
an important service in its early years, namely, to 
advise the Government of the day on the action to be 
taken in re-establishing the standards for the sale of 
gas, which had been suspended during the Wan It 
was able, however, to avail itself of the comprehensive 
experimental study of the efficiency of different grades 
of gas in use, which had been carried out by the Joint 
Committee of the Institution of Gas Engineers and the 
University of Leeds. The recommendations it was 
finally able to make to the Board of Trade were em¬ 
bodied in the Gas Regulation Act of 1920, establishing 
the u therm ” system of charging, which will un¬ 
doubtedly in time be regarded as a landmark in the 
history of fuel industries in Great Britain. It has 
already had a great influence on the outlook of the 
British gas industry. The process of “ steaming ” the 
charge of vertical retorts came into prominence during 
the War years as a means of expanding the output of 
existing gas works plant, and led to much discussion 
in the gas industry. Eventually the Joint Committee 
mentioned above investigated the claims made for this 
process in a series of tests at Uddingston, which showed 
the uses and limitations of steaming. The Fuel Re¬ 
search Board has since then not only confirmed but 
also added to these results by the carbonisation with 


steaming of a variety of coals from different areas— 
material contribution to the survey of carbonising 
coals. Work on the water-gas process has also been 
carried out at the Fuel Research Station. 

The utilisation of fuel in domestic grates is so 
commonplace a matter that many will learn with 
surprise that until recently little precise scientific 
information was available, and some ideas popularly 
held are fallacious. Much of our quantitative know¬ 
ledge is based on the experimental work initiated in 
1912 by the Manchester Air Pollution Board and 
carried on under its auspices for ten years—latterly 
with financial assistance from the Department of 
Scientific and Industrial Research. In 1922 the work 
was taken over by the Fuel Research Board, and the 
reports already issued have thrown much light on this 
important question. 

Peat, steam-raising problems, internal combustion 
engines, alcohol, oil fuel, have all been the subjects of 
investigations by the Board. There is scarcely a 
branch of fuel utilisation which has not received some 
attention; and, indeed, a good idea of the “ present 
state of the art ” and the problems awaiting solution 
may be gamed from a perusal of this report. The field 
of work is so wide that it is impossible for the research 
staff even of a national board to cover it in more than a 
fractional measure It is gratifying to observe recog¬ 
nition of this in the allocation of financial assistance by 
the Board to independent workers in the Universities 
and other centres of experiment H J. IIodsman. 


Obituary. 


Dr. W. E. Haworth. 

D R WALLACE ELLWOOD HAWORTH, who, as 
a result of a collision between the motor cycle he 
was riding and a motor car, sustained fatal injuries at 
Salisbury, Southern Rhodesia, and died on March 13, 
furnished an example of a man who, possessing naturally 
a scientific bent, wa$ able to devote himself wholly to 
scientific pursuits only somewhat late in life. He was 
sixty years of age at the time of his death and held the 
post of a Milner Research Fellow in entomology of the 
London School of Hygiene and Tropical Medicine, 
having, in accordance with the arrangement made 
between the School and the Government of Southern 
Rhodesia, been sent out to work in collaboration with 
Dr, G. R. Ross, who is engaged upon an inquiry into 
the etiology of blackwater lever. Dr. Haworth was 
responsible for the collection and identification of 
mosquitoes, and was gathering data showing how the 
distribution of anophelines coincided with the presence 
of cases of hlackwatef, 

Dr. Haworth, who was bom in New Zealand, had 
always been interested in zoology, a subject to which 
he devoted himself when at Canterbury College, 
Christchurch, from 1882 until 1885. He commenced 
the study of medicine at the University of Edinburgh 
in 1886, graduated M.B., Ch.B, in 1892, and then 
turned his attention to public health, taking his B.Sc. 
in that subject in 1893. In the same he was 
appointed examining officer for ships at Leith during 
an outbreak of cholera on the Continent. After two 
voyages to India as a stop's surgeon, he settled in 
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private practice in Southern Rhodesia and was there 
from 1896 until 1917. Throughout this period his 
interest in zoology was maintained and he was, to use 
his own words, constantly observing the life-histories 
of various insect pests. 

From 1917 until 1919, Haworth was on active service 
with the Rhodesian Native Regiment in Nyasaland, 
German East Africa, and Portuguese East Africa, and 
thereafter was employed temporarily in Government 
service, holding the posts ol M.O.H. Tanga, acting 
director of the Bacteriological Laboratory, Dar-es- 
Salaam, and Medical Officer of Health at Lindi. Both 
at Tanga and Lindi his duties included those of Port 
Health Officer. It was especially at Dar-es-Salaara 
that he made his interesting and important researches 
on the breeding of mosquitoes in the tops of coconut 
palms. The results of his investigations were embodied 
in a carefully written paper which appeared in the 
Transactions of the Royal Society of Tropical Medicine 
and Hygiene m October 1924. It is noteworthy that, 
despite his age, Dr. Haworth himself scaled coconut 
palms during the course of his observations. These 
have been the subject of some criticism, but are 
admittedly of a pioneer nature and were the means of 
bringing three new species of Aedes to light. 

Dr. Haworth returned to Great Britain in 1924 and 
then, full of energy and enthusiasm, took a course on 
systematic entomology under Prof. Ashworth. There¬ 
after, as has been recorded, he received an appointment 
at the London School of Hygiene and Tropical Medicine. 
During the few months he was in Salisbury he worked 
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with ardour at his special subject, made arrangements 
for extensive mosquito surveys, and collected a large 
amount of material. His tragic and untimely death has 
robbed the School of a zealous and well-trained research 
worker, and is greatly deplored by all who knew him. 


Mr. A R. McCulloch. 

By the death of Allan Riverstone McCulloch, which 
took place at Honolulu on September i, 1925, system¬ 
atic ichthyology lost one of its foremost exponents. 
He was born at Sydney, New South Wales, on June 20, 
1885, and at the early age of thirteen he commenced 
work at the Australian Museum, Sydney, as an unpaid 
assistant. Even in those early days young McCulloch 
was distinguished by his enthusiasm, his ability, and 
his determination to succeed Assisted and encouraged 
by Mr Edgar R Waite, then in charge of the vertebrate 
section of the Australian Museum, he made rapid 
progress both in the study of zoology and in drawing, 
and when, in 1906, Waite became Curator of the 
Canterbury Museum, New Zealand, McCulloch suc¬ 
ceeded him, though he was then not quite twenty-one 
years old. By that time he had definitely resolved 
to devote himself to the study of fishes, and that 
became his life-work, though he was skilled in all 
branches of zoology, and was a recognised authority 
on decapod Crustacea 

Exceedingly versatile, McCulloch was never satisfied 
with the second best, and became an expert photo¬ 
grapher and kinematographer, an accomplished artist 
and musician, and a delightful lecturer Although not 
of robust physique he was active and full of courage, 
and had made several adventurous trips to the Great 
Barrier Reef and various Pacific Islands In 1922, in 
company with Captain Frank Hurley, he traversed 
part of Papua, and returned with many valuable 
specimens and a wealth of observations on the natives 
and the animals of the island. 

At the time of his death, McCulloch was on long 
leave granted him by the Trustees of the Australian 
Museum in the hope that his bodily and mental vigour 
would be restored. He left Australia to attend the 
Pan-Pacific Fisheries Conference at Honolulu, and, with 
his accustomed ardour, he took a leading part in the 
work , but he overworked himself and paid the penalty 
of enthusiasm in his chosen field of research. 

When McCulloch died at the early age of forty years, 
he left behind a record of accomplishment rarely 
equalled m the full span of a human life. His work 
was marked by thoroughness and accuracy. Largely 
as a result of his numerous contributions, the taxonomy 
of Australian fishes has been placed on a secure 
foundation. Most of his work appeared in the Records 
oj the Australian Museum or in the official publications 
of other State Museums in Australia, His most 
important work, which embodied the results of many 
years’ toil and research, was his “ Check List of the 
Fishes and Fish-like Animals of New South Wales,” 
published by the Royal Zoological Society of New 
South Wales (Australian Zoologist , vol. 1, 1919, pp. 
217-227 , vol 2, 1921, pp. 24-68; 1922, pp, 86-130). 
This fine piece of work was in 1922 issued separately 
as f< Australian Zoological Handbook, No, 1,” and 
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forms an enduring monument to the industry and 
ability of the author. 

McCulloch had a most pleasing personality, and was 
ever ready to assist his colleagues. Many scientific 
workers, both in Australia and abroad, owed much to 
his helpful advice and criticism. C. A 


, Mr. E. K. Jordan. 

!Eric Knight Jordan, one of the most active and 
promising among the younger geologists of America, 
was killed in an automobile accident on March 10. Born 
in San Francisco on September 27, 1903, the son of 
David Starr Jordan and Jessie Knight Jordan, he had 
shown in early boyhood unusual interest in scientific 
research. Before he entered the university he had 
made a collection and prepared a manual of the molluscs 
of California. This MSS , still unpublished, contains 
much original work, especially on the chitons and the 
minute snails, Odostomia His study of the molluscan 
fauna of Trinidad Head (Calif.) was w r rittcn when he 
was fifteen years old, and was published by the U S 
National Museum. 

Graduating from Stanford in 1923, with geology as 
his major subject and zoology as a minor, Jordan made 
in 1924, under the auspices of Cornell University, a 
large collection of fishes from Hawaii Under the 
direction of the California Academy of Sciences, he 
took part in a biological and geological survey of the 
middle portion of Lower California. The reports on 
the last two expeditions are still unpublished. 

A unique combination of heredity and environment 
made Erie Jordan a perfect specimen of young man¬ 
hood Handsome, vigorous, earnest, with a love for 
his chosen field of science which might be said to 
approach genius, he was heir also to the personal charm 
'which has endeared his parents to numberless Stanford 
men and women. But a short month before his death 
he was married to an accomplished class-mate of his, 
Elizabeth Roper. The scientific world can but tender 
its respectful sympathy to one of its masters, so tragic¬ 
ally bereaved, and mourn for so fair a promise, never 
to be fulfilled. * Albert Gu£rard, 


We regret to announce the following deaths. 

Dr, S M Barton, professor of pure mathematics in 
the University of the South, and a charter member 
and past president of the Tennessee Academy of 
Sciences, on January 5, aged sixty-six years 

Prof. L G. Gouy, of the University ot Lyons, dis¬ 
tinguished for his contributions to the theory of the 
propagation of spherical waves, the velocity of light 
and Brownian movements, on January 2 7, aged 
seventy-two years 

Prof W. J. Lewis, F.R.S., senior Fellow of Oriel 
College, Oxford, and professor of mineralogy in the 
University of Cambridge, on April 16, aged seventy- 
nine years, 

Dr. Carlo de Marchesetti, honorary director of the 
Wuseo Civico de Storia N&turale and director of the 
botanic garden, Trieste, on April % 

Mr H. Kirke Swann, author of a number of im¬ 
portant ornithological varies, including a "Monograph 
of British Accipitres/’ now in course of publication! 
on Apnl 14. . . - 
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News and Views. 


On April 14 Sir James G, Frazer, O.M., was officially 
invested by M. de Fleunan at the French Embassy 
in London with the most distinguished title of 
Commandeur de la Legion d’Honneur, which had 
recently been conferred on him by the French Govern¬ 
ment. This rank in the Legion of Honour is, we 
believe, the highest which is conferred upon a pnvate 
individual, and is a fitting recognition of one who for 
many years has held an outstanding position in the 
field of thought and scientific investigation It is a 
little more than a year ago that Sir James Frazer’s 
contributions to the study of the development of 
human consciousness as manifested in the religious 
beliefs and social organisation of primitive and early 
man received the signal recognition of the Order of 
Merit. This testimony to his pre-eminence among 
scientific workers in Great Britain is now supple¬ 
mented by an honour which will serve to remind his 
fellow-countrymen, should such reminder be needed, 
that lus reputation stands equally high on the 
Continent, and that his lectures in France and transla¬ 
tions of his works have made the name of the author 
of “ The Golden Bough ” almost equally familiar on 
both sides of the Channel, We offer Sir James Frazer 
our sincere congratulations on this latest honour. 

In our issue of November 21, p. 758, m commenting 
upon the recent very successful visit of Sir Ernest 
Rutherford to the capital cities of Australia, we 
expressed a desire to know whether the Australian 
universities which arranged this visit meditated 
plans lor making such invitations at regular intervals 
A correspondent informs us that in* 1922, at the 
Australian Universities’ Conference in Melbourne, 
Prof Damley Naylor, of Adelaide, suggested that 
Prof. John Mackail, the well-known classical scholar, 
should be invited to deliver lectures in certain of 
the cities in 1923 The interest taken by the public 
in these lectures led to the appointment m the 
University of Melbourne of a small body, known as 
the Overseas Lecturers’ Committee, to make arrange¬ 
ments each year, in consultation with the sister 
universities, for the visit of a distinguished authority 
from overseas. No restrictions as to subject were 
laid down. In 1924 Prof. John Adams accepted an 
invitation, and his addresses on educational theory 
and practice were greatly appreciated Last year 
Sir Ernest Rutherford visited nearly all the States 
The lectures are usually given late in August or m 
September, and a lecturer is able to return to England 
a few weeks after the commencement of the Michael¬ 
mas term. Unfortunately, Australia cannot offer the 
financial inducements which attract many British 
leaders to the United States on similar missions More¬ 
over, the physical strain of a tour extending from 
Perth to Brisbane may be considerable But perhaps 
the exceedingly hearty appreciation of Australian 
universities and public audiences, and the sense of 
most valuable work accomplished in forming " a real 
net-work of thought and action among British 
universities/ 1 may serve to make it easy for Australia 
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each year to obtain the services of an outstanding 
scholar from the mother country. 

At the present time the changing of generating 
stations into substations is one which interests 
electrical engineers The working, therefore, of the 
new r substations at Ilford is being watched by all those 
interested in supply The authorities at Ilford were 
informed by the Electricity Commissioners so far 
back as 1920 that no further extensions of their 
generating plant would be permitted. If they 
required extra current they would have to take it 
from a neighbouring generating station At that 
tune the only suitable station which could supply 
them was at West Ham, and it is from this station 
that the supply for the substations at Ilford is obtained. 
In the future, it is probable that West Ham itself will 
be a substation, as it is not on the list of the ' selected 
stations # This, however, will not alfect the supply 
These substations, especially when fully automatic, 
will want regular inspection by a competent staff 
Although automatic devices can be looked after by a 
much smaller staff, yet they must be highly technical 
The rapid growth of the supply when the price is 
reduced will increase the demand for technical in¬ 
spectors, and we do not think that electricians need 
fear loss of work or loss of status The introduction 
of machinery greatly increases the output, but it does 
not decrease the number of workers required One of 
the substations at Ilford only operates when the load 
reaches a certain value. Automatic switches actuated 
by relays then start a rotary converter. Another 
substation is simply a kiosk built of steel containing 
high-tension switches which operate a transformer 
The rapid extension of fully automatic machinery in 
substations, both for electric power supply and in 
telephony, will probably soon be accelerated. 

Fok his Friday evening discourse at the Royal 
Institution, delivered on April 16, Dr. A W. Hill took 
as his title “ The Quest for Economic Plants ” The 
quest for spices, drugs and ,herbs has caused men 
from the days-of the remote past to wander far and 
wide In Dr Hill’s opinion the available evidence 
points to South America as the original home of the 
banana, coconut, and ofrthe ground nut, and possibly 
of the oil palm, but when and how they were first 
transported is and will ever be something of a mystery, 
Turning to the more recent history of plant intro¬ 
ductions, the ill-fated voyage of the Bounty may first 
claim attention This voyage, undertaken in 1787- 
1789 for the purpose of conveying the bread fruit— 
Artocarpus—from the South Sea Islands to the West 
Indies, is of interest not only because of the mutiny 
and from the fact that David Nelson, a Kew gardener, 
was appointed by Sir Joseph Banks to look after the 
plants, but also because a plan of the ship showing 
the arrangement for the storing and packing of the 
pots of plants is given. This may be regarded as 
the first definite attempt in histqric times at plant 
introduction, on a large scale, of an economic product 
from one part pf the world to another. 
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The invention by Nathaniel Bagshaw Ward, ex¬ 
aminer to the Society of Apothecaries from 1836 
until 1854, of Wardian cases, which are in effect 
miniature green - houses, made possible the intro¬ 
duction of tea from China to India in 1848 by Robert 
Fortune, curator of the Chelsea Physic Garden* This 
was followed by the mtroduction of Cinchona, the 
source of quinine, from the Andes of northern South 
America to Kew by Sir Clements Markham in 1861, 
and thence to India, and by the introduction of 
Para rubber, Hevea brasihensts , in 1876, by Sir Henry 
Wickham and others from Brazil through Kew to the 
East The quest for economic plants has since 
assumed a new aspect It is now very largely one 
of finding plants resistant to the diseases which every¬ 
where are manifest, such as the Panama disease of 
bananas, the withertip of limes, the leaf disease of 
Para rubber which is causing so much trouble in 
South America, and so on. There are also modem 
problems of great complexity relating to the yield of 
latex from Para rubber, the improvement in type of 
the oil palm and genetical work m connexion with 
cotton, nee, sugar and bananas, besides problems re¬ 
lating to soil and climatic conditions which tend to 
keep alive the romance of economic botany. 

The report of the Council of the Linen Industry 
Research Association for the year ended September 30, 
1925, was presented to the members, on March 23, at 
a meeting at the Research Institute, at Lambeg, close 
to Belfast. The Association has been six years in 
existence, under the direction of Dr. J. Vargas Eyre, 
who has been most successful in discovering the 
problems and meeting the needs of the industry—so 
much so, that those who at the beginning had little 
use for science are now not merely warm admirers of 
the work the staff has done for the industry, but 
persuaded that such a Research Institute is an indis¬ 
pensable accessory. Success is due to the fact that 
the director has kept practical requirements always to 
the fore. Commencing with the seed, a large amount 
has now been raised (more than a ton from a single 
seed of Russian origin he selected fifteen years ago), 
which is calculate^, to yield a plant of even growth, 
affording a flax of superior quality. The development 
of the seed has been most carefully studied, not 
forgetting its value as a source of oil. The retting 
process has been so thoroughly investigated that.a 
“ controlled process " appears to be well within sight 
The preparation of flax for spinning has been a subject 
of the most searching inquiry, and there would seem 
to be promise of no slight simplification of spinning 
operations. The very difficult problems of bleaching 
and dyeing have also received much attention, with a 
view to diminishing the excessive loss in weight and 
alterations which affect dyeing properties* 

These are but some of the co-ordinated activities of 
the research staff of the Linen Industry Research 
Association, which has loyally co-operated to a common 
purpose, with unusual regard of a practical end, 
The example set should be of no slight value. It is 
matter for congratulation, that the Council is able to 
report that the efforts to finance the Association for a 
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second period of five years have, to a large extent, 
been successful. Congratulations axe due to the 
chairman, Mr. J. G. Crawford, upon the work he and 
his Council have done in promoting the introduction 
of the scientific spirit into their industry. It is age-old 
and at a critical stage but courageous and clearly 
marked out for a new and invigorated life of usefulness 
and prosperity. The feature of the meeting at 
Lambeg was a most feeling account given by Dr. Eyre 
of his stewardship. To his and the Council's great 
regret, he is severing his connexion with the Institute. 
The Association, therefore, is in need of a suitable 
successor. The post is one of no slight difficulty, as a 
man is required who has not only sufficient knowledge 
to have feeling for chemical, botanical, physical and 
engineering problems, but is also practical in outlook 
and gifted with tact and organising ability. 

The explorations in Derbyshire caves carried out 
by Mr, E C R Armstrong, under the auspices of a 
joint committee of the British Association and the 
Royal Anthropological Institute during the last two 
or three years, have produced, and may be expected 
to continue to produce, important evidence bearing 
upon the extent and epoch of early man's occupation 
of the northern Derbyshire area. What may prove 
an important addition to our knowledge of the 
archaeology of the Peak district, should subsequent 
investigation confirm and extend present conclusions, 
has been made by a discovery in a previously unknown 
cave m the Manifold Valley The cave was found 
by the Rev G H. Wdson of Bake well, a well-known 
local archaeologist. According to a statement in the 
Times of April 15 he has found in a stalagmite matrix 
which lies below limestone boulders at the end of the 
cave a* skull and skeletal remains of the rare 
pleistocene lynx Fehs borealis. Remains of wolf, 
polecat, small ox, red deer and reindeer were also 
found in a lower chamber of the cave Beneath the 
stratum containing reindeer was a layer of charcoal, 
which Mr. Wilson believes to point to the presence 
of man. 

The April issue of the Fortnightly Review contains 
an article by Mr. Lancelot Lawton entitled " The 
Coal Report: No Solution." The title is interesting 
because it would seem to imply that Mr, Lawton 
thought that the Royal Commission would be able to 
find a solution for the difficulties of the industry. If 
that really was his belief, it need only be Said that his 
optimism was not shared by any one familiar with the 
position of the industry, because it has long been , 
evident to those acquainted with the facts that the 
solution must come from within the industry itself, 
and can be reached only slowly by hard work, sacrifices, 
and an earnest determination to co-operate for the 
welfare of the industry on the part of all concerned 
therein. Few will agree with Mr. Lawton “ that the ^ 
Coal Commission has been a lamentable waste of 
time and an altogether needless proceeding "; the 
Coal Commission has done admirable service in putting 
together the facts of the industry dearly and authori¬ 
tatively, so that all interested can make themselves 
definitely acquainted therewith, and that thereis fib 
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longer ftpy excuse for the public ignorance that prevails 
as to many of the conditions under which coal mining 
is carried on. The Coal Commission's report shows 
unmistakably that the trouble with the British coal 
industry is that the coal costs too much when it 
reaches the consumer. If Mr. Lawton had grasped this 
fact, he would scarcely have put forward the solution 
of the difficulty, which he finds in low temperature 
carbonisation I It is obvious to any one, even without 
expert knowledge, that the use which the consumer 
makes of the coal after he has received it is no remedy 
for the fact that the cost of British coal to him is too 
high. 

Sir William Bragg is to deliver three lectures at 
the Royal Institution on April 29, May 6 and 13, 
at 5.15 p.m., on " The Imperfect Crystallisation of 
Common ThingB." Whereas some solid bodies are 
single crystals, and some are not crystalline at all, a 
large number consist of aggregates of srtiall crystals, 
and their properties are dependent both upon the 
nature of the crystals and the nature of their aggre¬ 
gation. In metals that have been drawn, rolled, or 
worked in any way, the crystals tend to orientate in 
special directions, and a large amount of work has 
been done in recent years on the connexion between 
these peculiarities of crystalline arrangement, the 
treatment to which the metal has been subjected, and 
the consequent changes in physical properties. So 
also in natural structures, such as wool, cotton, and 
other fibres, in animal growths such as spines, bones, 
and teeth, there are peculiarities in the arrangement 
of their minute crystalline contents, which are often 
associated with the manner of their growth. The 
methods of X-ray analysis have been' lately applied 
to the study of such cases, and a new field has been 
opened up which may well prove to be of great 
importance in the study of the properties of all rigid 
structures, both natural and artificial. Sir William 
Bragg’s three lectures will deal with the methods which 
have been employed in this field, and examples will be 
given of the results already achieved. 


Proh. H. Nagaoka has now occupied the chair of 
physics in the Tokyo Imperial University for close on 
thirty years. In 1921 a committee of his friends and 
former students undertook the compilation of a volume 
of original papers in celebration of the twenty-fifth 
anniversary of his appointment (Tokyo : Publishing 
Committee of the Nagaoka Anniversary Volume, 
Tokyo Imperial University, 1925). This has recently 
been published, and seven hundred and fifty copies 
have been distributed to physicists and institutions ail 
over the world. The delay is mainly attributable to 
the great earthquake of X923, m which at least one of 
the contributors lost his life. It is a handsome volume 
of more than four hundred pages, including some forty 
papers relating to a great variety of problems in 
physics, mathematics, meteorology and astronomy. 
The, very wide field covered precludes any attempt to 
review the subject-matter; at the same time it is an 
appropriate reminder of the remarkable range of 
own interests and researches. The 
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committee is to be congratulated on the production 
of a notable Festschrift* 

The issue of the Journal of the British Science Guild 
for March contains some valuable suggestions for 
the method of procedure at conferences called to 
settle important questions on which action by the 
State is necessary or desirable. The Ministry con¬ 
cerned should first constitute an agenda committee, 
on which each interest should be represented, to draw 
up a statement of the points at issue. This should 
be circulated to each of the interested parties, and 
each is to make a preliminary reply to all the points 
at issue The preliminary replies are to be circulated 
to all the parties, which are then to send in final 
replies to replace the preliminary ones. The Ministry 
then collates statements and replies and shows the 
points of agreement, if such exist, and the real differ¬ 
ences The actual conference is then constituted 
by the Minister to discuss the issues as summarised 
and to make recommendations. This procedure is 
so scientific and orderly that it might with advantage 
be adopted at all conferences whether under the 
auspices of the State or not, and much time and temper 
saved. 

The Report of the Clifton College Scientific Society, 
for the years 1924-25, is a record of much useful 
work and many-sided activities on the part of its 
members. The weather report for the two years 
under review is summarised by means of three interest¬ 
ing graphs in which the records are compared with 
those for the period 1881-1915. Among the natural 
history notes mention must be made of the record 
of a nesting Great Grey Shrike, which is of special 
interest in view of Coward's remarks on this species, 
in his “ Birds of the British Isles/* The exact 
locality is, wisely, not mentioned, though doubtless 
adequate account of it has been preserved in the 
School records. As is usually the case with school 
societies, the Lepidoptera command the larger share 
of attention among the insect groups, but we are 
glad to note the plea made that other orders of 
insects should not be neglected, A start has been 
made with the Coleoptera, and this excellent example 
will doubtless be extended to other groups. We 
cordially endorse the advice given to members of this 
Society—to study the living insect and its habits, 
and to collect as sparingly as possible. This is in the 
best traditions of the naturalist and of the very 
essence of field work. The members of the Society 
who are interested in entomology may be advised 
to explore the possibilities of the Bristol Museum as 
an aid to the classification of their captures. 

We have received the first number of a new quarterly 
publication entitled Health and Empire , the official 
journal of the British Social Hygiene Council (London ; 
Constable and Co., Ltd., ios. per annum). The 
subject-matter consists of editorial comments, articles, 
reviews of books, summaries of official publications, 
and notes on the Council's activities. Among the 
at tides, Prof. Cyril Burt writes on the “ Contribution 
of Psychology to Social Hygiene." He has much to 




6 oo 


NATURE 


Bay on sex delinquency, and his conclusions axe hope? 
ful for the future. He believes that many of the 
amorous adventures of youth 6f either sex in civilised 
life are attributable, not solely to the sex instinct, 
but also m part to the hunting instinct: the youth 
prowling after the girl, the girl promenading after an 
attractive youth, are simply stalking each other, 
because the streets of the modem city provide no 
other animal to chase Much misbehaviour, too, is 
really based upon the so-called maternal or protective 
instinct. Prostitution, he believes, will slowly vanish, 
just as the organised robberies, fighting, and duelling 
of former times have been mastered. “ The main 
force of the sexual instinct will m the near future 
be controlled, ennobled and refined " Altogether, a 
critical and illuminating article 1 Prof Percy Nunn 
contributes an article on the “ Influence of Education 
and Tradition m Social Hygiene/’ m which he indicts 
science-teaching m schools ''In our secondary schools 
for boys, * science ' means scarcely anything beyond 
physics and chemistry . .My conviction is, and 
has long been, that progress towards national en¬ 
lightenment m social hygiene must remain slow and 
disappointing until we rectify these grave defects in 
our school programmes We must seek, through 
genuine, if simple, biological teaching m the elemen¬ 
tary and even more in the secondary schools, to 
correct the orientation of the national mind/* Other 
articles are by Mr. C. J. Bond and Dr. L. Findlay. 

Major J. Hall-Edwards, a pioneer worker in 
X-ray therapy whose name is widely known, has been 
elected an honorary member by the council of the 
British Medical Association in recognition of his 
services to medicine. 

Prof. E. G. Coker, University College, London, has 
been awarded the Louis Edward Levy Medal of the 
Franklin Institute, Philadelphia, for his paper on 
u Photo-Elasticity ” appearing m the March 1925 issue 
of the Journal of the Franklin Institute, Hie medal was 
" founded for the recognition of papers contributed to 
the Journal of the Institute, descriptive of the author's 
researches in physical science or of his engineering 
achievements, which have added largely to the sum of 
knowledge or aided greatly the well-being of mankind/ 1 
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Bahadur, far the generbus assistance which he 
extended to the Faun thorpe-Vemay Expedition, 
which has been so successful in securing for the 


American Museum of Natural History splendid 
examples of the Plains animals of India. 


The Museum of Practical Geology, Jermyn Street, 
I-ondon, SW.i, is now open to the public at the 
following times; Week days (except Saturdays), 
10 a.m to 6 pm. ; Saturdays, 10 a.m. to 9.30 p.m. ; 
Sundays, 2.30 p.m. to 6 p.m. The Library will be 
open from xo a.m. to 5 p m. on week days 

The Transactions of the Faraday Society , which 
have hitherto appeared three times a year, will in 
future be published bi-monthly in order to expedite 
the publication of papers. In addition to the six; 
bi-monthly parts, reports of two general discussions 
will be published annually, one in the spring and one 
in the autumn. The new arrangement begins with 
Vol. 22, 1926. The Publication Committee of the 
Society will be glad to consider papers on any branch 
of pure or applied physical chemistry, and under the 
new arrangement rapid publication will be ensured. 
Communications should be addressed to the Secretary 
and Editor, 90 Great Russell Street, London, W C x 


A general discussion on M Explosive Reactions in 
Gaseous Media " is being organised by the Faraday 
Society to take place on Thursday, May 13, at the 
Institution of Mechanical Engineers, Storey's Gate, 
Westminster, S W.i The proceedings will be divided 
into two sessions. The first, from 2.30 to 6.30, will 
deal with the subject generally, and Prof. H. B, Dixon 
will preside An introductory survey will be given 
by Dr. W. E. Gamer, and papers initiating discussion 
will be presented by Prof Dixon, Prof W T, David, 
Dr. S. W. Saunders, Dr. R. V. Wheeler, Prof W. A. 
Bone, and Dr C Campbell. The second session, 
745 to 10, wiirdeal with explosive reactions con¬ 
sidered in reference to internal combustion engines. 
Sir Dugald Clerk will preside, and he will give an * 
intrpductory survey, being followed by Prof. David 
and Mr. H. T, Tizard. A dinner will be held between 
the sessions at the St. Ermm's Hotel. A full pro¬ 
gramme can be obtained from Mr. 'F. S. Spiers* 90 
Great Russell Street, London, W.C.i. 


Dr. W. E Gye has been awarded the Walker 
Prize of 100/. of the Royal College of Surgeons of 
England in recognition of his work in advancing 
the knowledge of the pathology and therapeutics of 
cancer during the past five years. The Committee 
appointed to advise the council of the College in 
the matter stated that the work suggests 14 new and 
hopeful lines of attack upon the problem of the cause 
of malignant disease " 

The following have been elected to honorary 
membership of the American Museum of Natural 
History, New York City . Captain J, B. L. Noel, in 
appreciation of lus valuable contributions to the 
science of geography through his explorations in the 
Himalayas, and especially in his remarkable ascent 
of Mount Everest, Kunwar Dillipat Shah Rai 
NO. 5947, VOL. 117] 


The Geodetic Survey of Canada and the United 
States Coast and Geodetic Survey have recently 
completed a joint circuit of i860 miles of trianguiation 
in Eastern Canada and New England. The 1300, 
miles in Canada extends from the international 
frontier south of Montreal along the St. Lawrence to 
Anticosti Island, then round the Gasp6 Peninsula' 
and the coast of New Brunswick to the head of the 
Bay of Fundy. There begins the 360 miles of the 
American net which extends via Albany northward 
to the point on the frontier south of Montreal. The 
circuit closed with an error of only 42 feet, which 
averages about one-quarter of an inch per mile. 

The United States Department of Agriculture 
Library has just issued Ho. it of its Bibliographical 
Contributions* in the form of a list of manuscript 
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' .^i:^i?mC(Wrial mimeogra$&ed"fo^ cunreat literature* 

' I^e iibUographies are classified by subject, 20s entries 
'divided under 35 headings, and a comprehensive 
f index with cross-references is of valuable assistance 
in tracing items in greater detail. The entry relating 
to each bibliography is descriptive, indicating its 
;/ source of origin and giving a brief account of the 
/ground covered by the material catalogued The 
list has been made as comprehensive as possible, the 
assistance of the librarian and chief clerks of the 
various bureaux having been secured to attain this 
end. 

Messrs. J. and A Churchill will publish at an early 
date a translation, by Dr. E. Fyleman, of Dr. B. 
Waeser’s " The Atmospheric Nitrogen Industry,' 1 
" The Chemistry of the Proteins," by Dr. Dorothy 
Jordan Lloyd, and an addition to the " Recent 
Advances " series, entitled " Recent Advances in 
Biochemistry," by Dr. J. Pryde. 

The Cambridge University Press will shortly publish 
Vol 2 of Prof. F O. Bower's M The Ferns (Fiiicales)/' 
dealing with the Eusporangiatae and other relatively 
primitive ferns The same house will also issue " The 
Southern New Hebrides an Ethnological Record," by 
C B, Humphreys, being an account of the ethnological 
conditions of the five southern islands of the New 


Hebrides : Tanna, Anaiteum, Futuna, Aniwa, and 
Eromanga. 

Applications are invited for the following appoint¬ 
ments, on or before the date mentioned :—A scientific 
officer for research in connexion with electrical igni¬ 
tion appliances—The Superintendent, Royal Aircraft . 
Establishment, South Farnborough, Hants {May 15* 
quoting Ref A 81), Civilian education officers (Grade 
IV.), Royal Air Force, with good academic and prac¬ 
tical qualifications for teaching engineering subjects 
—The Secretary, Air Ministry, Adastral House, Kings- 
way, W.C.2 A research physicist, with experience 
in research—The Director, Research Laboratories of 
the General Electric Co., Ltd., Wembley. A mufeeum 
attendant, with knowledge of preparing and mounting 4 
specimens—The Curator of the Museum, University 
College Hospital Medical School, University Street, 
W.C.i. 

Errata —Nature of April io, p, 516, end of 
penultimate paragraph m Col. x ; for “ standard 
deviation, 74 7 " read “ standard deviation, 7*47. M 

Nature of April 17, p. 557, Col x The total 
power of the electrical machinery in the machinery 
hall of the Rugby Wireless Station is 1800 kilowatts 
and not 800 kilowatts as stated. The insulation 
referred to at the end of paragraph 3 as being designed 
for a quarter of a million volts is the insulation 
between antenna and earth. 


Our Astronomical Column. 


Magnetic ' Storm/ Aurora, and Solar Dis¬ 
turbance. —A considerable magnetic disturbance was 
recorded at Greenwich on April 14, commencing with 
a sudden deflexion of the needles at 11 hr., and con¬ 
tinuing until 11 hr. on the following day. The 
extreme range shown by the Declination trace was 1 f°, 
and by the North Force trace 3507. The disturbance 
thus ranks as 1 great/ In this connexion, a letter 
received from Mr. Charles Leaf of Cambridge is of 
interest, in which he records a fairly well-marked 
display of the aurora borealis seen on April 14 between 
ai® 2o m and 21* jo® G.M.T., after which clouds made 
further observations impossible. The aurora waB 
as a moderately strong greenish glow exhibiting 
a. marked 4 pulsation ' of intensity ; no streamers 
were viable. Mr. C. P. Butler of the Solar Physics 
Observatory, Cambridge, also observed the aurora, 

. He noted its greenish colour and that the auroral line 
A3577 was fairly bright. 

At the time of these phenomena there were no 
large spots on the sun, although there were three 
comparatively small ones, and several areas of faculae. 
. One of the spots at the time of the commencement of 
; the magnetic storm was 9 0 of solar longitude (or 
day) east of the son's central meridian. Although 
mhefi diminished fn sire, this spot was the fourth 
, recurrence of one of a very large pair of spots seen 
fpt December. Its. earlier history has been outlined 
in Imse Columns as the naked-eye spot, Nos. 1 and 4 
, January 9, 30, February 27). When near 

central meridian on January 22 a moderate 
,&Kagnetic disturbance took place, out no marked 
movements of the needles were noted at the time of 
.teg Subsequent transits of the central meridian 
. v ^feut''Febrhafy^9 and March 18, . „ ; 

, 1 ..11% i.ft,llewt*!gin, o t Sutton, Surrey, has observed 
' '^hf^tsue ‘lOfligitwSinM xemo oi the sun containing this 




spot has produced a large prominence, which he "saw 
with his spectroscope at the sun’s limb on February 25, 
March io, and March 23-24. 

The Hamburg Observatory, Bergedorf —The 
report of the Director of this Observatory, Prof. 
R Schorr, for 1924 has lately come to hand , it 
contains a record of numerous researches The 
transit circle is being used for the re-observation of 
stars observed by Rumker The 60-cm refractor has 
been used by Dr Graff for charting the stars surround¬ 
ing 150 eclipsing variables, determining both their 
magnitude and their colour 

Dr. Baade used the reflecting telescope for photo¬ 
graphic observations of several faint comets and 
interesting minor planets, including Ganymed, which 
he discovered, He also obtained photographs of several 
dusters and nebulae. He lias now temporarily left 
Bergedorf on a visit to some of the North American 
observatories Dr. Kruse has used the 26 - cm, 
equatorial for photometric observations of variable 
stars, also for comets and minor planets. The Lippert 
astrograph was used by Prof, Schwassmann and Dr. 
Haas for obtaining photographs and spectrograms of 
the Kapteyn selected areas. The exposures for the 
spectrograms ranged from hatf-an-hour to 5 hours. 
l 5 r, Haas also determined the spectral types of several 
faint stars for which sensible parallaxes have been 
found. They are mostly of late types, G to M, but 
B.D. + 42* 3917 is of type A 3, 

Progress is also being made with the 4 4 Geschichte 
dee Fixsternhimmels " and the " Eigenbewegungs- 
Lexicon," which are extremely useful worn Of 
reference, ! ■ 

4 -The work of detecting faint minor planets and 
periodic comets on their return to perihelion has been 
very successfully pursued, 
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Research Items. 


Blood Characteristics and Race —The first 
Humber (Jan.-Feb ) of vol. 36 of Natural History , 
the publication of the American Museum of Natural 
History, is devoted to the study of the present races 
of man, and contains, in addition to descriptive 
articles of primitive peoples, several papers dealing 
with anthropological questions of more general 
bearing Among these is a review by Mr R. Otten- 
burg of the present position of the study of the 
characteristics of the blood as a test of race relation¬ 
ship The suggestion put forward by Dr. Hirschfeld 
and his wife in 1918 that the constituents known as 
A and B originated in Europe and Asia respectively, 
no longer holds good in the light of further and more 
extended observation Jt is found that there are 
► races m Africa, Asia, Australia, and America which 
show as high a proportion of A to B as do the North 
Europeans, the supposed exceptionally high pro¬ 
portion of A in the last named being the basis of 
Hirschfeld*s conclusion. Six fundamental types are 
to be recognised according to the proportion of the 
three more common blood-groups The European 
type is characterised by a relatively high proportion 
of Blood-group fl , while two of the Asiatic types, 
the 3 ndo-Manchnnan and the Afro-South Asiatic 
on the fringes of the Indian Ocean, have more of 
Blood-group III The Pacific American type, con¬ 
sisting almost entirely of Australian and American 
Indians, shows an enormous preponderance of Blood- 
group 1 The Hunan type is remarkable in that it 
shows an unusual proportion of Group IV , which in 
every other type is the lowest The figures seem to 
indicate the existence of transition races formed by 
the mingling of two adjacent races The Jews 
apparently do not form a homogeneous group, but 
tend to assimilate to a local group, eg Berlin Jews 
to German, Spanish Jews to Arab, Rumanian Jews 
to Hungarian, and so on The gyp*sies, however, 
correspond to the Indo-Manchurian type, which 
seems significant in view of their tradition of non- 
intermarriage and Central Indian origin 

An 'Eolith* Factory -A sequel to the now 
famous study of the ' eoliths * produced in the 
course of the manufacture of cement at Mantes, which 
was made by Prof M Boulc m 1905, appears in 
Nos 1-2 of vol 36 of L* Anthropologic. In 1924 Mr 
Etienne Patte, at the suggestion of Prof Boule, 
examined flints similarly produced by a cement 
factory at Beaumont-sur-Oise, and found them to be 
identical in form with the implements found in the 
pliocene of East Anglia for which a human origin is 
claimed The method pursued in selection was 
identical with that followed by those who accept 
the Pliocene specimens as artefacts , that is, a process 
of repeated classification, selection, and rejection 
which ends m the assembly of a relatively small 
number bearing what are said to be indubitable 
traces of human purposive working In this case 
the causes are mechanical , but the chipping is 
identical, and the result a collection of characteristic 
types, rostro-cannates, etc. More remarkable still, 
a crushing machine which consisted of two ‘ jaws * 
shod with iron, the lower being fixed, produced flakes, 
some of which showed an apparent secondary chipping 
and might have been taken for scrapers of an Upper 
Palaeolithic or even Neolithic culture 

The Marine Fishes of Panama —The second part 
of this monograph, by Mr S. E, Meek and Mr. 5. F. 
Hildebrand {Field Museum of Natural History, Zoo\. 
Ser , vol. 15, 1925), includes the leleost fishes from the 
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families Carangid© to Pomaoentrid©. Nine new 
species and subspecies are described, and in many 
cases a detailed study of Atlantic and Pacific forms 
has demonstrated differences of sufficient importance 
to warrant the institution of new species. The report 
is well illustrated, and the authors have not neglected to 
supply well-produced figures of hitherto inadequately 
figured forms. Useful working keys to the genera and 
species continue to form a prominent feature of the 
work, and, when completed, it should be an indis¬ 
pensable guide to the fishes of this region and yield 
valuable information for a detailed comparison 
of species and genera on both coasts of Central 
America. 

Fluctuations in Fisheries. —We quite agree with 
Mr B Storrow (Tram, Nat . Hist Soc, Northumber¬ 
land, Nov 1923) that to trace to their cause the 
fluctuations to which statistics show that all fisheries 
are subject, is one of the most important problems in 
fishery investigations, if not indeed the central 
problem on which ail remedial measures depend 
These fluctuations are seen by comparing the total 
landings year by year, or the catch per unit of power 
m unit of time The latter is obviously the most 
accurate method, but boats themselves as units of 
power fluctuate so greatly, leaving out of all account 
the skill of their crews, that its measure of accuracy 
is not great In any case, it cannot be applied to 
herring or any fish which is not distributed relatively 
evenly over the bottom or the surface of the sea 
where trawl or dnft fisheries are regularly pursued 
In writing on any fishery question there is always 
the personal factor which must come m, even in 
interpreting rigid facts, as exemplified by figures of 
catch of different areas as shown by Mr Storrow to 
his readers m numerous graphs. The thesis here is 
that migrations of fish have more to do with fluctua¬ 
tions than any other factors, such as bad spawning or 
hatching, greater or less vitality of the young, or 
extraordinary occurrences causing the death of fish 
in vast numbers As examples the herrmg, cod, 
haddock and mackerel are considered. Graphs are 
given either to show average catch per day's absence 
for each month, or the total catches year fey year for 
a number of years in several areas, superimposed for 
each year upon one another These should be similar 
if the same causes operate in all areas, but it is deafly 
brought out that peaks in some graphs so commonly 
overlie depressions in others that, if all were added 
together, the result would be so smoothed down that 
the facts would be hidden. To put it in another wav, 
the total catch does not vary much year by year, while 
the catch in areas shows large fluctuations There 
are great periodic changes in the flow of Atlantic 
waters besides minor fluctuations and, coinciding with 
these, are supposed to be wholesale movements of the- 
fish themselves Of these, statistics alone cannot give 1 
proof, winch can only come by the identification of 
the areas from which the fish came, by markings or 
otherwise on the fish themselves. 

Car arid Beetles from the Kumaon-Tibetan 
Frontier —In the Entomologist's Monthly Magazine 
for March 1926, Mr. H. E Andrews contributes 
a paper on the Carabid© obtained by Mr H. G. 
Champion in the north of Kumaon and over the 
Tibetan frontier. During the expedition much new 
country was traversed at a great elevation, and the 
Tit>etan frontier was reached near Shelshel and 
Laptel at about 15,000 ft The species and variety 
of Carabid© enumerated number sixty-six, and twehfa 
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niwr species are described. Most of the species 
inhabiting the higher regions of the Himalaya are, 
as Would be expected, palsearctic genera, and this 
appears to be the southern limit, at least in Asia, for 
a good many pi them. A few, such as Dioryche and 
Colpodefl, occur m tropical Asia and reach their 
northern limit in the Himalaya Others, such as 
Tachys and Bembedium, are nearly world-wide 
Sixteen species exteml their range outside the 
Himalayan tract, occurring, in some instances, m 
Indo-China, Formosa, and the Malay Islands. One 
species, Anchomenus quadnpunctatus, is holarctic in 
its range and extends into England. 

Experiments on Dapmnia —M. Ramult records 
[Bull Internal . Acad, Polonaise Set et Lcttres, No. 1, 
2B, Jan -Feb. 1925) observations on the effects of 
sodium chloride solutions, including Ringer and Van't 
Hoff's solutions, on Daphma and other Cladocera. 
These solutions restrain the passing of the partheno- 
genetic eggs into the brood-pouch ; such restraining 
action begins to appear in N/30 sodium chloride, and 
m concentrations above N/10 is total. While the 
restraining action appears in individuals before the 
weakening of their other vital functions, the author 
thinks it may be assumed to be due to the enfeebling 
action of the solution on the egg-produemg female. 
N/30 and higher concentrations exercise a restraining 
influence on the development of the egg, which is 
especially sensitive to such solutions in the membrane¬ 
less condition, but after the formation of the membrane 
can develop in solutions up to N/16 to N/6 The 
eggs of the succeeding broods of the same female 
living in the saline solution show a decreasing resist¬ 
ance, probably corresponding to a lessening vrtahtv. 
The different eggs of the same brood living in the 
solution exhibit differences in their power of develop¬ 
ment Animals which passed through their whole 
development in the solution attained their maturity 
in the same period of time as, sometimes even earlier 
than, those from the normal culture. In the third 
generation bred in the solution (not stronger than 
N/15) both the period of embryonal development and 
of the attaining of maturity are as long as in the second 
generation, and the number of eggs produced by the 
females m the solution is not reduced The eggs of 
the second generation are able to pass through their 
normal development in a concentration slightly higher 
than those of the first generation—this applies to 
Solutions not stronger than N/20, 

Intestinal Flagellates in Tropical Americ a — 
Prof. R. W. Hegner (Amer Journ Troj >, Med,, 5, 
May 1925) records the results of examination of stools 
made by him during the summer of 1924 m Honduras 
and in Colombia. The incidence of infection with 
Trichomonas homtms was 20 6 per cent, with Chilo- 
masUx mesnili 7 7 per cent., ana with Giardta lambha 
2-t per cent. The author accounts for the high 
incidence in the case of the first two (1) by the high 
temperature and moist climate of tropical America, 
which are favourable for the transmission of these 
flagellates ; (2) by the insanitary habits of the natives, 
which also favour transmission ; and (3) the diet, 
which is largely vegetable, of the general population. 
Prof. Hegner has previously shown that these flagellates 
grow ana multiply rapidly in hosts that live on a 
vegetable diet, but they are largely eliminated from 
■hosts that live on a meat diet Comparison of these 
results with those of Miss Jepps from the Federated 
Malay States and of Boeck and Stiles from the United 
States indicates a definite relation among human 
bdhga between a meat diet and the lower incidence of 
with these flagellates, especially Trichomonas. 
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The Period required for Mitosis. —Modem 
methods of tissue culture permit observations on the 
process of mitosis and of the duration of the various 
phases In view of the discrepancy m the times 
recorded by Levi (1916) and by Lewis and Lewis (ipt 7), 
G. P Wright i^Journ K Micr, Soc ,, Doc. 1923) has 
made observations on tissue from the heart of cjuck 
embryos of the 9th to the 12th day, cultivated m 
Pannett and Compton's saline medium to which 
embry onic extract had been added Assuming that the 
telophase period lasts 5 min., and on this there seems 
to be fairly close agreement, the early prophase takes 
8 min , the spireme Oj min , the metaphase 5 min , 
the anaphase 4 mm, the telophase 5 mm,, and^ the 
reconstruction 5 mm —a total of about 34 mm This 
is almost identical with Strangeways' record of 35 mm. 
as the period of division of the choroidal cells of the 
chick, and it falls midway between the two limits, 
25 ruin to 45 min , found by Lambert and Hanes to 
be the tune of division for the connective tissue cells 
of the rat. 

A Taxonomic Study in Evolution —From this 
general point of view, Mr, Francis W Pennell ex¬ 
amines the taxonomy of the genus Afzelia of the 
Scrophulanaceae in Proc, A cad Nat Sci Philadelphia , 
vol 77, pp. 335-373, 1925 He concludes that the 
genus shows transition from the campanulate to 
rotate corolla, with a change from longitudinal to 
pore dehiscence in the anther of the stamen, with 
which change also runs a modification of the stammal 
filament from a broad flat hairy structure to a type 
with a slender, terete, glabrous distal region Thus 
the flower, viewed as an organ to ensure pollination, 
has been so changed as to function in a new manner. 
Studying the distribution of the species in this genus, 
Mr Pennell concludes that they show a striking 
disagreement with the “ Age and Area " hypothesis 
of Dr Willis In Afzeha, the most modified and 
recent species appear to be the most widespread. 

Regeneration of Fern Proihalli —In the 
Biologtschts Centralblatt , vol 46, pp 80-q6, 1926, 
K. Linsbauer describes some interesting experiments 
on the regeneration of isolated cell groups obtained 
by cutting pieces out of fern prothalli He finds 
that very small ceil groups, which normally would 
have finally ceased to grow and divide, when isolated 
in this manner, may again begin to grow vigorously 
and practically give rise to prothalli He concludes 
that this revival of growth cannot be traced to 
growth - promoting substances from the wounded 
cells, but to the accumulation of assimilates m the 
isolated prothalhal fragments which normally would 
have been passed on to nourish the growing apical 
rogion 

Currents in the Red Sea —An account of 
current-meter measurements made during the hydro- 
graphic cruise in the Red Sea of the Ammiragho 
Magnaghiin 1923 -1924 is published by Prof F Vcrcclh, 
with numerous diagrams and illustrations (irmati 
Hydrografiei, vol, 11). The recorded horizontal 
movement of the upper layers was found on analysis 
to be the sum of a to-and-fro tidal stream and a drift 
current, the latter varying with the monsoon season. 
The tidal streams persist throughout all depths, 
whereas the drift current decreases down to a depth 
of 100 metres m the channel off Bab-el-Mandeb, 
below which it reverses m direction From the 
harmonic components of the tidal stream, derived 
from an analysis of the observed data, and the drift 
cutrent, the calculated velocity of the upper layers 
is tabulated for every hour throughout a year. 
Accurate computations of the currents which will 
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be met with by vessels navigating the Red Sea are 
lively to be of particular value in view of the difficulty 
often experienced in that neighbourhood in obtaining 
reliable t sights * during the day owing to refraction. 

Rainfall in the Netherland Indies. —The 
Royal Magnetical and Meteorological Observatory 
of Batavia in Verhandehngen, No. 14, vol 1, pub¬ 
lishes the mean rainfall figures for 2715 rainfall 
stations m the Nether!and East Indies, calculated 
frbni observations made during the period 1879-1922, 
by Dr. J Boerema The present publication con¬ 
tains nothing besides a mass of tables without a 
word of text. Very few of the stations are for the 
whole period of forty-four years, but the number of 
years over which the observations extend are given 
with each station, and the height of each station 
above sea-lev el is stated In addition to the mean 
rainfall for each month and the year, the mean 
number of rainy days is also given, but what con¬ 
stitutes a rainy day does not appear to be stated , 
the results are in mm The mean maximum daily 
rainfall is also given for each month and for the year, 
it might perhaps have been more useful to give the 
absolute maximum rainfall for each month and year 
A single entry of the absolute fall is given without 
reference to when it refers 

Seasonal Weather Forecasting —Remarks on 
the influence of the currents in the waters about 
Denmark upon the climate of Denmark and neigh¬ 
bouring countries by A C. Johansen and A. J. C. 
Jensen, reprints from Physiological Papers, have 
recently been published in Copenhagen. The strength 
of the inflow into the Kattegat vanes much from time 
to time, and a strong outgoing current in the surface 
layer is followed by a strong ingoing current in the 
lower layer The authors have examined the correla¬ 
tion between the salinity of the bottom water of the 
Kattegat and the salinity and temperature of the 
surface water, also the correlation between the salinity 
of the bottom water m the Kattegat in the spring 
months and the air temperature in Denmark and 
neighbouring countries in the summer months It is 
found that a high salinity in the lower layer of the 
northern Kattegat in April-May is normally followed 
by a low air temperature in June and July,"and a low 
salinity is normally followed by a high air temperature 
There is probably also a positive correlation between 
the salinity of the bottom water of the Kattegat in the 
spring months and the rainfall in Denmark in the early 
summer » 

Leakage of Carbon Dioxide from Ships' Holds. 
—Special Report No 24 of'the Food Investigation 
Board, by Mr, A J. Smith, describes leakage tests on 
two vessels (London: H.MSO., 1925; 9 d net). 
Carbon dioxide was introduced into the empty holds, 
and, by analysing the gas from day to day, the amount 
of leakage was determined. The rate of leakage in 
port was increased to more than ten times its original 
value by opening the thermometer tubes. The leak¬ 
age when the vessel was at sea was higher than when 
at rest in port. <• 

Transmutation of Mercury into Gold —A 
further contribution to this question is made by 
Pnitti and Boggio-Lera, whose results are published 
in the September-December issue of the Rendiconti 
dell’ A academia delle Scicnze Ftsiche e Matematiche 
(Naples). The mercury employed was purified by 
repeated distillation in a vacuum, the two final 
operations being earned out in Jeua glass apparatus 
under a pressure of the order o-ooi mm. This purified 
mercury was treated in three different ways ; (1) A 
spark discharge was passed between electrodes of the 
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metal in a highly equated tube; (i) m 1 4 
parsed between two very fine jets of the tuercury in ^ 
a vessel kept filled with hydrogen to prevent oxida¬ 
tion ; (3) a fine stream of the mercury was allowed to 
fall through the arc passing between two specially 
pure carbon electrodes, also m an atmosphere of , 
hydrogen. In no case was any formation of gold 
detectable, even by Stammreich r s method of testing, * 
which responds to so Uttle as one one-millionth of a 
milligram of gold per kilogram of mercury. The view - 
that mercury may undergo spontaneous transmutation 
into gold m Nature is suggested by the invariable 
presence of gold m commercial mercury, and it is 
possible that useful information on this phase of the 
subject might be acquired* by the examination of 
deposits of cinnabar of different geological ages. 

The Glow of Phosphorus Trioxide. —Thorpe and 
Tutton, the discoverers of phosphorus trioxide, snowed 
that this substance is oxidised with emission of hght, 
and it has been suggested that the glow of phosphorus 
is realJy due to that of phosphorus trioxide formed in 
a preliminary reaction. It has also been suggested 
that in moist oxygen an intermediate substance, pro¬ 
bably phosphine, is formed from phosphorus tnoxide, 
and that the glow is due to this. An interesting 
account of the glow of phosphorus tnoxide is given 
by Christina Cruickshank Miller in the Proceedings of 
the Royal Society of Edinburgh, 1925-6, vol 46, part 1. 

It was shown that the glow depends on the presence 
of moisture and ceases m the absence of water. It 
was found that phosphine and other hydrides of 
phosphorus are produced, and the glow is attributed 
to the oxidation of these. The results throw much 
light on the still obscure problem of the glow of 
phosphorus itself 

Measurement of Humidity in Closed Spaces — 
Special Report No 8 of the Engineering Committee 
of the Food Investigation Board contains an account 
of experimental work m hygrometry carried out at the 
National Physical Laboratory by Dr. Ezer Griffiths 
(London H M.S.O , 1925; 2 s net). The primary 
object of the investigation was to study apparatus 
for making humidity measurements, and a description 
is given of numerous forms of hygrometers devised to 
meet special requirements The supreme importance 
of exposing the wet bulb of the wet and dry bulb 
hygrometer to moving air is emphasised. The special 
forms of this hygrometer described are : (a) a direct 
reading instrument; (6) instruments to enable read¬ 
ings to be taken without entering tfie enclosure ; (<?) a ; 
distant reading form. The dew-point hygrometer is 
particularly suitable for use as a standard of reference 
in calibration work Several industrial forms of dew¬ 
point apparatus are described. The hair hygrometer 
was given detailed study It was found that the hair 
hygrometer showed a tendency to give high readings 
with lapse of time The instruments which behaved 
most satisfactorily were those in which the tension » 
force was small and the bearings and pivots of which 
were so well made that friction was reduced to a mini¬ 
mum. A distant reading type of hair hygrometer woe 
constructed on the Wheatstone's bridge principle. The 
other instruments of this type that might be men¬ 
tioned are (a) the form adapted for insertion into fruit ' 
cases ; ( b ) the combined hair and dew-point apparatus/ 

A hygrometer was constructed utilising a discovery of 
Orme Masson that dry cotton-wool when exposed to a 
damp atmosphere generates heat. The instrument 
was constructed inr the form of a differential resistance 
thermometer, one coil being coveted with cotton, and 
the other by non-hygroscopic material. This type Of 
hygrometer has certain inherent defects dueio 
hysteresis. > ' 1 H 
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Exhibits at the Optical Convention, $926. 


HE Optical Convention, 1926, was held at the 

* Imperial College of Science and Technology, 
South Kensington, during the week April 12-17, 
under the presidency of the Astronomer Royal, sup¬ 
ported by representatives of all branches of the 
Orftical industry and profession An important part 
of the Convention was the exhibition of optical instru¬ 
ments and apparatus organised to demonstrate the 
advances that have been made in optics in Great 
Britain since 1912, the date of the previous Conven¬ 
tion During the week, more than 8000 visitors, in 
addition to members of the Convention, attended the 
exhibition. Marty were attracted, no doubt, by the 
various entertainments and performances incorporat¬ 
ing interesting optical illusions, but many also were 
attracted by a desire to study the concrete evidences 
of recent developments and the most modern pro¬ 
ducts of British opticians, many of which, as the 
Prime Minister pointed out during the opening cere¬ 
mony, are recognised the world over as achieving the 
high water-mark of technical perfection. 

- Considerable development might be expected in an 
industry during a period of fourteen years When it 
is remembered that during part of that period, de¬ 
velopment was quickened by the urgency of war¬ 
time requirements, and later by the necessity of 
meeting fierce competition arising from depreciated 
foreign exchange rates, and also of keeping pace with 
rapid advances in science, it can easily t>e imagined 
that the manufacturer had a wide range from which 
to choose his exhibits. 

Optical glass, the most important of the optician's 
raw materials, was exhibited irt the rough lump and 
in the form of moulded slabs, disks and prisms by 
Messrs. Chance Bros and Co , Ltd., and by Messrs 
Parsons' Optical Glass Co. The latter firm exhibited 
a disk of hard crown glass, 32 in. in diameter, suitable 
for use m a 30-in. aperture telescope object-glass 
Specimens of dense barium crown glass shown by 
Messrs. Chance Bros , illustrated the improvement in 
quality, particularly in regard to freedom from colour 
and bubbles, which has been effected in recent years 
in the production of this difficult glass. This firm 
now makes more than 100 different types of glass 
suitable for optical purposes, many of which were not 
manufactured before the War. 

Some of the uses to which these new glasses have 
been put were well illustrated by the extensive range 
of new types of photographic lenses exhibited. The 
Boss Xprcs i and the Tayior-Hobson Aviar lenses were 
designed and produced during the War to meet the 
demand for large-aperture lenses giving the high 
quality of definition required in air photography. 
Further developments in the direction of the pro¬ 
duction of rapid anastigmats were represented by 
Messrs. Taylor, Taylor ana Hobson's f/a-5 lens, suitable 
fpr reflex cameras, and also their f/2 anastigmat, which 
has a covering power of 53° and represents the limit 
so far-reached in the production ol wide angle, large- 
aperture lenses. Another exhibit by the same firm 
was a series of 1/3-5 telephoto lenses, which marks an 
important advance in telephoto construction, This 
advance has been shared by the Teleros lenses of 
Meettfeu Roes, Ltd.i who had on view a 40-in. lens of 
that senes fitted to a Roes Sports camera. Telephoto 
lenses m recent design were also exhibited by Messrs. 

* fiailmeyer, Ltd., and by Messrs* Wray (Optical 

},Lt& 

„ remarkable developments that have been 
+ in British-made surveying instruments were 

* W^; itfhown in the various types of theodolites and 
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levels exhibited by Messrs, C. F. Casella and Co., Ltd.* 
Messrs. Cooke,*Troughton and Simms, Ltd,, Messrs. W. 
OttwayandCo., Ltd , and Messrs. E. R. Watts and Son, 
Ltd. These improvements have been largely directed to¬ 
wards securing optical perfection, reduction in dimen¬ 
sions and weight, greater rigidity, more effective 
guarding of vulnerable parts, and the introduction of 
means for saving time and labour in the making of 
observations In the precise levels exhibited by these 
firms, the telescope with the attached bubble can be 
tilted independently of the vertical axis, which greatly 
facilitates and expedites field work. Provision is also 
made on many of the instruments for reading 1 the 
bubble, the compass bearing, and the staff, from the 
telescope-end position, without change of position on 
the part of the observer. Messrs. Cooke, Troughton 
and Simms and Messrs Watts exhibited levels em¬ 
bodying reversible bubbles, the use of which simplifies- 
the adjustment of the instrument. Further simpli¬ 
fication in the use of Messrs Watts' instruments have 
been effected by the introduction of their " constant " 
bubble, which is so constructed that changes of tem¬ 
perature within the range o° to 130° F produce no 
change in the length of the air bell. Thus, when the 
instrument is being set it is necessary to observe only 
one end of the bubble 

With the exception of a few standard instruments 
or parts of instruments, the microscope apparatus 
exhibited by Messrs C Baker, Messrs R and J, 
Beck, Ltd , Messrs Negretti and Zambra, Messrs. 
Ogilvy and Co., Messrs James Swift and Son, Ltd., 
and Messrs W Watson and Sons, Ltd , represented 
an entirely new senes of instruments ami appliances 
for microscopical work computed and designed since 
the last Convention, and including all types of micro¬ 
scopes and microscope accessories such as are required 
for students' use, for industrial processes, tor scientific 
investigations and for all classes of laboratory and 
research work The modifications that have* been 
introduced involve many important changes m mech¬ 
anical design and construction, and also improve¬ 
ments in optical properties One of the most striking 
alterations in mechanical design is that shown in the 
Beck Radial microscope. The general design is that 
of a small optical bench so arranged that as the 
inclination is changed from the vertical to the hori¬ 
zontal, or any intermediate position, the centre of 
rotation remains in the optic axis The advantage 
of this arrangement is specially apparent in metal¬ 
lurgical work when a vertical illuminator is used, 
The adjustment, being once*set, is not altered by the 
inclination of the instrument or by the focussing. 

Of the many important instruments exhibited by 
Messrs Adam Hilger, Ltd., the most outstanding 
were the Hilger interferometers, including those for 
demonstration purposes and for the examination of 
prisms and lenses, and the latest model, the Universal 
camera lens interferometer, which permits of the 
examination of all ordinary photographic lenses up 
to a clear aperture of 5| in., and from 4 m. up to 
about 33 in. focal length, as well as lenses of the 
telephoto type, process lenses, complete telescopes up 
to a total length of 12 in, and eyepieces. On this 
firm'B stand were also a complete range of Hilger 
wave-length spectrometers ; a permanent adjustment 
quartz spectrograph giving a spectrum^rom 2100 A. XL 
to 8000 A.U. ; a vacuum spectrograph for the study 
of the furthest ultra-violet region, in which a concave 
<Uffraction grating of % metres radius is used , and 
til Hilger “ultra-violet spectroscope provided with a 
fluorescent screen from which the wave-length may 
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be directly determined, Messrs. Bellingham and for use in scientific tnveilt^atioiis; -Itttese included 
Stanley, Ltd., also exhibited quart* spectrographs aft instructive collection of apparatus exhibited by 
and a range of polarimeters and spectrometers, in- the National Physical Laboratory, Teddington; the 
binding a compact instrument for the examination Technical Optics Department of the Imperial College 
, of the entire spectrum giving readings directly in of Science and Technology, South Kensington; the 
wave-lengths. Department of Applied Optics, Northampton Poly- 

The ophthalmic section of the industry was well technic Institute, London ; the Refraction Hospital* 
represented by about twenty-five different exhibitors. London , and by other institutions and scientific 
Many new types of spectacle lenses, eyeglass mounts workers. Mention should be made of the selenium 
and spectacle frames were shown. The ophthalmic apparatus designed by Dr, E. E. Fournier d’Albe and 
instruments on view illustrated the development of E, O. Symonds for registering mechanically the 
apparatus for the detection of pathological conditions passage of interference fringes ; the Clarendon photo- 
of the eye, as well as those for the mechanical measure- electnc photometer, exhibited by Prof. F. A. Linde- 
ment of visual errors Among these may be men- mann and Dr. G. M. B. Dobson, by means of which 
tioned the self-registering perimeters exhibited by very small areas, such as spectral lines on a photo¬ 
several firms , the photographic ophthalmoscope, ex- graphic plate, can be measured to a high degree of 
hibited by the Cambridge instrument Co , Ltd., by accuracy , and the series of instruments exhibited 
means of which it is possible to obtain photographs by the Cambridge Instrument Co., Ltd , m which the 
of the fundus showing both the optic disk and the stylils-on-celluoid method is used for recording various 
macula lutea on one plate , and the combined corneal physical phenomena 

microscope and slit lamp, exhibited by Messrs The historical section of the exhibition contained a 
Clement Clarke, Ltd., in which both the illuminating valuable loan collection of more than 350 items of 
system and the microscope are mounted on an arc great historical importance, illustrating the evolution 
which has its centre of curvature at the focus of the and development of various types of optical mstru- 
illumin&tmg beam. ments and indicating the types actually made and in 

It is, of course, quite impossible in an article of use at different periods Our admiration for the 
reasonable length to give anything approaching a full many Inghly developed and finished products of 
list of the various interest mg pieces of apparatus on modern science in the adjoining sections did not in 
view and described in the 320-page catalogue prepared any way detract from our admiration for these 
for the use of the members of the Convention. In the optical treasures of past generations , for did not 
preceding paragraphs reference has been made i o only each one represent a modest though none the less 
a few of the items on the stands of a few of the trade distinctive landmark along the path of optical pro- 
exhibitors, and many important items in important gress ? The magnificent and impressive display of 
groups of instruments have had to be omitted present-day apparatus, instruments and methods 

The educative value of the exhibition was enhanced which formed the Optical Convention 1926 Exhibi- 
by the inclusion of a section devoted to optical instru- tion marks the farthest point yet reached along that 
ments and apparatus designed by research workers path 


The Intermittent Theory of Radiation. 


AN important paper on " 7'he Intermittence of 
** Electric Force A was read by Sir J J. Thomson 
to the Royal Society of Edinburgh on December 21 
We now know that the atom is made up of electrons 
and positive charges, and that the number of electrons 
in the atom of an element is equal to the atomic 
number of the element We also know the masses 
of the electrons and the positive charges If, 
therefore, they obeyed the ordinary laws of electro¬ 
statics, we could calculate by the laws of dynamics 
the behaviour of the atom The behaviour predicted 
m this way is nothin accord with experiment. The 
reason of this discrepancy is doubtless that in the 
atom we are concerned* with effects which occur in 
times and in distances very much shorter than those 
which occurred in the experiments by which the laws 
of electnc force were discovered or tested 
Sir Joseph directs attention to the possibility of the 
electnc force being intermittent in its action. The 
intermittence is so rapid that its effects are only 
apparent when we are dealing with events which occur 
in intervals as short as tnose in the atom He 
illustrates this point by considering the properties 
of gases So long as we test these properties on an 
1 engineering scale 1 they are completely explained by 
supposing that the gas exerts a continuous pressure 
on the walls of the containing vessel and that it 
obeys the hydrodynamical laws for a continuous fluid. 
It is known, however, that the pressure is not really 
continuous but consists of a succession of isolated 
blows following each other irregularly at very small 
intervals of time By the methods now available 
for producing very high vacua we can get the gas 
in a state where it is impossible to explain its be- 
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liaviour. by the hypothesis of continuity The gas 
has a structure in time, the fineness of which is 
determined by the interval between the collisions. 
The fineness of the structure for a given gas varies 
with the pressure, being coarse at low pressure and 
fine at high pressure 

Sir Joseph supposes that the electric field has 
a structure in time, so that instead of the electnc 
force being a continuous effect consisting of a con¬ 
tinuous flow of momentum into the body under its 
action, it is really discontinuous and consists of finite 
increments of momentum separated by finite intervals 
of time. This discontinuity in the nature of the force 
readily explains the occasional spontaneous dissocia¬ 
tion of a system. It also gives a reasonable hypothesis 
to explain why a system sometimes radiates away its 
surplus energy as Rbntgen rays. 

The assumption of the intermittence of electric 
force leads to startling results when applied to light 
waves. The mathematical proofs given indicate that 
there can be no unlimited propagation of light waves 
diverging from a source. The waves must ultimately 
reach a region where they are reflected back 

It will thus be seen that the hypothesis demands 
a corpuscular theory of light. The energy of the 
light must be done up into batches which retain 
their energy undiminished as they travel out into 
space. This does not exclude, in fact it requires# 
the presence of electrical waves of Maxwell’s type. 
We must picture the light unit as a central quantum 
vibrating with the period of the light and emitting 
electrical waves. None, however, f allowed to escagpe# 
and the energy lost by the quantum in radiation (%; 
restored to it. ' , > ' 
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Light, therefore, has a duaT character. It consists 
of electrical waves and the quantum. The electrical 
waves give rise to interference effects and the 
quantum to photo-electric effects. The energy in the 
electrical waves surrounding the quantum does not 
alter as the system travels through space, and so 
the ratio of the energy in these waves and that m 
the quantum remain invariable. The mathematical 
proofs based on the theory of probability given in 
this paper are very neat and very easy to under¬ 
stand. 

In a paper read before the Royal Society of Edin¬ 
burgh on February 8, Prof. E. T. Whittaker follows 
up Sir J. J. Thomson's paper and shows that the 
Maxwell-Lorentz equations can easily be modified so 
as to represent Sir Joseph's ideas regarding light. 
What distinguishes Thomson's theory from the work 
of all other writers on the subject is that he pictures 
the structure of the light-quanta m terms of tubes of 
electric force. When light is generated he invites us 
to picture a closed part of a loop in a tube of electric 
force to become detached and go off as a closed ring 
This ring soon becomes circular and travels with 
the velocity of light in a direction at right angles to 
its plane, like a circular vortex ring. The energy Of 
the ring remains constant until the nng is broken 


It is known, for example, that if cathode rays fall on 
a metallic plate and generate X-rays which fall on 
a second metallic plate, electrons are ejected from 
the second plate and their energy is of the same order 
as that of the electrons m the primary cathode rays 
and is independent of the distance of the plates. 

The only explanation seems to be that the energy 
of the X-rays is contained in compact parcels between 
the plates. This phenomenon has led Einstein and 
other physicists to advocate corpuscular theories of 
light In Thomson’s theory we picture something 
similar to a procession of rings of cigarette smoke, 
moving forward through the air in front of the mouth 
of a smoker As the group moves through space, it 
sweeps over the interior of an infinitely long, straight 
cylinder, the axis of which is in the direction^ of 
propagation. Everywhere Outside this cylinder the 
field is permanently null 

Sir Joseph points out that it is not necessary to 
suppose that light consists exclusively of a procession 
of ’ electric vortex rings ' He considers that it 
consists of rings of electric force accompanied by 
Maxwellian waves These rings sometimes vibrate 
and produce waves of the type ordinarily considered 
Whittaker gives a justification of Thomson's hypothesis 
and a verification of the quantum relation 


Salient Features in the Stratigraphy, Tectonic Structure, and Physiography 
of the Commonwealth of Australia. 1 


A BRIEF summary of the salient features of 
the stratigraphy of the Commonwealth is 
essential for understanding its tectonic structure 
Pre-Cambrian rocks are developed m Western, Central, 
and South Australia The Proterozoic rocks of 
Northern Australia arc partly formed of thick dolo¬ 
mites, possibly a forerunner of the Great Barrier 
Reef of to-day. Basic lavas and tuffs, 3000 feet 
thick, preceded a great ice-age in late Proterozoic 
or early Cambrian tune Marine Cambrian strata 
occur chiefly m Northern and Central Australia and 
South Australia, with patches m Victoria, Tasmania, 
and Queensland. Ordovician rocks attain a thickness 
of 40,000 feet m Victoria and Central Australia 
Igneous intrusions and unconformity separate the 
Ordovician rocks from the Silurian In the Devonian 
rocks of Queensland, coralline limestone, 7000 feet 
thick, is probably another ancestor of the Great 
Barrier Reef. In Carboniferous time a south-eastern 
shore of f the Tethys Sea ’ is well defined in the north¬ 
west of Western Australia, Carboniferous and 
Devonian time were periods of granitic intrusions 
and effusive rocks In Permo-Carboniferous time 
half Australia was under ice This was the chief 
coal-forming epoch, followed by more coal (in Triassic 
and in Jurassic tunes) developed in immense epi¬ 
continental lakes in eastern and central Australia, 
near which carnivorous deinosaurs existed. 

Marine Jurassic strata m Australia are only found 
in * the Tethys Sea * of Western Australia The 
great dolcrite-sills (comparable with the Karroo 
dolerites) of Tasmania possibly closed Jurassic time, 
Cretaceous time witnessed great peripheral and central 
manne transgressions. The Neocomian Sea was 
probably cold, and epeirogemc uplift in east Central 
Australia replaced marine by lacustrine conditions; 
this uplift was probably accompanied by small local 
glaciation. In western Australia the last of 4 the 
Tethys Sea' is represented by the Lower Santonian 
with Uintacrinus (comparable with the Arriloor Beds 
of Southern India), Cretaceous strata were slightly 



folded in prc-Oligocene time. Eocene manne de¬ 
posits are mostly wanting except, perhaps, m New 
Guinea, but the Winton senes may be partly Eocene 

Ohgocene time was one of very extensive pene- 
planation, which was prolonged into the Miocene, 
and m places into early Pliocene time A rock-crust, 
or ‘ petroderm ' (‘ Hartnnde * of Walther) formed 
over the more and parts of this peneplain Marine 
transgressions occurred all along the southern Coast 
of Australia, mostly following on the eruptions of the 
‘ older basalts ' 

In Miocene time there were warm seas with large 
foramtnifera (Lepulocychna) and reef-forming corals* 
even m Tasmania The earliest marsupials are 
found there in tho Miocene beds Miocene brown- 
coal deposits up to 800 feet thick, formed partly of 
Fagus and Banksia, occur 111 Victoria. ' Deep leads ' 
of gold and tin were formed inland In New Guinea 
the oil-belt was developed during the Miocene Period. 

In Pliocene time the whole peneplain underwent 
differential movement which was strongest in eastern 
Australia Alkaline lavas were erupted from tensional 
fault-planes in the okl peneplain Epeirogemc uplift 
(during the ' Kosciusko epoch ' of E C Andrews) 
now followed, and becamo accelerated m a late 
Pliocene epoch. The Rift Valley of Australia formed 
mostly during this uplift This later movement was 
accompanied by widespread eruptions of basalts with 
some andesites The Great Barrier Reef was already 
forming, and possibly commenced to develop even 
earlier, 

The southern edge of the Lake Eyre peneplain be¬ 
came tilted northwards, and that of Western Australia 
eastwards, bringing about interior drainage and local 
aridity. The Pleistocene ice-age followed, together 
with a pluvial epoch, when Lake Eyre once more 
drained seawards. Crocodiles and gigantic marsupials 
were then abundant in Central Australia. The 
Tasmanian aborigines arrived in Tasmania by way 
of the Malay Bridge, possibly during a eustatic nega¬ 
tive movement of the sea. As tfie Ice Age ended, 
the sea-level rose* drowning the coastal valleys The 
rainfall decreased. Lastly, the Australian aborigines 
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arrived* perhaps bringing with them the dingo. In 
the last few thousands of years the sea-level has fallen 
by about 15 feet. 

"the salient features in the tectonic structure were 
briefly discussed, with especial reference to Suess's 
views as to the arrangement of the Australian arcs, 
and the physiographic features, chiefly with reference 
to the phenomena of arid erosion. The origin of the 
inland sand-hills of Central Australia is attributed to 
the disintegration of the widespread Permo-Carbon¬ 
iferous sandstones, for the later seas of that period 
transgressed over large areas of Australia, possibly 
in part through a eustatic nseof sea-level following on 
the melting of the great Permo-Carboniferous ice-sheets. 


Ventilation and Comfort. 

T HE Medical Research Council has published a 
report on the “Methods of Investigating Ventila¬ 
tion and its EfTecus,” by H M Vernon and others 
(Special Report Series, No 100 * Methods of Investi¬ 
gating Ventilation and its Effects London H M 
Stationery Office, 1926, 2s. net) Part I contains 
descriptions of two new instruments for the measure¬ 
ment of variations (a) in the velocity and (b) in the 
temperature of air currents. For the former purpose 
a new form of hot-wire anemometer was constructed 
which is very sensitive to changes of air velocity, 
while influenced little by changes in temperature. 
For the latter purpose a suitable thermopile was 
devised which was unaffected by changes in velocity. 
The combined use of these two instruments has 
thrown further light on the relative importance of 
temperature and air movement in ventilation. In 
Part 2 the results of a further calibration of Leonard 
Hill's kata-thermometer are given, which allow low-air 
velocities found in ordinary rooms to be measured 
with far greater accuracy 

Part 3 consists of an investigation of the extent to 
which objective indications of the kata-thermometer 
correspond with actual sensations of comfort 
Acclimatisation is shown to have an important 
influence It is concluded that the cooling power of 
6, fixed as the minimum for sedentary workers m 
Great Britain by Leonard Hill, may reasonably be 5 
for people acclimatised to summer weather, and 7 for 
people acclimatised to winter weather. " It was found 
that the various degrees of ‘ stagnancy 1 experienced 
in factory air were due to differences in the air tem¬ 
perature, whilst the various degrees of ‘ freshness * 
were due chiefly to differences in air velocity. The 
cooling power of the kata-thermometer combines 
these two variables better than any other known 
measure, and the correlation ratio of cooling power 
on air sensation was found to be 703 m summer and 
790 in winter." 

In Part 4, Dr. Vernon has studied the rate of cooling 
of the human body, as shown by fall of mouth ana 
rectal temperatures, naked and clothed, after being 
warmed up by previous exercise, and has in this 
way thrown further light on the relative importance 
of air temperature, clothing, and air movements 
The results tend to show that in order to induce 
cooling of men engaged in hot and heavy work, it 
is of most importance to reduce temperature and 
next clothing, small increase of velocity of air having 
comparatively little effect. 

Work now in progress in the new wind tunnel built 
at the National Institute for Medical Research shows, 
however, that velocity can have a very great effect 
on warmly clad men, when it is sufficient to drive 
air through and so ventilate the clothing. By means 
of wind sufficient to evaporate the sweat effectively, 
men can be kept much more comfortable, and will in 
consequence work better, in hot atmospheres. 
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. University and S4uc*ti<nMU latdligiendt;';; 

London —A University chair of bacteriology and 
immunology, tenable at the London School Of Hygiene 
and Tropical Medicine, and a University chair of 
epidemiology and vital statistics, tenable at the 
London School of Hygiene and Tropical Medicine, 
have been instituted. 

The following courses of free public lectures 
are announced : " The Influence of Water on Vital 
Processes," by Prof I. B. Collingwood, at Univer- 
sity College, on April 26, May 3, 10, 17, 24, and 
31, at 5 30 , " The Integration of the Circulation/' 
by Prof R J S. McDowall, at King’s College, on 
April 27, May 4, 11, and 18, at 4.30, and The 
Nature and Functions of the Fascue of the Human 
Body," by Prof J. Kay Jamieson, at King’s College, 
on April 30, May 7 and 14. at 5.30 

Applications for grants from the Dixon Fund for 
assisting scientific investigations, accompanied by the 
names and addresses of two references, must be made 
to the Academic Registrar, University of London, 
South Kensington, S W 7, before May 15, and those 
for grants from the Thomas Smythc Hughes Fund for 
assistingMedtcal Research, accompanied by the names* 
and addresses of two references, not later than June 15. 


Appucahons are invited by the Ministry of Agri¬ 
culture and Fisheries for not more than five agricul¬ 
tural scholarships tenable for two years and annually 
of the value of not more than 200I , plus, possibly, 
extra allowances for travelling and subsistence whilst 
the scholars are abroad The application form, 

A 189/T.E , must be returned to the Secretary of the 
Ministry, 10 Whitehall Place, S Wi, by June 30 at 
latest. 

It was stated m the House of Commons last week 
by Lord Eustace Percy, President of the Board of 
Education, that the Government is in general*agree¬ 
ment with the recommendations of the Departmental 
Committee on the University of London, and that it 
is proposed to introduce legislation for the purpose of 
setting up a statutory Commission for the University 
accordingly. 

The presentation portrait of the late Sir Sydney 
Russell-Wclls, pamted by his nephew, Mr. John 
Wells, R.I., will be unveiled in the staff room of the 
Dreadnought Hospital, Greenwich, by Sir Humphry 
Rolleston, Bart, at 3 o’clock on Tuesday, May 4, 
The portrait, winch has been subscribed for by the . 
friends and colleagues of the late Sir Sydney Rhssell- 
Wells, represents Sir Sydney in his robes as' Vice- 
Chancellor of the University of London. Those 
desiring to be present at the ceremony may obtain. 
cards of invitation on application to Prof. R. Tanner 
Hewlett at the Seamen's Hospital, Greenwich. 

The Court of the Worshipful Company of Poulfers* 
has agreed to offer a scholarship of 60/. per axmprft" 
for two years tenable at the Harper Aaams Agri¬ 
cultural College, for the training of persons to be 
instructors m the practice and science of poultry' 
husbandry. Candidates must be British-born and 
not less than sixteen years of age on October 1, igfejth 
They must produce satisfactory certificates of char¬ 
acter and physical fitness, and should have pagfeed * 
an examination of matriculation standard. The sue- / 
cessful candidate will be required to take an approved' 
course of study leading to the National DipJoflaa 4 $ 
Poultry Husbandry, The award wffl be made 
recommendation of the Principal pf the Harper Adftffi* V 
Agricultural College, to whom all inquiries 
addressed 1 ■ ‘ “ r ,n /, 
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Contemporary Birthdays. 

April a s, 18 6a. Viscount Grey of Fallodon* K.G., 
F^R.S. 

April as, 1859. Mr, Henry R, A. Mallock, F.R S. 
April as, 1874. Senator© Marconi, Hon. G.C.V.O. 
April a6, 1879. Prof Owen W. Richardson, FRS, 
April *7, 1845, Dr, Douglas W. Freshfield, 

April a8, 1856. Mr Charles E. Stromeyer, 

M.Inst.C E. 


Viscount Grey was educated at Winchester and 
Balliol College A former president of Armstrong 
College, Newcastle, he was, until eyesight disabilities 
intervened, interested in most departments of natural 
history pursuits, to one of which he contributed a 
useful work, " Fly-Fishing " (1899). 

Senatore Marcont was bom at Gnffone, near 
Bologna His first and tentative experiments in 
wireless telegraphy were made m Italy in 1895 
Coming to England in the following year, with an intro¬ 
duction to Sir William Preece, F.R S., who was then 
engineer to the Post Office, Marconi received marked 
encouragement at his hands at a crucial period, as 
also from Prof. J. A Fleming, F.R S. In 1899 he was 
able to establish wireless communication across the 
English Channel, later (1901) between a station at 
Poldhu, Cornwall, and Newfoundland The story is 
continued in a stream of later improvements, inven¬ 
tions and researches of various kinds, of which perhaps 
the most distinctive practical application (in alliance 
with othei minds) is broadcasting. In 1909 Senatore 
Marconi shared the Nobel pnze in physics with Prof 
Braun 

Prof. Richardson, one of the Royal Society's 
Yarrow research professors in physical science, was 
bom at Dewsbury. He was educated at Bailey 
Grammar School and Trinity College, Cambridge. 
Formerly professor of physics in Princeton University, 
U.S.A., he returned to become Wheatstone professor 
of physics in the University of London (King's College). 
Prof. Richardson received the Hughes medal of the 
Royal Society 111 1920 for his work in experimental 
physics, and especially thermiomcs In the following 
year he was president of Section A of the British 
Association. 

Dr. Douglas Freshfield, the distinguished 
geographer and mountaineer, a former president of 
the Royal Geographical Society and one of the 
staunchest supporters of that institution, was edu¬ 
cated at Eton, and graduated at University College, 
Oxford. His interest in mountain - climbing was 
already established more than fifty years ago, for it 
was in 1872 that he undertook for a considerable span 
the editorship of the Alpine Journal . " I have 

always tried/’ he once said, " to prevent mountain¬ 
eering from becoming a mere form of sport. By 
precept and example I have done my best to persuade 
my comrades to keep their eyes open to all the interest, 
historical, scientific, and artistic, in which the moun¬ 
tains abound/* Dr. Freshfield received the founder's 
, gold medal of the Royal Geographical Society in 1903, 
and it is interesting to recall that Dr Sven Hedin re¬ 
ceived a medal at the same time. Apart from contri¬ 
butions tp physical geography in the Caucasus, Dr. 
Freshfield’s valuable work in promoting geographical 
education was the subject of special comment. He is 
the author of a life of Horace Benedict de Saussure. 

Mr. C. B. St romever, for many years engineer to 
Manchester Steam Users* Association, was bom 
button* His book, Marine Boiler Management 
jand Construction/* is a standard of reference. 
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Societies and Academies. 

London. 

Linnean Society, March 18,—J, L Sager : Fhyllody 
of the corolla in Primula vulgaris Huds. The 
specimens come from a plant growing in a garden 
in Exeter, all flowers of which show this monstrosity 
The petals are like the foliage leaves m all respects 
except sue. The revolute venation characteristic of 
the leaf shows well in these petals Calyx, stamens, 
and pistil appear normal Mr Samuel E, Steer 
found this plant growing in a disused burial-ground 
at Lympstone, South Devon, in March 1925. He 
transferred it to his garden, where it has increased 
in sue, and is now bearing about twelve flowers, all 
abnormal —R. T. Gunther • An account of the early 
manuscript herbal of Apuletus Barbaras , which has 
been stated to have been written in ad iioo and 
illustrated in the monastery of Bury St. Edmunds ( 
it may therefore lie the oldest-known English botanical 
work —G. P. Farran . Biscayan plankton collected 
during a cruise of H.M S Research , 1900. (Pt XIV ) 
The Copepoda The Copepoda collected in deep 
water off the Bay of Biscay were mainly taken in 
numerous horizontal hauls with open tow-nets by 
day and night down to 100 fathoms, and by vertical 
hauls with closing nets by day down to 2000 fathoms 
The horizontal hauls show a marked difference 
between day and night distribution, the population 
above 100 fathoms being approximately doubled by 
night by the upward migration, in large numbers, 
chiefly of Metnaia lucens , Pleuromamma robusta, and 
Pleuromamma gracilis. In the vertical hauls the 
maximum number of species was found between 500 
and 700 fathoms, and of specimens between 150 and 
250 fathoms. The average number of specimens per 
r00 fathoms vertical haul between 1500 and 2000 
fathoms was only 4 6, and not all of them alive, as 
against 781 specimens between 150 and 250 fathoms 
Helena Bandulska . On the cuticles of some fossil 
and recent Lauraceze. The possibility is demonstrated 
of interpreting certain elements of the floras of the 
past by a comparative study of their cuticles with 
those of recent forms. By this means the Lauraceae 
have been found to be the most abundant fossils 
with cuticle preserved in the Bournemouth Eocene ; 
many have lanceolate leaves with pinnate venation 
and strong midrib. Three species of Aniba and 
various species of Neolitsea, Litsea, and Lindera have 
been discovered The physiological characters of the 
fossil Laraaceous cuticles described are such as at 
the present time are associated with the need for 
controlling transpiration, and may be of assistance 
in the interpretation of the nature of the flora and 
the climate of Middle Eocene time. 

The Physical Society* March 26 —Ivor Backhurst 
Obliquity corrections in radium estimation. Formulae 
are given for obliquity corrections m radium estima¬ 
tion applicable to sources of the shapes most fre¬ 
quently occurring in practice. The effect of scattered 
radiation is considered, and some experimental results 
obtained are shown graphically and compared with 
theory,—Albert Griffiths and P. C. Vincent * Viscosity 
of water at low rates of flow determined comparatively 
by a method of thermal convection A method is 
described of determining the coefficient of viscosity 
of water by measuring the rate of convective flow in 
a long capillary tube, the driving head being obtained 
by,the difference in density due to a difference of 
temperature between two vertical columns of water. 
The results show that the viscosity of water at low 
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rates of shear in glass tubes is apparently no different 
from that at high rates. Novel features are (i) the 
method of obtaining the driving head; (2) the new 
method of introducing a coloured index in a closed 
, capillary circuit, and an improved method of reading 
its position ; (3) the almost complete elimination of 
what may be called the thermometric effect as distmct 
from the convective effect; (4) the elimination of the 
small residual thermometnc effect from the final 
calculations 

Paris. 

Academy of Sciences, March 15.—H. Deslandres : 
The aurora borealis and magnetic perturbation of 
March 9, 1926, at the Meudon Observatory. A bright 
aurora borealis was observed at Meudon on March 9 ; 
its duration was short and coincided with a marked 
deviation of the magnetic declination registered on 
the magnetograph —A Cotton . An observation of 
the aurora borealis on March 9, observed at Sevres. 
A magnetic disturbance was recorded at the Val 

i oyeux Observatory —B, Baillaud : Remarks on the 
atalogue of Fundamental Stars of the Paris Observa¬ 
tory —Pierre Copel * A property of skew curves and 
its application to the demonstration of Beltrami’s 
theorem.—Nicolas Kryloff A method of approximate 
integration containing as particular cases the method 
of W. Ritz and that of least squares. — Leonida 
Tonelli : The method of adjunction m the calculus of 
variations,- Hadamard . Remarks on the preced¬ 

ing communication —Joseph P6r£s A theorem con- 
ceming the movement with two parameters of a solid, 

- Rogoff . A rectangular plate supporting a load 

P concentrated at its centre.—Louis Roy : The pro¬ 
pagation of waves on the elastic line with four 
parameters —L. Dunoyer . A condensation pump 
working with a moderate primary vacuum A de¬ 
scription, with diagram, of a glass mercury vapour 
pump Starting with a water-pump vacuum (10 to 
30 mm mercury), the pump is worldng within four 
minutes of lighting the burner.—Jean Dubief . The 
law of viscosity of fluids as a function of the density 
Its relations with the equation of state.—Y. Rocard . 
The diffusion of light in liquids—Mile O. Jasse : The 
structure of the bands 4511 and 4123 of the carbon 
monoxide spectrum. These bands have a more com¬ 
plex structure than Hulthdn's band, but belong to the 
same class —G Lejeune : Contribution to the study 
of the oxidusability of organic substances —Jean 
Cournot The cementation of ferrous alloys with 
aluminium. The cementation of mild steel with 
aluminium is best carried out by heating in a muffle 
with finely powdered ferro-alummium containing a 
little ammonium chlonde —T. Karantaaais : Double 
decompositions between the halo gen ides of tin, arsenic, 
antimony, bismuth, silicon, titanium.—Maurice Dela- 
ville and Paul Carlier : The estimation of small 
quantities of potassium The metal is precipitated as 
cobaltinitnte, and the cobalt determined by mtroso-/*- 
naphthol. Working with quantities of potassium of 
the order of x mgm,, the error is less than 3 jper cent.— 
V Hasenfratz and R. Sutra : The oxidation of har- 
maline and of bromoharmaline,—R. Lantz and A. 
Wahl : A new synthesis of phenylrosinduline — H. 
Arsandau* : The eruptive origin of the basic gneiss 
of Djabataourd (Togo).—Auguste Lou bidr e : The flora 
and relative level of middle coal measures of Gages 
(Aveyron) — P Chou*: Some new Sapindace® of 
Madagascar —A. GuilUermond : The action of the 
methods of silver impregnation on plant cells and on 
the relations of the vacuome and Golgi's apparatus, 
—Albert Petit : Contribution to the cytological and 
taxonomic study of Bacteria.— L, Hackipill and A. P f 
Rollet and Maunce Nicloux . The argon in the blood, 
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From the results of the experiments died, the authors , 
conclude that argon, like nitrogen, is found in dt- 
fibrinated blood in quantity corresponding to its 
solubility and to its partial pressure in air. The blood 
clot, dried in a vacuum, and burnt in the presence of 
copper oxide, gives no argon.—L, Page and E, 
Legendre : The swarming and lunar rhythm of Eulalia 
punettfera — P. Sddallian and J. Loiaeleur: The frac¬ 
tionation of serum proteids and the freeing of anti- 
diphtheric serum from albumen. The method is 
based on the gradual addition of sodium chloride* 
starting with serum of pH 4*7. — S. Poaternak: 
The distribution of phosphorus in the serum and red 
blood corpuscles of the blood.—Louis Ldger . A new 
Microspondia with spiny spore cases.—S. Metalnikor 
and V. Chorine ■ The part played by Hymenoptera 
in the infection of Gallerta mellondla 

March 22 —H Deslandres : The magnetic disturb¬ 
ance of March 5, 1926, and the disturbances of the 
first months of the year. A magnetic storm was 
recorded by the apparatus at the Meudon Obser¬ 
vatory, and at the same time auroral lights were 
noted at two different places — GrainvtUe and 
Neauphlette. It is shown that there is a definite 
relation between the periods of these magnetic storms, 
since the intervals of time between the storms are 
multiples of the time of synodic rotation R —Henry 
Le Chatelier . The theory of the furnace.—Andre 
Blondel : The measurement of the photometric yield 
of optical apparatus (objectives, telescopes, etc.) — 

G Friedel : The radiograms of mixed crystals Mixed 
crystals obtained by isomorphous crystallisation give 
radiograms which do not differ from those which 
would be given by a simple crystal of the mean 
parameter From this it is generally admitted that 
the mixed crystal will be like the pure crystal, 
governed by a strictly defined period, the mean of the 
pure constituent crystals. This view is adversely 
criticised, and it is shown that there is a serious 
limitation to the power of penetration of radiographic 
analysis* especially in cases where there may be 
isomorphous mixtures or pseudo-pararaorph struc¬ 
tures —L, Cu^not: Description of a Tardigrade new 
to French fauna. This is intermediate between the 
uncovered Oreella and armoured Echinisci, and is a 

S pe of a new genus Parechiniscus, to which is given 
e specific name of Chitonides —Jean Charcot waft 
elected a free Academician in succession to the late 
E. Tisserand.—A. Sainte-Lague : Umcursal and bi- 
cursal networks.—E. Grynaeus. The differential 
geometry of Euclidian space with constant curvature, 

—E Vessiot: Conformal geometry of surfaces.— 
Maurice Gevrey : The analytical nature and pro¬ 
longation of solutions of non-linear equations of 
elliptic and parabolic types with one variable.—J. 
Favard : Nearly periodic harmonic functions.—Boris 
Grinberg and Maurice Paschoud ; The torsion of a 
hollow cylinder the section of which is limited by 
two excentric circles.—Pierre Henry ; The velocity 
of deformation of metals at high temperatures.—" 
Charles Plainer: Periodic winds and critical wind 
squalls for the flexion of pillars,—A. Chatillon ; Hie 
different magnetic states of cobaft chloride,—V, 
Posejpal: The quantitative experimental control Of 
the resonance absorption of X-rays.—Louis Long* 
chambon : The rotatory dispersion of camphor. A 
criticism of the conclusions arrived at by applying 
the formula of Lowry and Cutter to the expeome&tal 
results of the rotatory power of camphor m acetohev 
—Miramond de Loroquette ; The ionometric measure* 
ment of X-rays incident per unit surface and Arrays 
absorbed per unit volume f ^-Piexte Auger; 
amount of fluorescence in the X-ray Ceffo 
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and MHe, A* Chaudun: The variations o i the constant 
of hydrolysis with the concentration of sugar. The 
experiments are notin agreement with the hypothesis 
that the hydrogen ions alone produce the reaction; 
the nature of the acid and the viscosity of the solution 
also intervene. —H. Forestier and G. Chaudron ; The 
thermomagnetic study of some ferrites. Ferrites of 
the general formula Fe^.MO have been prepared, 
where M may be nickel, copper, lead, barium, calcium, 
Cadmium, or zinc, and the variations of the magnetisa¬ 
tion coefficient with temperature determined —M. 
Hoi week : The critical K potentials of light atoms. 
Reply to a note of A, Dauvillier.—Marcel Laporte : 
The mobility of the 10ns in gases* The author’s 
experiments are not in agreement with the view that 
for a given gas the ions have one mobility only ■ the 
hypothesis that there may be several ion mobilities 
is discussed.—Jules Ventre and Emile Bouffard : The 
influence of sugar on the estimation of ammonia in 
grape must.—J. Bougault : An example of an oxide 
ether of a ketone hydrate —Marcel Bouis . The 
synthesis of ethylallene C a H 6 CH C : CH # .—F. Sal- 
mon-Legagneur , Mixed ketones derived from the 
o-mononitnle of camphoric acid.—A Demay The 
genesis of the granulitic gneiss of the Pilat massif, near 
Saint-Etienne, —L Petit jean • New researches on the 
displacement of (meteorological) discontinuities — 
Louis Besson . The influence of the temperature of 
one month on that of the following month According 
to A Angot, the temperature of any one month has no 
influence on that of the following month. A statis¬ 
tical study of 100 years' observations made at the 
astronomical and Montsouris Observatories does not 
confirm this view A warm January is followed by 
a February with a temperature above the normal 13 
times out of 19 at one observatory and 8 times out 
of 12 at the other. Similarly a cold February is 
followed by March with a temperature below the 
normal.—Mme. P. Lemoine and G. Delepine * Dis¬ 
covery of the genus Solenopora m the Jurassic of 
France —Lucien Daniel . New researches on the 
heredity acquired by grafting on Hehanthus Dan - 
gtardi. — M and Mine. Fernand Moreau. Sexual re¬ 
production in lichens of the genus Collema and the 
theory of Stahl, Observations opposed to the Stahl 

theory of sexual reproduction in Collema- 

Aversenq,—Jaloustre,and—Maurin: The development 
of Recinus communis in a culture medium rendered 
radioactive by the addition of thonum-A. Thorium- 
K in small doses (10 micrograms every fifteen days) 
improved the general development of the castor oil 
plant, the increase in the number and quality of the 
deeds being especially marked,—Antonin Nemec and 
Mihovil Gracanin : The influence of light on the 
absorption of phosphoric acid and potash by plants, 
— — Parat: The constitution of the Golgi apparatus 
And of the idiozome; true and false dictyosomes.— 
Boris Ephrussi: The unequal acceleration of the 
different phases of cell division by rise of tempera¬ 
ture*—M. Bridal and C Bdguln : The biochemical 
synthesis, with the aid of emulsion from almonds, of 
a-ethyl-^-arabinoside. 


Rons. 


^ Royal Academy of the Limcei, February 7.— 
F. Gtvar* and A. ChUtoni : Hybridisation of Papaver 
somnifmm L. in relation to the morphine content of 
the Opium. By hybridisation of the white and black 
vissSMies of Papaver somniferum L. f it is possible to 
raise both the morphine content and the yield of the 
Bompiani; Projective invariants of con- 
toMMf! between plane curves,—Harry Levy ;. Certain 
of the spaces fair which Riemann’s symbols 
indices are annulled.—Bruno Fine! : Vertical 
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space motion# in correspondence with uniform trans¬ 
lations.—Francesco Sbrana : Dynamic effect of a fluid 
circulating found two cylinders with parallel axes.— 
Giorgio Abettl: The altitude of the Solar chromo¬ 
sphere.—Enrico Fermi: The quantisation of the 
perfect monatomic gas.— A. Pontremoli; The dura¬ 
tion of emission of monochromatic radiations and the 
mean life of the stationary states.—Pietro Saccatdi : 
A colour reaction of the skm relative to the genesis of 
the mclamns. The colour reactions obtained with 
£-phenylazoxycarbonamide confirm the epidermal 
origin of the cutaneous pigment and indicate that 
the ability to produce the colourless pro-pigment 
wluch generates melanin is a specific and autochthon¬ 
ous property of the Malpighian layer.—Ugo De 
Castro : Fhysico-biological conditions and determin¬ 
ism of Kottmann’s reaction.—C. Sibilia : The action 
of certain enzymes of Fusarium. The actions pro¬ 
duced by the amylase and pectinase of F. echtno- 
sporum and F fuhgmospovum are described 

Vienna. 

Academy of Sciences, March 4.—F Urbach (Com¬ 
munication from the Radium Institute, No 185) * 
On luminescence and absorption particularly that 
of aylvme subjected to Bccquerel radiation Sylvine 
shows radio-luminescence and after Becquerel-radia- 
tion thermo-luminescence and phosphorescence.— 
J. Zellner and colleagues Contributions to com¬ 
parative vegetable chemistry (xii.). Chemistry of 
barks Barks of privet, beech, elder, and alder have 
been examined Phytosterin, ceryl alcohol, and 
several other substances have been found —R. 
Klapholz and J. Zellner. Contributions to com- 

J arative vegetable chemistry; (Enothera biennis .— 
. Poliak and E Gebauer-FUlnegg . The action of 
chlorosulphonic acid on phenols —E, Gebauer-FUlnegg 
and F. Riesenfeld : Studies on aryl-sulpho-chlorides. 
—K. Federhofer 4 The construction for the centre of 
curvature of plane curves —L Waldmann The 
geological structure of the Moldau-Danube primitive 
rocks on the survey sheet Gmtind II 

March 11—H Spandl communicated his work, 
prepared in part with the assistance of the Academy, 
on the fauna of subterranean waters (Wien, Verlag 
Spelaologisches Institut, 1926), 


Official Publications Received. 

Ammalre do rObservatoire Royal de Belgique, annite, 1037 Par 
P Btroobant Pp Ui+102 (Bruxelles.) 

Burotu of Science, Manila. Publication No 10 . Geology and Mineral 
Resources of the Philippine Islands By Warren D. Smith. Pp. 
559+80 plates. (Manila : Bureau of Printing ) 

Institute sclantlfiques do Buitensorg. ‘"s Land# PJutlt«nttl^n. ,, 
Trouble. Recue 11 de travaux soologlquca, hydrobiologloue# et oefeno- 

£ graphtques. Vol. 6, Llvratson 8 4, Picwnbre 1925. Pp. 221-502+34 

late*. 5f. Vol. 7, Livraisou 2, F6vrier 1926. Pp 85 iUOf Vol 8, 
ivraisoft 1*2, Janvier 1026. Pp. 108. 5f (Bafcuvn l*andsdrukkeiij.) 
The Optical Convention 1026. Catalogue of Optical and General 
Scientific Instruments. Pp, 1 + 826 , (Londou * 1 Lowther Gardena, 
aW.7) 

Stats of Connecticut, Public Document No, 24 Forty-eighth Report 
of the Connecticut Agricultural Experiment Station, New Haven, Conn , 
for the Year 1924. Pp. ix+588+B4T+xvi+89 platea (New Haven, 
Conn.) 

Union of South Africa, Report of the South African Museum for the 
Year ended #lst December 1925* Pp d+16. (Cape Town ) 

Department of the Interior; U S. Geological Survey, Water-Supply 
Paper Qftl: Sarface Water Supply of the united States, 1928, Part 1: 
North Atlantic Slop* Drainage Basins, Pp. V1+J94 + 3 platea, 85 cents. 
Bulletin 767 ; Geology and Coal Resources of the Gallup-Zuni Banin, New 
Mexico. By Julian jj. Sears. Pp. v+68 + 17 plates. 60 cents. Bulletin 
78Q-B: Geology of a pert of Western Texas ami Southeastern New 
Mexico, with Specie! Reference to Salt and Potash. By H. W. Hoots, 
(Contributions to Economic Geology, 1025, Part L) Pp, v+88-126+ 
plates S-17, Bulletin 780-0: Platinum near Centennial, Wyoming. By 
rank L Hess, (Contributions to Economic Geology, 1925, Part 1.) 
Pp. ii+197-185. Professional P«pj*r UQ-Yt Con-elation of the Basal 
Cretaceous Beds of the Southeastern States. By Wythe Cooks. (Shorter 
Contributions to General Geology, 1025 ) Pp, 187-143 +H1. (Washington, 
D-O. * Government Printing Office.) 
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The Carnegie United Kingdom Trust. Twelfth Annual Report (fo* 
the Year ending SUt December 1925) submitted by the Executive Corn, 
tulttee to the Trustee* on Friday. 12th March 1920 Pp 11+100. (E*at 
port, Dunfermline,) 

Proceedings of the California Academy of Sciences. Fourth Series, 
Vol. 16, No 1. Expedition to the Revlllagigedo Islands, Mexico, In 192b. 
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IloYAi San it au v Insiitutb (at Guildhall, Hull), at 2 80 — H Edridge 
The Economic Collection ot Town Refuse —W Nicholson I ho Present 
Position with regard to Smoke Prevention 
North of Engiand IwanTUTic of Mining and Mkcuanical Engineers 
( at Neville Jlall, Newcastle-upon-Tyne), at 3.—J 0 Taylor Coal and 
Its Banded Constituents —Discussion on Paper by V J Johnston on 
The Use of Breathing Apparatus in Mine* 

Royal Institution or Great Britain, at 8 — Dr W T Caiman: 
Tfye Whipworm (2) 

MONDAY, Airil 26. 

Royal Irish Academy (Dublin), at 4.16 

Victoria Institute (at Central Bulldluge, Westminster), at 4 80 —Rev 
Dr H U W Stanton : The Qur'an and its Doctrine of God 
Institute of Actuaries, at 6 —Notes concerning Some Practical Points 
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Institution of Structural Engineers (Students’ Meeting) (at Abbey 
House, Westminster), at 0 — E 8 Andrews and others : Discussion on 
Theory wrtms Practice 

Institution of Electrical Enoinbkm (North-Eastern Centre) (at 
Armstrong College, Newcastle-upon Tyne) (Annual General Meeting), 
at 7.—B A. Robinson , Modern Methods of Measurement (Denture). 
Institution or Electrical Engineers (South Midland Centre) (at 
Birmingham University), at 7. 

Railway Club (at 8fi Belgrave Road, 8 W ), at 7.30 -L HlUer: The 
Principles of Signalling 

Royal Society of Arts, at 8.—C. R Peers : Ornament in Britain 
(Cantor Lectures) (2). 

Royal Society or Medicine (Odontology Ssctiou), at 8.—W Warwick 
James 1 Do Epithelial Odontomas increase in Size by their own 
Tension?—Dr E W Fish The Ciiculation of Lymph In Dentine, 
with some (Ibsen ations on the Metabolism ol this Tissue 
Royal Geographical Society (at iEolian Hall), at 8,80.—C. F. Rey ‘ A 
Recent Journey to Giidni aud Oojam (Abyssinia) 
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Royal Institution or Great Britain, at 6 16,—Prof J. Barcroft: 

Organs of Multiple Function (8) Feathers 
Zoolooioal Boat sty of London, at 6 30.—The Secretary . Report on 
the Additions to the Society’s Menagerie during the mouth of March, 
1020 —Dr J Beattie* Exhibition or Radiographs of a young Mamms 
rtwiu ,—Prof G, Elliot Smith* On the Brain of CwDolestoa.—Dr. R. 
Broom (a) On the Organ of Jacobson and some other Structures in 
the Nose of Cmnolestes ; (6) On a Nearly Complete Skeleton of a New 
Kofnichlan Reptile—J. w Low* Contributions to the Development 
of the Pelvic Girdle I, The Pelvic Girdle of Mtnopoma ftiUQhMiUnne 
Harlan — O. M B Bulman aud W. F Whittwd ; On Branchlossurus 
and Allied Genera. 

Institution of Civil Engineers, at 0.—H R. Lupton : The Triple- 
Uxpanslon Steam-Engine, as applied to the Pumping of Water; with 
Special Reference to the Plant at Lea Bridge 
1 mbtithtx OF Marine E No in eerb, at 6.BO.—Refrigeration. 

Royal Photographic Soqiett of Great Britain (Kinematograph 
Gtoup), at 7 —W. Vlnten , Iuteniational Standardisation of Klneraato- 
graph Standards. 

Institution or Engineers and Shipbuilderb in Scotland (at 80 
Elmbank Crencant, Glasgow), at 7.80. 
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Royal Anthropological Institute, at 8.80,—C. W. Brown ; Stone 
Implement* from Noith-West Peru. 
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Radio Society or Great Britain (at Institution of Electrical Engineer*), 
ate. 

Institution or Automobile Engineers (at Manchester Collage of 
Technology), at 7.80. — G. Rushton : The LG.0.0. Methods of 
Omnibus Repair (Lecture). 

Royal Microscopical Society (Industrial Applications of the Micro¬ 
scope Section), at 7 SO.—R, and J. Beck, Ltd., Exhibition of the 
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Preparation of Metal He Micro-Specimens. — At J If. O. Mon y penny; 

Some Micro-Structural Failures of Modern Rustless Stevie, 

Royal Society of Arts, at 8 —J. Paterson: Horae TraotJon and Motor 
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THURSDAY, April 29 
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—Sir Rlchaid RMmayne . The Future of the Coal Mining Industry — 
Dr. E P Armstrong Dyestuffs—Capt. P, P. Eokersley. Broad¬ 
casting and Kloi tries! Industry 

Royal Sooiett, at 4.80—C H. Beet, Dr, H H Dale, J. P. Hoet, and 
H. P Marks Oxidation and Storage of Glucose under the Action of 
Insulin.—C il. Beat, J. P. Hoet, and H- P Marks The Fate of tho 
Sugar disappearing under the Action of Ineulln.—J P. Hoet and H. P. 
Marks Observations on the Onset of Rigor mortis,—J O Mottram, 
Q M. Scott and Prof. S. Ruse On the Effects of Beta Raja from 
Radium upon Division And Growth of Cancer Celle 

Inhtitutk of Pathology and Kbskauch (St Mak' h Hohfitai , W.2), at 
D — Sir Almioth E. Wright; The General Outcome of Thirty-six Veau’ 
Work on Immunisation (Lecture) 

London Mathematical Society (at Royal Astronomical Society), at 6, 
—MIhs II P Hudson Linear Dependence of the Hekur Quadrics of a 
Cubic Surface — Frof G Is Watson ’ On an Expansion Due to Abel — 
D A KUwardw* On Periodic (2-2) Correspondence* between Two 
Planes —C G F James On Scrolls in a Linear Congruence —A C. 
Dixon The Solving Nuclei of Certain Integral Equations whose 
Nuclei are Homogeneous r of Degree -1 —M. Hanna* AJge bra ioabll I ty 
of integrals — R. G ( ooke Gibbs's Phenomenon lit Founer Bessel 
Series and Integrals — J Brill On the Motion of an Ideal System 
referred to Natural Co ordinates —Prof G II Hardy and J. E. 
Littlewood (i) On the Strong Summability of a Fourier Series , (ii) 
On Pnmeval’s Theorem -8 Bodmer and Prof G. H Hardy: Note on 
Two Theorems or N, Wiener 

Royal Institution of Great Britain, at 6,16 —Sir William Bragg The 
Imperfect Crystallisation of Common Thing* (1) 

Chemical Society, at 0 —Prof WES, Turner Additive Relation ships 
in the Properties of Glasses (Informal Lecture) 

Child-Study Hocjott (at Royal Sanitary Institute), at 6,80. — Annual 
Meeting —At 0 —A Farquharsoa . Homeland Survey for Children 
(Lecture). 

Institution of Electrical Kncineerb, at 6 —U. 8 Cohen, A J. 
Aldridge, and W West * The Frequency Characteristics of Telephone 
Systems, and Auillo-Freqnency Apparatus and their Measurement. 

Illuminating Engineering Society (at Royal Society of Arts), at 7.-- 
Dr, J Kerr and others t Discussion on School Lighting (Modern 
Requirements and Recent Pi ogress). * 

Institute of Chemistry Students’ Association (Londou), at 8 —Open 
Evening. 
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Institution or Mbusanical Enoimurrs (Informal Meeting), at 7 — 
C W J. Talfs and others . Marine Oil-Engines In Practice 

Institution or Electrical Engineers (Scottish Centre) (at Y.M G,A. 
Hall, Dundee), at 7.80 —Capt. P P Bckersley • The Past, Present, 
and Future Development of Wireless Telephony (Lecture). 

Junior Institution or Know errs (at Royal United Service Institution), 
at 7.80 —Air Vloe-Marahal Sir W SefUm Brancker: Air Transport 
(Gustave Canet Memorial Lecture) 

Royal Uwtitotion or Grrat Britain, at 0. — Dr. W. II. Ecoles: 
Wireless In the Empire 

SATURDAY, May 1. 

Royal Institution or Grrat Britain, at 8.—Dr. F, C. Buck : The 
Song Form in England as represented by Stanford. 

Royal Institution or Great Britain, at 6.—Annual Meeting. 


PUBLIC CSC TURKS. 

MONDAY, April 20. 

University Oollkqi. at 0.8Q.—Prof, J, B OolHngwood : The Influence 
of Water on Vital Processes. (Succeeding Lectures on May S, Ip, 17, 
24, and 81.) 

TUESDA Y, April 27. 

King's Cullboe, at 4.80-Prof. R. J. S. MoBowall: The Integration 
of the Circulation. (Succeeding Lectures on MAy 4, II, and 18.) 

THURSDAY, APRIL 29. 

Uniters rrr College, at 8.—Prof. E. A. Gardner: History of Aneiepfc 
Sculpture. 

FRIDAY, April 40, 

Kuo's College, at 5,80. Prof. J. Kay Jamieson; The Nature and 
Functions of tbe Fiaciie of the Human Body. (Succeeding Lectures 
on M*y 7 and 14.) 

UtavaRsiTY Oolleoe, at 5.80. — Sir Jegadis <L Beset he Nervous 

Mechanism of Plants, 
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Coal Utilisation and Research. 

T HE Report of the Royal Commission on the Coal 
Industry, some aspects of which were presented 
hy Prof. Henry Louis in an article in Nature of March 
20, is still under consideration and discussion. It is 
now generally understood that the report refuses to 
prescribe for the sick man any tonic or pill with the 
pleasing promise of a lightning cure, but insists on the 
necessity for a systematic application of the principles 
of economic hygiene to daily life as the primary essential 
to recovery. Even such labels as low - temperature 
carbonisation and electrification on the medicine bottles 
are not held to guarantee a cure. It is not that the 
spirit of the Commission has been cautious, conservative, 
or narrow Its report is, indeed, quite remarkable for 
breadth of view, and for what appears to be a well- 
balanced consideration of the very numerous and varied 
factors which are operative in the problem presented. 
These characteristics can certainly be claimed for 
Chaps, iii. and iv, on utilisation of coal, and research, 
with which the present writer is more immediately 
concerned 

The position as regards actual and potential methods 
of consuming coal is admirably stated in Chap, iii., 
while Chap iv. deals with the existing provision for 
research connected with coal, particularly ‘ organised * 
research, and with proposals for extending that pro¬ 
vision. Under pre-treatment of coal, the adoption in 
the eighteenth century by Bntish ironmasters of the use 
of coke m their blast furnaces is given the first place, 
initiating an industry which now employs 40,000,000/. 
of capital, and yields not only coke, but also tar, 
sulphate, benzole, and surplus gas The position of 
the parallel carbonisation process, that of the gasworks, 
is indicated by the statement that the capital now 
engaged m it is 160,000,000/. -not very far short of 
the capital of the mining industry itself. Yet these 
two industries, in which coal is systematically treated 
before use, represent only some 37 million tons, while 
the coal consumed in its raw state amounts to 147 
million tons, and the statement is made that, while for 
some purposes, such as large boiler plants, it is doubtful 
whether it would be economical to carbonise the coal 
before burning it, there is no doubt that a large pro¬ 
portion of the 147 million tons is consumed in a very 
wasteful manner 

The consideration of pollution of the atmosphere by 
smoke, the possibility of supplying oil from coal, and 
the position of low-temperature carbonisation, follow 
naturally with some reference to the use of pulverised 
solid fuel for firing furnaces and of the so-called colloidal 
fuel, that is, finely divided coal mixed with fuel oil. 
There is probably no one remedy for the smoke nuisanoe 
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which would compare in importance with the use of 
some form of smokeless solid fuel in the domestic grate, 
and the interest in low-temperature carbonisation is 
stimulated by that idea. But the pronouncement of 
the Commission based upon a memorandum furnished 
by Dr Lander is inevitably very guarded : 

“ We have given close attention to the question of 
low-temperature carbonisation, but we can find no evi¬ 
dence that the system has yet been anywhere estab¬ 
lished on a commercial scale for a period sufficiently 
long to enable the claims that are made on its behalf 
to be fully tested ” 

It is not that carbonisation at a low temperature is a 
technicallv unreal is able process, since it is in essence a 
reversion to older practice The difficulties are quanti- 
tatne and commercial, and the problem is to overcome 
those difficulties m a fashion quite opposite to that 
adopted by the gas industry, which has developed by 
carbonising at high temperature and obtaining the 
maximum possible yield of gas—the carbonisation 
product which displays a greatly enhanced thermal 
efficiency in use with a correspondingly increased 
monetary value. Research on this subject is likely 
to have to go far back into the properties of coal 
itself, and the possible means of utilising and 
modifying such properties so as to arrive at a 
cheap and rapid process which will give the results 
required without incurring excessive costs m the in¬ 
stallation of plant, and the working of the process itself 
Encouragement is forthcoming from demands of 
different origin, since apart from all question of smoke 
abatement there is the national need for home supplies 
of liquid fuel, including motor spirit, and the desira¬ 
bility of finding some sort of use for low-grade coals, 
at present of no commercial value If it were possible 
to subject to this process the bulk of the 147 million 
tons ol coal now consumed m the raw state, the greater 
part at least of piesent British requirements of oil could 
be supplied frun home sources, instead of being im¬ 
ported from abroad. Nor is the Commission pessimistic 

“ the evidence wc have taken has given us 
the impression that we may be within measurable 
distance of a solution of both the technical and com¬ 
mercial problems that arise. Wc recommend that the 
Government should give sympathetic consideration to 
any proposals of the Fuel Research Board for the 
further investigation of the process on a commercial 
scale ” 

There is no doubt that here a great difficulty presents 
itself So far as concerns the scientific and technical 
researt h to which reference has been made above, into 
the properties of coal itself, the path is comparatively 
smooth, but the solution of what are grouped under the 
term of ‘ Commercial problems’ is another matter. 
The buel Research Board has already gone so far as to 
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undertake, without charge, the testing-out of low- 
temperature carbonisation plants on a commercial 
scale in order to obtain reliable information and to 
give it to those concerned. This is, as the writer can 
say from experience, no easy matter to carry through 
m such a way as to obtain trustworthy results, but it 
is practicable. The commercial interpretation of such 
results in a form to have any general application is, 
however, much more difficult, and the Fuel Research 
Board has so far held its hand at that stage. If, too, 
the financial backing of pioneering industrial adventures 
in this field is to be undertaken, it wtll have to be with 
eyes open to the very large costs which are only too 
easily incurred in such work without tangible results. 

The Commission lays great stress on the co-ordination 
of coal-using industries, and its report should go far to 
counteract the mistaken ideas only too easily derived 
from the ill-balanced report of the Coal Conservation 
C ommittee issued in 1918 The Commission says 

“ It has been strongly impressed upon us as the out¬ 
come of our enquiries that it is an error to suppose that 
the only, or even the principal, object to be aimed at in 
this connexion is the most economical method of produc¬ 
ing electricity The object to be aimed at is the most 
economical and efficient way of utilising the energy 
embodied in the coal The question is not co-ordina¬ 
tion, as is often supposed, of two industries - coal and 
electricity—but of several—coal, electricity, gas, oil, 
chemical products, blast furnaces, coke ovens, etc. 
Two or more methods, dealing with two, three, or more 
of these, would be used simultaneously in combination, 
one feeding the other. The point of importance is, 
that no obstacles, whether of State regulation or 
industrial organisation, should be placed in the way 
of the development of such combinations m whatever 
manner engineering and chemical skill and the economic 
conditions may indicate as the most suitable.” 

Arising out of such considerations, the Commission 
“ venture to suggest for consideration the formation 
of a Standing Conference composed perhaps of the 
Chairman and other representatives of those bodies we 
have mentioned/’ these being the Coal Commissioners 
(whose appointment is recommended elsewhere), the 
National Gas Council, and the Electricity Commissioners. 
Its primary task would be to ensure that while a 
healthy competition should be maintained where it* 
was legitimate between these various interests, their 
energies should be developed in a manner comple¬ 
mentary in the main to each other. Moreover, it is 
proposed that a survey, which from the natuife of the 
case should be a continuous process undertaken by a 
body of a permanent character, should be made of the 
heat, light, and power requirements of the various 
industries of the country as a whole. 

The Commission has concerned itself seriously with 
research into matters connected with coal os of primary 
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importance, reviewing the present provision and sug¬ 
gesting developments. In all such schemes one out¬ 
standing point is often overlooked. If an industry is 
to reap the full value of research work done within it or 
on its behalf, it is essential that in the executive ranks 
of the industry itself, in its direction and management, 
there should be men willing and able to give effect to 
the results obtained and discoveries made. For this 
reason, the conversion of an industry from the empirical 
to the scientific is a gradual process, and is not to be 
done simply by the attachment of a research staff (with 
the formulation of a programme) to an industry which 
remains at heart unconvinced of the value of scientific 
work. The following sentence m the report is no 
doubt inspired by some such conviction . “ It is also 
essential that the industry as a whole should become 
imbued with the spirit of science in order that it may 
utilise to the fullest extent the results of modern 
scientific developments.” Another point of importance 
recognised is that the existing supply of research 
workers for the fuel industry is quite inadequate to 
meet such demands as are contemplated, and the 
recommendation is made “ that the Colliery Owners’ 
Research Association encourage the scientific training 
of students for the work of the Research Association, 
and for the survey, and that for these purposes it be 
authorised to provide scholarships and arrange with 
universities for suitable courses.” 

The field of research surveyed is a large one, including 
as it docs occurrence and constitution of coal, coal 
winning, and coal utilisation, each with its subdivisions, 
hygiene and safety being given prominence in the coal- 
winning section. Work already in hand by the Fuel 
Research Board, the Safety in Mines Research Board, 
the Geological Survey, the Colliery Owners’ Research 
Association, and the National Federation of Iron and 
Steel Manufacturers, is described, as also that carried 
*out in conjunction with the University of Leeds by 
the Gas Investigation Committee of the Institution of 
Gas Engineers and by the National Benzole Association. 
It is noted that the Bergius process for the ‘ lique¬ 
faction ’ of coal and synthetic methods for the con¬ 
version of water-gas mixed with additional hydrogen 
into motor-spirit are receiving attention 

Then comes a section on the future of research work, 
which begins with an expression of opinion that the 
attitude of the British Coal Owners’ Research Associa¬ 
tion (as indicated by Mr. Evan Williams, President of 
th£ Mining Association, in evidence) “ indicates an 
insufficient appreciation of the importance of this 
question/’ and further emphatic statements, such as, 
“ While research alone will not overcome the difficulties 
from which the Industry is now suffering [a qualifica¬ 
tion which the writer is glad to see made] we feel 
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strongly that the steady and continuous investigation 
into all pertinent problems is essential if the industry 
is to prosper and to provide good wages and conditions 
for its workers ” 

Recommendation is made that the British Colliery 
Owners’ Research Association be rapidly expanded, 
and that the managing council of the Association should 
be composed of representatives of the owners, managers, 
mining engineers, workers in the industry, the Mines 
Department, and the Department of Scientific and 
Industrial Research A sum of 100,000/ should be 
provided for the establishment of a headquarters, a 
highly qualified director of research appointed, and 
such continuity as will attract the right men for the 
staff and render possible the obtaining of useful results 
in work which is necessarily slow, should be secured by 
guaranteeing an income averaging 40,000-50,000/ per 
annum for at least seven years The funds are to be 
provided partly by the owners and partly by the 
Department of Scientific and Industrial Research, 
which is to take the initiative in organising and develop¬ 
ing the Research Association According to this 
scheme there would then be three large organisations, 
each dealing with one aspeit of the coal problem . (a) 
The Colliery Owners’ Research Association, expanded 
as indicated above, (b) The Safety in Mines Research 
Board, and ( c ) The Fuel Research Division of the De¬ 
partment of Scientific and Industrial Research Co¬ 
ordination of the work is to be effected by the Depart¬ 
ment of Scientific and Industrial Research 

Such are the recommendations on research made by 
the Commission, and they have no doubt been carefully 
1 onsidered It is plain that they place the Department 
of Scientific and Industrial Research in a highly re¬ 
sponsible position at the centre of a highly elaborated 
organisation for dealing with a subject, that of research, 
which from its very nature is particularly difficult to 
organise The maintaining together of sufficient 
elasticity in administration, insight and efficiency in 
the various directing bodies and their staffs, and 
goodwill in all concerned, will call for a very ex¬ 
ceptional power of co-ordinating these estimable but 
not all-pervading qualities. The research programme 
is, however, so comprehensive as to give large scope for 
choice and initiative in its translation into active re¬ 
search, and even a fractional fulfilment of us promise 
would be a great national benefit. One note of warning 
may be sounded If those engaged in the coal industry 
begin to make the assumption that research and 
pioneering work are essentially the concern of the nation 
or some association, and no longer that of the firm or 
the individual, many of the paths of progress, and 
qvnte probably the best, will be left unexplored. 

John VV Cobb. 
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The Science of the Humanities. 

A Dictionary of European Literature ; Designed as a 
Companion to English Studies, By Laurie Magnus. 
Pp. xii + 594. (London : George Routledge and 
Sons, Ltd ; New York : E. P, Dutton and Co , 
1926.) ' 2$s. net. 

EAUTY is Truth, Truth Beauty/’ wrote Keats, 
in passionate protest against all attempts to 
divorce them or to see in one the antipathy of the other. 
A similar recognition is growing that the oft-assumed 
antithesis between literature and science is a wanton 
and needless invention The humanities of science has 
yet to be written, perhaps, though odd chapters have 
appeared from time to time ; but the science of the 
humanities, if by such a phrase we may indicate the 
scientific treatment, in the widest sense of the word 
* science/ of the material of the humanities, has for 
some time had its expositors. 

The volume before us is a notable example of this 
larger view. It is, we believe, the first attempt yet 
made to apply, on such a restricted scale as the single 
volume, the comparative method to the literature of 
Europe. Prof. Saints bury in his " Periods of European 
Literature ” divided the subject into twelve #< Periods ” 
and marshalled a dozen specialists for the w r ork, each 
of whom wrote a history of his chosen and allotted 
period. But if English studies are to be made as 
valuable a discipline as the Greek and Latin which 
they are displacing in the upper forms of the public 
schools and in the universities, there is need of a refer¬ 
ence book covering the whole field in a single volume. 
Smith’s " Dictionary of the Bible ” and Lempriere’s 
“ Classical Dictionary ” were written on these lines ; 
and Mr Laurie Magnus’s “ Dictionary of European 
Literature ” takes a like direction and aim. It is, 
moreover, an application of scientific method to vast 
and scattered material. 

Such a task is, of course, stupendous in no hackneyed 
sense of that word. The mere labour of reading, 
collecting, and collating the mass of material demands 
great industry and patience ; but the crux of the diffi¬ 
culty comes when the digested and assimilated mass 
has to be turned into the flesh and blood of a live book. 
This is the ultimate test by which the work is to be 
judged. Have we here only another catalogue, exact 
and compendious, if you like, but still only a good 
catalogue of facts ? Or are there spaciousness of view 
and single-mindedness of aim that give a unity to the 
whole ? So far as we have been able to judge, the 
book stands this severe test. 

The bulk of the articles consists of well-documented 
and up-to-date biographico-cntical accounts of authors 
in all countries, with resum6s of the literary history of 
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each country under its own name. The author through¬ 
out combines an unflagging spirit with a calm and, so 
far as wc have seen, an unbiassed critical judgment, 
and he is very often singularly happy in his mental 
picture of the writer whom he is treating. It would be 
pointless on the part of a reviewer to complain that too 
little space is given where he would have liked, or 
expected, more; and too much where his own taste 
and judgment would have led him to give less. Such 
personal disappointments are inevitable in all diction¬ 
aries and anthologies. It is perhaps only less pointless 
to say that, rarely here and there, we could have spared 
a little of the space devoted to the personal side of the 
particular author being treated, so as to have a fuller 
exposition of his work and message. This is, however, 
but by the way. 

A valuable feature of the book is supplementary to 
these biographical and critical accounts of authors In 
ordinary histories of English literature, or studies of 
single authors, names occur which are imperfectly 
understood Thus, Renaissance, Reformation, Human¬ 
ism, Romance, and similar terms cross several centuries 
and all countries They are English names for Euro¬ 
pean phenomena, and the English student is commonly 
very inadequately seized of their European meaning 
and value, and of the relation borne by the English 
part to the European whole Within the circum¬ 
scribed limits set by a single volume, Mr. Laurie 
Magnus has given a vivid and considerable elucidation 
of these generic phenomena. The reader may well 
turn immediately, for example, to the article on 
4 ‘ Nature, Natural, Naturalism.” 

Another important set of topics is that of the classical 
writers. Tennyson is called Virgilian, and so on, and 
the metaphor is accepted easily, but the European 
vogue of Virgil, Cicero, Plato, and the rest cannot be 
grasped by students unless they consult special text¬ 
books, usually in a foreign tongue. The Dictionary 
of European Literature ” endeavours to supply this 
information under the name of each classical writer, 
In such questions, too, as the influence of " Climate/* 
the changing treatment of " Woman,” the literary 
motive of u Death,” there are similar articles bringing 
together information from various places and times, 
and fusing the constituent parts into a combined and 
intelligible whole* 

The admirable preface to the book should be read 
to gather its purpose and aim. Its sub-title tells us 
the book is “ designed as a companion to English 
studies.” In our judgment it is/ taking it &U in all, a, 
pleasant yet learned, stimulating yet judicious, com* 
panion, of fine but tempered enthusiasms. Its beet 
virtue, perhaps, is that, as guide, it gives us ggtyt'ttb 
roam free and know more. 
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Pyrometric Methods, 

(1) Methods of Measuring Temperature . By Dr, Ezer 
Griffiths, (Griffin’s Scientific Text-Books.) Second 
edition, revised. Pp. xii + 203. (London: Charles 
Griffin and Co , Ltd., 1925.) 105 . 6 d. net. 

(2) Pyrometers: Recent Developments in Pyrometric 
Appliances and Methods for Calibrating Temperature - 
Measuring Instruments; with Notes on Electric 
Furnaces , By Dr. Ezer Griffiths. Pp. xi+126. 
(London : Sir Isaac Pitman and Sons, Ltd., 1926,) 
7$, 6 d. net. 

HERE are few physical investigations which do 
not call at some stage for a determination of 
temperature, although the conditions of the experiment 
and the accuracy demanded may vary within very 
wide limits. Hence the modem development of 
thermoelectric, resistance, optical, and radiation pyro¬ 
meters, supplementing the mercury thermometer and 
referred to the gas thermometer as a standard, the 
latter instrument being too troublesome for practical 
routine determinations. So many industrial processes 
also now require accurate measurements of temperature 
that manufacturing works will be found to possess in¬ 
stallations which would formerly have been seen only 
in a physical research laboratory. There is thus a need 
for scientific descriptions of the methods of measuring 
temperature, for the use of the industrialist as well 
as of the laboratory worker. The methods must be 
understood if they are to be employed to any purpose, 
and serious errors result from the use of instruments 
the principle of which is imperfectly realised, 

(1) The first edition of Dr. Ezer Griffiths’s book was 
welcomed as a valuable survey of modem methods of 
measurement of temperature. It has now been revised, 
mainly in the sections which deal with optical pyro- 
metry. It gives a full account of most of the devices 
which find application in practice, and is not en¬ 
cumbered with descriptions of obsolete or untrust¬ 
worthy methods. The diagrams showing the electrical 
circuits are very clear, and the directions for the use 
of the instruments are satisfactory. Since the practical 
metallurgist has to calibrate his instruments mainly 
by the determination of fixed points, a table of such 
points might well have been given, the particulars on 
this subject being rather scanty. Full details up to 
4jo° are given, but for the higher temperatures fuller 
use might have been made of the recent work of the 
U.S. Bureau of Standards. References to the litera¬ 
ture are given at the end of each chapter. 

Experience in industrial pyrometry proves that two 
sources of error are most commonly found. Thermo- 
.couples undergo changes in course of use, so that the 
value of their indications does not remain constant 
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As a pyrometer which reads wrongly is worse than 
none at all, it is important that calibration should be 
repeated at intervals, and that the metallurgist should 
be fully acquainted with the methods of checking the 
accuracy of his instrument. The procedure is simple, 
and this work gives full particulars. The other error 
is less obvious. In a reheating furnace, for example, 
the temperature is never uniform throughout, and it 
is of the utmost importance that the pyrometer should 
be so placed that the temperature indicated should be 
that of the object being heated. This is often not the 
case, and one may sometimes see furnaces in which the 
temperature of the objects heated obviously differs by 
roo° or more from that shown by the pyrometer, 
owing to the placing of the latter. In a book of this 
kind, a chapter on the subject of the placing of pyro¬ 
meters in the spaces being heated would have been 
useful. The accuracy of the eye of a trained man, 
such as a steel hardener, is remarkable, and it is to be 
hoped that the more general use of pyrometers will not 
lead to a complete abandonment of the practice of 
visual determination of temperature, this being often 
a valuable control of the indications of a pyrometer. 

(2) Dr. Griffiths’s second book contains a very brief 
outline of the most modem types of pyrometer, together 
with some special applications to difficult practical 
problems, such as the determination of the temperature 
of rapidly moving parts and of the windings of trans¬ 
formers. It will be found useful in industrial works, 
the descriptions being clear and to the point. A short 
chapter is devoted to furnaces for high temperatures. 
The account of the Ajax high-frequency induction 
furnace does not quite accurately describe the latest 
type, but it is well that this very useful method of 
attaining high temperatures should be mentioned. 
The only optical pyrometers described are those of the 
disappearing filament type, the author rightly regard¬ 
ing this as by far the most simple and trustworthy. 

C. H. D. 


The Earliest Herbal written in England. 

The Herbal of Apuleius Barbaras Jr om the early Twelfth- 
century Manuscript formerly tn the Abbey of Bury St . 
Edmunds (MS. Bodley 130). Described by Dr. 
Robert T. Gunther. Dedicated and presented to the 
President and Members of the Roxburghe Club by 
Edward George Spencer-Churchill, 1925. 

OTANISTS and palBeographers are greatly in¬ 
debted to the Roxbuighe Club, and especially 
to Capt. E. G. Spencer-Churchill, for the magnificent 
facsimile copy of the M Herbal of Apuleius Barbaras,” 
which has been reproduced photographically from the 
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original manuscript in the Bodleian by the Clarendon 
Press 

The value of this publication is not only greatly 
enhanced, but is also rendered of extraordinary interest, 
since Dr, R. T. Gunther has compiled a very valuable 
introduction in which the history of the “ Herbal ” and 
its relation to other herbals is fully discussed. The 
appendices are of equal value, as in Appendix I. the 
herbs described in the Bodley MS are set out in order, 
with notes on the text and identifications of the plants 
described and figured, so far as this has been found 
to be possible. This difficult work of identification of 
figures, often copied from earlier works, has been done 
partly by the late Mr. James Britten, whose name is 
an assurance of the meticulous care with which the 
work has been done, and after his death by Dr, A. B. 
Rendle 

The interest of the MS Codex lies in the fact that it 
includes the earliest herbal believed to have been 
written and illustrated in England, the date being 
about ad. 1100; also that it once belonged to the 
Abbey of Bury St. Edmunds The history of the 
Codex and its wanderings is given, in the early pages 
of the introduction, up to the time that it was pre¬ 
sented to the Bodleian some 220 years ago. But for 
Dr. Gunther having consulted the manuscript in an 
endeavour to trace the origin of a drawing of the 
“ Saxifrage of the Antients/' copied from an old 
manuscript by John Goodyer, the Codex might still 
have reposed, receiving scant attention, in Bodley's 
library. 

The illustrations amply justify the reproduction of 
the manuscript in facsimile. Most are based on 
traditional * Dioscoridean ' drawings of remote anti¬ 
quity. The most complete senes of such early plant 
drawings are to be found in the manuscript illustrated 
about a.d. 512 by Greek artists as a wedding gift for 
Julia Anicia, daughter of Flavius Anicius Olybrius, 
Emperor of the West. Some of these with their 
descnptions were no doubt derived from Crateuas’ 
paintings of plants executed in the first century b.c., 
combined with the text of the “ Materia medica ” of 
Dioscorides. The paintings illustrating these early 
herbals appear to have been copied one from another 
without reference, except in rare cases, to the plants, 
with the result, as may be seen in Apuleius's “ Herbal/' 
that many have become so conventionalised as to be 
scarcely recognisable. 

It is much to be regretted that certain chapters are 
missing from this “ Herbal,” in particular those 
describing the mandrake and the Herba Basiliske , but 
this defect has been remedied by including in the 
introduction a reproduction in colour of the mandrake 
from MS. Ashmole 1431, and descriptions of both plants 
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in English from Cockayne's translation of the Anglo- 
Saxon “Apuleius.” Two very interesting plates of 
German figures from an Italian MS. in the Library of 
Trinity College, Cambridge, illustrating the mandrake, 
rosemary for sore eyes, devils being cast out by a 
herb, and Herba Delfion or (?) delphinium, with the 
flowers transformed into dolphins or fishes, conclude 
Dr. Gunther's valuable introduction. 

The value of the appendix lies in the citation of the 
titles of the chapters and the modern botanical names, 
reprinted from Cockayne's edition of an Anglo-Saxon 
version of the “ Herbal/' the Dioscoridean and Theo- 
phrastan synonyms, notes on the colours of the roots, 
leaves and flowers in the illustrations in the MS., and 
suggestions as to the correct identification of the 
figures. These, as might be expected when it is possible 
to suggest determinations, are often entirely different 
from the names given in the Anglo-Saxon version. The 
figures are all of interest, but some, such as Cotyledon 
umbilicus , Herba Narcissus and Herba Hippens , show 
how much has been lost by repeated copying. 

In the second appendix a useful table is given showing 
the variation in the numerical order of the plants de¬ 
scribed in the Ashmole 1431, Anglo-Saxon MS. V., and 
the Bodley MS 130, here reproduced, and the printed 
edition of the “Herbarium of Apuleius ” of 1526 A 
complete index concludes this very interesting volume. 


Our Bookshelf. 

Chemical Synonyms and Trade Names ■ a Dictionary 
and Commercial Handbook . By William Gardner. 
Second edition, much enlarged. Pp. vi + 271 + 56, 
(A companion volume, to the first edition, containing 
the additional Synonyms in the second edition, is also 
issued. Pp. 56. 7 s. 6 d> net.) (London: Crosby 
Lockwood and Son, 1925.) 30s. net 

The number of entries in this dictionary is now between 
16,000 and 17,000, several thousands being new to the 
second edition. The added material has, for an obvious 
reason, been placed at the end of the book with a 
separate pagination, but owners of the first edition may 
purchase it in the form of a companion volume. From 
the outset it was clear that this publication would meet 
a want, and we know of no book which covers the same 
ground so usefully and, withal, so accurately. Not only 
will it appeal to those who traffic in chemicals and 
their raw materials, but the general reader will also find 
in it much to interest him, e.g. the composition of many 
commodities that he uses in daily life : the ingredients 
of soaps, water-softeners, perfumes, dyes, drugs, dis¬ 
infectants, and so forth. 

The expert, knowing the extreme difficulty of making 
such a dictionary all-inclusive, will not expect to find 
everything he seeks, and he majr be disappointed not to 
find more information concerning the nature of pro¬ 
prietary articles; but he will be interested to learn that 
the excellent disinfectant which has usurped the name 
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of due of England’s most famous poets, owes its efficacy 
to the presence in it of sodium hypochlorite. It is 
common knowledge that chemists can no more answer 
the question: What is a chemical ? than the related 
one: What is a chemist ? Nevertheless, we believe that 
most of them would be surprised to find in a dictionary 
of chemical synonyms such names as briquettes, hop- 
flour, molasses, gin, and Apollinaris! 

Contributions to the Ethnology of the Kwakiutl. By 
Franz Boas. (Columbia University Contributions to 
Anthropology, Vol. 3.) Pp vi + 357. (New York : 
Columbia University Press ; London : Oxford Uni¬ 
versity Press, 1925.) 215 . net. 

This volume consists of Kwakiutl texts with trans¬ 
lations for which the material was obtained from 
half-blood Indian of Fort Rupert, British Columbia, 
who speaks Kwakiutl as his native language and has 
been trained in phonetic writing by Prof Boas himself 
It is a continuation of Vol. 35 of the annual report of 
the American Bureau of Ethnology. The greater part 
of the texts deal with the social organisation of the 
people, and they have this advantage for the student, 
that they deal with concrete examples, described in 
minute detail, of such social elements as inheritance 
and succession, naming, marriage, and the like. 

The section which is particularly welcome, however, 
is the transcript of sixty-five dreams These are of 
interest from the point of view of both the psychologist 
and the student of religion. A number of the dreams 
are of an ordinary type merely reproducing everyday 
activities. Of the others, some describe relations with 
the dead. In one a son was told by his father of his 
discomforts in the spirit world, and on wakmg he burned 
two pairs of blankets and food for the soul of his father 
Two dreams deal with the Shaman’s crystal: in one the 
dreamer finds a crystal in the stomach of a seal; m the 
second a crystal is forced into the dreamer’s body by a 
gull which had spat it out A man well known as a 
4 true ’ dreamer anticipated the news of the death in 
England of a former missionary It is stated that this 
dream was told to the water the morning after its 
occurrence, and the letter containing the news of the 
death not received until some time after. The familiar 
nightmare of falling from a height is recorded. A 
number of the dreams are interpreted as foretelling 
epidemics and death. 

The Anglo-Saxon Cemetery at Girton College , Cambridge 
a Report based on the MS Notes of the Excavations 
made by the late F. J. H, Jenktnson , M.A> By E. J. 
Hollingworth and M. M. O’Reilly. Pp. vii + 38+12 
plates. (Cambridge : At the University Press, 1925 ) 
45. net. 

Titfc Anglo-Saxon Cemetery at Girton College, which lies 
a few yards north of the Roman road from Cambridge 
to Godmanchester, was discovered in 1881 in the course 
of building operations. About 150 cremation inter¬ 
ments and 75 to 80 skeletons were then brought to light. 
Further discoveries were made in 1886 ; but while the 
authors of the book have been able to avail themselves 
of the careful notes of the late Mr. Jenkinson from the 
earlier excavations, the conditions under which the 
later examination was made precluded anything like a 
detailed record. The authors have performed a pious 
duty to their College and a real service to archaeology 
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in working up the material provided by these notes and 
by the actual objects, some on loan from Girton College, 
which are now in the University Museum of Archaeology 
and Ethnology at Cambridge. The cemetery was 
evidently of considerable size, and presents several 
points of considerable interest. Cremation and inhuma¬ 
tion were practised contemporaneously throughout the 
whole period of pagan Saxon occupation. A fragment 
of pottery suggests that the site may have been occupied 
so early as the Middle Bronze age, and two Roman 
cremated burials were also found. 

Die Schalltechmk. Von Dr. Richard Berger. fSamm- 
lung Vieweg, Heft 83.) Pp. iv + 115 (Braun¬ 
schweig : Fnedr Vieweg und Sohn A.-G., 1956.) 
8 gold marks, 

It is strange that m text-books dealing with the 
practical applications of our knowledge of sound, each 
author considers it necessary to employ a special 
vocabulary to describe sound phenomena, and each 
author employs a different one This monograph 
provides anjllustration, for the first part of it is devoted 
to well-known theories of the propagation and pro¬ 
duction of the various types of waves, which are 
described in a new nomenclature Theory is then 
somewhat abruptly set aside and a description of 
practical technique is commenced. This part of the 
book is much more helpful, for it describes work 
carried out in Germany which had for its object the 
prevention of noise with moving machinery, and the 
insulation of other portions of a building from such 
noise The work of Sabine and Watson on the acoustics 
of buildings is touched upon, but the list of absorption 
coefficients given is not up-to-date Sound-signalling, 
including the effect of wind, sound-ranging and direction 
finding are also described, the work of the Danish and 
German artillery sections providing most of the material. 
The final section deals with the work of Miller in the 
United States on the analysis of sounds produced by 
musical instruments and by the human voice. 

Volumetric Analysts * with a Chapter on Simple Gravi¬ 
metric Determinations. By A. J. Berry. (Cambridge 
Physical Series.) Third edition Pp vii -1- 151. 
(Cambridge : At the University Press, 1925 ) 95. 
net. 

This work was first published in 1915, and the fact that 
it has reached a third edition, in spite of the appearance 
of a large number of books covering the same ground, 
is good testimony to its popularity and value. The 
treatment is clear and scientific, an excellent feature 
being the judicious interweaving of explanatory 
theoretical matter with the practical instructions. In 
the recent edition is included a new chapter on simple 
gravimetric determinations which contains much useful 
advice to the young student concerning general 
principles. The author is under no illusion that 
analytical chemistry can be taught exclusively from 
books : it is a craft as much as a science, and in the 
learning of it, practice m doing must take precedence 
over theoretical explanations, important as these are 
at the proper stage. It is a pleasure to note the 
author’s strong recommendation of Masson’s method 
for standardising hydrochloric acid -with Iceland spar, 
which is not only very simple but also, as he states, 
yields results of extreme accuracy. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Transmutation of Elements. 

In a letter to Nature of January 30, 1926, Dr 
Davies and Prof Frank Horton give some considera¬ 
tions about the transmutation of mercury and lead 
which agree completely with those given by me in a 
lecture delivered in Amsterdam on January 29, 1926 
I considered the two possibilities of transmutation 
by absorption of electrons or by disruption of the 
atomic nucleus Since I thought the latter more 
probable m the cases mentioned above, I laid most 
stress upon this possibility and gave the following 
considerations; 

Aston found the atomic weights of the isotopes of 
mercury to be 202, 209, 199, 198, 201, 204 Assum¬ 
ing that, for example, the isotope 201 suffers a trans¬ 
mutation into gold by disruption of the nucleus, this 
process can be indicated by the following equations : 

Hg - a - e = Au 
atomic weight 201 - 4 = 197 

atomic number 80 - 2 + 1 = 79 . . (1) 

or - 

Hg - 4H - 3*3 = Au 
201 “4 - 197 

80-4 +3 = 79 - . (2) 

In the case of the transmutation of lead into mercury, 
the inactive isotopes having the atomic weights 206, 
208 and 210, we may assume, for example, that the 
isotope 206 suffers a transmutation giving an isotope 
of mercury . 

Pb - a = Hg 
206 - 4 = 202 

82 - 2» 80 . . . (3) 

But we may also assume that the other isotopes 208 
and 210 undergo a transmutation In that case we 
obtain : 

Pb - 2 a - 20 - Hg 
208 - 8 « 200 

82 - 4 + 2 = 80 . . . (4) 

and 

Pb - 2a - 20 * Hg 
210-8 =202 

82 - 4 4- 2 = 80 . . . (5) 

In the case of the transmutation of lead into thallium 
wc can assume, for example, the following process : 
Pb - a - 0 = T 1 
208 - 4 “ 204 

82 - 2 + 1 = 81 . . . (6) 

We see that of the different transmutation possi¬ 
bilities, (3) is most simple. Moreover, I suspected 
this process could be expected first, as lead is the 
end-product of the spontaneous radioactive transfor¬ 
mations. 

In connexion with these considerations I pointed 
out that the best method of learning the nature of 
the transmutation is to examine spectroscopically 
whether the process is accompanied by the formation 
of helium or hydrogen, and to determine the atomic 
weight of the heavier products. 

With a new apparatus which promised to enable 
us to study the problem successfully, my co-worker 
Dr. Karssen and I carried out a series of new experi¬ 
ments While using the old quartz-lead lamp, 
negative results were obtained only if £he current 
strength was lower than 15 amperes, but now, with our 
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new lamps of somewhat different dimensions, spectro¬ 
scopically negative results were iound even using 
±60 amperes. The lamp showed distinctly different 
properties in burning and sparking. This proves 
that the phenomena taking place in the quartz-lead 
lamp depend on influences unknown until now, so 
that the transmutation m the quartz-lead lamp is 
not so easy to reproduce as we expected. 

In connexion with this subject we are studying 
now the quartz-lead lamp more closely, and in the 
meantime we are applying our second sparking 
method, which we intend to extend to stilf higher 
voltage and higher current-densities. 

Though we have already secured quantitative data, 
we prefer to publish the results later. A. Smits. 

Laboratory of General and Inorganic Chemistry, 
University of Amsterdam, 

April 3. 

Potassium and the Heat of the Earth. 

It has been widely recognised that the disintegration 
of the uranium and thorium in rocks has exerted a 
profound and probably controlling influence on the 
earth's thermal history. Hitherto, however, it has 
not been realised that potassium as an emitter of 
rad 10thermal energy is in the aggregate of the same 
order of importance as uranium or thorium. This 
surprising result has emerged in the course of a joint 
inquiry into the geological significance of the radio¬ 
activity of potassium and rubidium. The latter 
element is negligible geologically on account of its 
extreme rarity, despite the fact that its total activity 
is greater than that of an equal amount of potassium. 
Nevertheless, we have included rubidium in our dis¬ 
cussion, since measurements of the activity of potas¬ 
sium have usually been compared with those obtained 
with rubidium, and our preliminary estimate of the 
amount of heat generated by the potassium in rocks 
depends on that comparison. 

The 0-rays emitted by rubidium are fairly homo¬ 
geneous ; their velocity has been estimated from 
experiments on their deflexion m a magnetic field 
| (Bergwitz), and by comparison of their absorption 
coefficient with those of radioactive rays of known 
velocity (Hahn). These experiments point to a 
velocity of 060 c, the corresponding kinetic energy of 
a 0-ray from rubidium being 2 04 x to* 7 ergs. In the 
case of potassium, Hahn has concluded that the 
average velocity of the / 3 -rays cannot differ much 
from 0 90 c We probably make adequate allowance 
for the heterogeneous nature of the potassium rays by 
assuming for them the value m = 20 cm - 1 aluminium 
Using this result in conjunction with Lenard's curves 
of absorption of / 3 -rays of different velocities, we 
obtain for the average velocity of the potassium rays 
the value 0-85 c, a result m substantial agreement 
with that of Hahn The average kinetic energy of a 
/ 9 -ray from potassium is thus 7*30 x 10- 7 ergs. 

We next require the half-periods or the disintegra¬ 
tion constants of rubidium and potassium. Hahn and 
Rothenbach compared the activity of the 0-rays from 
rubidium with that of the 0-rays from UX 1( and thus 
found for rubidium a half-value period of 07 x io a 
years, this result being uncorrected for the different 
values of the number of ions per cm. and the 
Loschmidt numbers (per gm.) lor the substances 
compared. Applying the necessary corrections, we 
find Tab= i‘4 x io 11 years. Hoffmann also haa com¬ 
pared the activity of rubidium and of potassium with 
that of uranium, using two different methods, and he 
concludes that his results are in agreement with that 
of Hahn and Rothenbach, though slightly lower. 
Correcting Hoffmann*s results to tike account of toe 
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absorption of the rays In his apparatus and in the 
active film employed, we find Tub = 1 1 x io u years 
froifi the results of the first method* and iRb = 
ea. o*8 x io u years from those of the second. The 
half-value period of rubidium cannot therefore differ 
much from io a years, and we have adopted this value 
as the most probable approximation 

The data for potassium are not yet established with 
the same degree of accuracy Estimates of the total 
activity of rubidium relative to that of an equal 
weight of potassium vary between 7 o and 1 -4, 
indicating that the half-period of potassium lies 
between 50 and 11 times that of rubidium Fortu¬ 
nately, Hoffmann's delicate measurements (referred 


layer of Eurasia (Oldham, Wiechert, Angenheister, 
Gutenberg* and others). Within the last few months, 
however, Stoneley has shown that dispersion affects 
the validity of estimates such as that of Gutenberg, 
and Jeffreys has found that the necessary corrections 
reduce the estimates of thickness to 15 km. Recog¬ 
nition of the effects due to potassium thus brings about 
a satisfactory accordance which otherwise could tiever 
have been achieved. 

Beneath the granitic layer, heat is supposed to 
accumulate until the latent heat of basaltic material 
is supplied, and fusion takes place. The average 
time required for the accumulation of 270 cal. per c.c. 
of basaltic material now becomes 22*5 million years 
instead of 30 million years These 
figures are, of course, highly specu¬ 
lative, and are introduced merely to 
illustrate the geological significance 
of potassium. 

Our investigation was partly 
stimulated by the possibility that 
the radioactivity of potassium might 
have been of considerably greater 
effect in early geological time than 
it is now, and so have led to the 
extensive intrusions of granite that 
everywhere characterised the earlier 
pre-Cambnan eras. It is, however, 
not yet possible to draw any such 
conclusion ; nor will it become .pos¬ 
sible, unless the activity is found 
by future investigations to be 
confined to a still undiscovered 
isotope which has been appreciably 
wearing out through geological time. 


F lament 

Uranium 

Thorium 

Potassium 

Rubidium 

Loflchmldt Number, N, 
atoms per gram 



15 5 x io * 1 

7 >opx 10 “ 

Hatf-valuc Period, T, in 
years. 



15 x IO 11 

IX IO 11 

Disintegration Constant, A, 
year-' 



4 6 \ io" li 

69 X IO" 11 

Annual No of Atoms disin 
tegratuig per gram. 

- ■ I 


7 ’i X to* 

49 x io* 

Kinetic Energy, E ergs per 

0-ray * 



7 30 a iq* ? 

2*04 X 10*’ 

Energy liberated per gram per 
year nEf (4 19 -r xo T ) cal, 

(7900 * to- 4 ) 

{33Q0X10- 1 ) 

1 24 X IO* 1 

2 38 X IO* 4 

Contents in gnu prr gram of 
average igneous rock 

f»X IQ"* 

15 X IO* 4 

26,000x10** 

mx to * 1 

Heat generated in cal per gm 
of average rork per year 

474 X IO** 

3*45 X 10"* 

3*32 X 10 "* j 

3 38 mx io* 4 * 


to above) reduce the range of these extremes very 
considerably. His two methods gave results indi¬ 
cating that the half-period of potassium is between 

14 and 22 times that of rubidium, the lower value being 
of superior reliability Taking all the, available data 
into consideration, we conclude that a ratio of about 

15 appears to be the most representative m our 
present state of knowledge. This gives for the half¬ 
value period of potassium, Tk = about 15 x io 11 years 

We are now in a position to calculate the annual 
heat production from one gram of potassium and 
rubidium respectively, and consequently to calculate 
further the annual heat production due to the presence 
of these elements in one gram of any rock of known 
composition. The calculations are embodied m the 
accompanying table, and, for comparison, the results 
for average igneous rock are given, and the annual 
heat productions due to uranium and thorium 
(together with their disintegration products) per gram 
of rock are included. 

The geological consequences of the radioactivity of 
potassium are clearly of great importance, for the 
heat generated within the rocks is now found to be 
considerably greater than the amounts hitherto 
calculated from uranium and thorium alone. For 
average gramte the heat annually generated per c.c. 
becomes 40 x io - * calories instead of 30 x io- fl calories. 
For average plateau-basalt the corresponding new esti¬ 
mate is 12 x io"* cal. per year instead of 9 x io -1 cal. 

A rough estimate of the mean thitkness of the 
granitic layer of the continents can be arrived at by 
equating the amount of heat escaping at the surface 
With the heat generated within the granitic layer. 
Taking a Column of unit cross-section, the heat lost 
par annum averages 60 calories, and evidently this 

S i be entirely Supplied by 15 km. of average granite, 
smic data nave until recently been held to indicate 
about £0 km, for the average thickness of the granitic 
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Arthur Holmes, Robert W Lawson, 

The University, Durham. The University, Sheffield 

April 5. 


Use of Thermit in Ice-Breaking. 

The remarkable results obtained by Dr H T 
Barnes and hus co-workers at Oil City and Franklm 
in alleviating disaster owing to ice-jams m twenty-four 
miles of the Allegheny River have received widespread 
attention. 

The effectiveness of the undertaking is guaranteed 
by competent engineers on the spot who watched all 
the operations, and the success of the thermit treat¬ 
ment was even greater than Dr. Barnes himself had 
anticipated 

The physical aspect of the action of thermit on ice 
is an interesting one which deserves consideration 
altogether apart from the question of ice engineering. 
One pound of thermit when ignited gives 1500 British 
thermal units, less than a pound of ooal Hence, if 
a container of 100 lb. is ignited, 150,000 B T U is 
released, and, as it takes eighty of these units to melt 
a pound of ice, we see at once by division that a little 
less than one ton of ice (about 1900 lb.) will be melted ; 
or, a ton of thermit will melt under favourable con¬ 
ditions 95 short tons of ice. 

This m itself is an important result, because, if 
95 tons of ice are melted at the right time in the right 
place, a very considerable effect may be produced 
where there is a current of water to push the ice down 
a nver. The above consideration is of course at once 
grasped by every engineer and physicist. 

The remarkable effects which appear to be produced 
by the action of thermit packed m solid ice us clearly 
not to be referred mainly to thte above. Thermit 
(iron oxide and powdered aluminium) ignited in the 
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open attains rapidly a temperature of about 3000° C., 
and there is then nothing in the way of an explosion. 

When, however, thermit is ignited, closely sur* 
rounded by solid ice, the photographs obtained by Dr 
Barnes indicate a highly explosive action quite 
different from that in the open. Here we have to dedl 
perhaps with the results due to an impulse rather than 
with either heat or with pressure over a considerable 
interval of time. Those who have tested a new gut 
fishing-cast and have proved that it will stand a steady 
strain of six pounds weight are familiar with the 
experience that it may snap when they strike quickly 
at a half-pound trout. A tap on a pm may fracture 
a block of ice which has withstood a blow from an axe 
A small hot flame will fracture a large plate of glass 
These are examples of impulsive effects, quick action 
being essential 

Now let us return to the container of 100 lb of 



Tio 1 —Ice exploding due to a charge of 90 lb of thermit In the River St. 
Kawrenoe at Chimney Island, below Ogdcnsburg, N Y The nunc was 
placed four feet down m shish-ice underhanging to a depth of eight feet 
the solid surface ice two feet thick The bright flames forty-five feet 
high give a reversed image in the photograph, and, below, the disrupted 
ice is seen raised six fret. (Photo by W A. Connolly, Morrisburg, 
Ontario.) 

thermit yielding 150,000 B.T.U , and let us further 
recollect that each B.T U, can do work amounting 
to 778 foot-pounds. On multiplying these numbers 
together we arrive at 117,000,000 foot-pounds or about 
60,000 foot-tcms, sufficient to raise a io,ooo-ton ship 
vertically six feet agamst gravity Imagine now a 
vessel weighing 10,000 tons dropped six feet on to a 
river seriously blocked with ice. There would be 
smashing and cracking of the ice m all directions, and, 
with water pressure behind them, blocks of ice might 
well be released It is further desirable to contem¬ 
plate not only the explosive action of the thermit, but 
also the effect of the radiation, from a high tempera¬ 
ture source, which may pass for a considerable distance 
through the ice, causing changes which recall Tyn¬ 
dalls famous experiment on ' flowers of ice/ Much 
of the water m a nver is above the freezing point, and 
if this is allowed to seep into the enlarged surface of 
partially disintegrated ice, melting is accelerated. It 
appears to be conceded by engineers that thermit is 
better than black powder, and black powder than 
dynamite, for ice removal 

The interesting question is to what extent we have 
to attribute the effects of thermit to (a) heating, 
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(b) explosions, (c) high temperature radiation. It hi 
bn this account, and for the further reason that there 
is an actual possibility of disintegration of ice into 
atomic gases, that the experiments on thermit are of 
such a highly interesting character to the physicist 
no less than to the engineer There is, of course, no 
suggestion that the laws of conservation of energy 
are not obeyed. Yet it is clear that the investigation 
of the action of thermit presents a problem of great 
importance which requires money, time, and skilful 
research work m the laboratory as well as in the field. 

A S. Eve. 

McGill University, 

Montreal 


The Problem of X-ray Line Intensities. 

Referring to the experiments mentioned by the 
present writer in recent issues of Nature (January 30, 
p. 153 , March 27, p 448), and other work not yet 
published, we have had on several films and on one 
plate lines of wave-lengths 1 040 and / 036' 1 respect¬ 
ively It seemed impossible to regard these lines as 
being due to mercury, since either the HgLo! or the 
H gLp l line has not been present The films and 
plate represented good photography, and the ex¬ 
posures were over a wide range, so that these lmes 
fell about midway 

The problem is to account for these lines, which 
will be referred to collectively as the ' 1 040 line ’ 
This line does not always occur, even famtly, on 
changing the substance on the copper anticathode, 
but it does appear when the substances are such that 
they might contain an element of atomic number 87 
(see first citation above). 

We have had lmes / 038 and o Qjo oil one plate, 
and 1 040 on films as stated above ; these occurring 
when the presence of bromine seemed out of the 
question, and the 0-030 line has not yet appeared 
except once and then with the 1 ojS line These 
two lines were obtained under the following condi¬ 
tions • Commercial potassium phosphate (monobasic) 
melted on the anticathode Optical spectrum re¬ 
vealed the presence of calcium only as an impurity. 
X-ray exposure 12 hours Voltage 6o,ooo. Current 
5 to 8 milliamperes. Shearer tube with water-cooled 
parts Miiller spectrograph. Plate distance 80 04 cm. 
Slit o 1 mm Angle of oscillation 5 0 “i7° Oil back¬ 
ing pump and mercury pump used. All lines clear 
and well defined. Plate clear with no fogging except 
along one side. The bromine absorption edge sharp 
and almost completely obscured along part of its 
length by side fogging (see below). 

Some further incidental particulars are: The 0-930 
lme was weak compared with the 1-038 line. Three 
copper-anticathode lmes were present, counting the 
at and cu lines as one, which were resolved. The 
characteristic copper lmes were very strong and had 
so-called satellites on the longer wave-length sidet, 
which were probably due to an imperfection in the 
rocksalt crystal. The only other lines were weak 
lines 1436 and 124?, probably due to the zinc and 
mercury, the former from the brass of the apparatus 
and the latter from the mercury used in exhaustion—r 
as might be expected with a 12-hour run. 

It is to be noted that the RbiCo* line has a wave¬ 
length of 0*928. Experimental error in the measure¬ 
ments cited above 0 003. If other experiments had 
given evidence of bromine being present in the tube, 
or in the compounds used, the above line could be 
expected, for tne BrJfrq line is 1 0377. 

1 Accurate micrometer measurements have been made in those cases 
whore the values are given m italic*, all oi which am In Aagatr&m units t 
and the bromine absolution edge has served as a oheck In measuring the 
mgioh between it ana tne CuKft t line. 
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It has occurred to the writer that whenever a very 
weak radiation, corresponding in wave-length closely 
with that of a BtK line — perhaps an a, incident 
radiation—-falls on a film or plate, the bromine m the 
emulsion, or the emulsion in conjunction with the 
bromine, is stimulated into greater photographic 
sensitivity and a comparatively strong line appears, 
especially under the conditions of our experiments, 
$>g, long exposure, 

This hypothesis would seem to give a satisfactory 
explanation of the appearance of the 1 i 040 line.' 

As an incidental feature, on the plate we had a 
slight fogging along one side or edge which partly 
obliterated the o pjo line, showing that slight darken¬ 
ing may obscure a weak line, as was stated by the 
writer in connexion with the suspected &?Lp x lme 
(see citations above) The stronger lines were not, 
however, reduced in intensity by the slight side- 
fogging. 

In conclusion, it will be seen that if the above view 
is m the main true, then the following radiations, in 
terms of lines, though very weak, would give rise to 
more or less strong lines; HgLp a 10375, AsKp a 
1*038, (87Ta 2 1039), (Br/Ca, I 0377), T1L0 4 1-0371, 
RbA'a a 09277, (Br KP} 0931), Cd second order Kp 9 
0*928 The brackets indicate complete exclusion from 
consideration or doubt in respect of stimulation 
Some of these radiations can be eliminated by control 
experiments, so that it may be possible to find out 
the element which is operative if the effect is not due 
to a complex of lines, The optical spectrum would 
be helpful here as a guide, but in our case it has not 
revealed an element corresponding with either of the 
two lines in question, as might be expected 

It seems important that the whole bromine X-ray 
spectrum ( K ) should be determined if there is any¬ 
thing m the idea here advanced 

Perhaps one of your readers would kindly offer a 
better explanation of the matter than here attempted, 
bearing in mind that there is a tendency for all the 
lines in question to be shifted perceptibly towards 
the longer wave-length side, and on this account our 
line 1 *032 (loc at.) may be the same as the / ojS lme. 

F II. Loring 


Relative Intensities of the V l D 2 Lines of Sodium in 
Comets and in Low Pressure Laboratory Sources. 

Sodium D lines of emission were identified beyond 
any possible doubt in the heads of the following 
comets ■ Wells, (1882a) ; Great Comet, 1882 (18826) , 
1910a ; Halley's Comet (1910c) ; and Brooks' Comet, 
{19 in;). The appearance of these lines has always 
been of temporary character at perihelion. The 
spectra of the first three comets were observed either 
visually or by means of a prismatic camera, so that 
the only reliable determinations of wave-lengths are 
furnished for the comets Halley and Brooks. The 
spectrum of the former was taken by E. C. Slipher 
(Lowell Observatory Bull. 52) with the slit spectrograph 
of Lowell Observatory, and that of the latter by 
W. H. Wright (Lick Observatory Bull 209) with the 
Lick refractor. 

Slipher gives for the sodium lines only one wave¬ 
length, 5891*9, which is sufficiently near 0,-5890*2. 
It seems as if the other component, D lt was entirely 
absent, although there remains an element of doubt 
aa to the sufficiency of the dispersion employed. If 
5891*9 is merely a blend of D, and D v , their relative 
intensities should be about 3*5 to 1. 

In the spectrum of Brooks’ comet, Wright found 
both components, £>, with wave-length 5889*4, and D, 
with wave-length 5895*5. He says: " Both of the D 
line&are present, forming a close double, D* being much 
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the blighter.'' The relative intensities were estimated 
as 3 to 1. 

Thus there would seem to be good ^astronomical 
evidence to the effect that sodium D lines are present 
in the spectra of certain comets and that they show 
very unequal intensity, D x being much weaker than 
D t . If we take into account that D, may blend with 
the band-5897 *5 of high-pressure carbon monoxide, as 
suggested by Fowler (Monthly Notices, R.A . 5 ., 70, 
490, 1910), the contrast between D x and D t will be still 
greater. Laboratory conditions for the excitation of 
these high-pressure bands, however, would scarcely 
lead us to expect to find this spectrum in comets. 

R. W, Wood has shown (Phil. Mag (6) 27, 1018, 
3914) that it is possible to excite D t by fluorescent 
methods with an intensity excessively greater than D x . 

One of us has recently observed the excitation of 
the D lines with relative intensities strongly suggestive 
of their appearance m comets, and under conditions 
of excitation which also are somewhat similar. The 
tube used was provided with a hot cathode about 
five millimetres in length, richly coated with oxides 
containing very mmute traces of sodium as impurity. 
The anode was a nickel cylindrical Faraday cage 
entirely enclosed (except for an observation slot) in 
which the end opposite to and about one millimetre 
from the hot cathode consisted of iron gauze. This 
grid-plate combination was maintained about 200 volts 
positive with respect to the filament 

Using as high a filament temperature as could be 
safely maintained, and a residual gas pressure of 
carbon monoxide of about io“® cm or less, the radia¬ 
tion inside the cage exhibits chiefly the comet-tail 
bands with traces of the Angstrdm bands of carbon 
monoxide. Close to the hot filament, however, the 
D lines can be observed with an estimated intensity 
ratio D a Dj = 5 when the sodium spectrum is brighter 
than the comet tail spectrum. As the partial pressure 
of the sodium decreases, however, this ratio becomes 
much larger and of the order of 25 to 1. Indeed, when 
the sodium spectrum is fainter than the comet-tail 
spectrum, D 2 is the only line which can be observed 
visually Conditions here obviously suggest those of 
a comet near perihelion, and it is hoped that further 
experimental work may shed more light on this 
interestmg phenomenon. 

Harvey B Lemon. 

N. T, Bobrovnikoff. 

Ryerson Physical Laboratory, 

March 17. 


Applied Entomology. 

I write to invite attention to the state of applied 
entomology, which seems to be capable of improvement 
in Great Britain and in other countries. We entomolo¬ 
gists, whose profession it is to control or destroy the 
insects which carry diseases of men and domestic 
animals, or destroy our crops, can indeed claim that 
we have met with a certain measure of success ; but 
some of us feel that the success is much less than 
might be expected, in view of the great amount of 
work which is done 

Entomology may be divided into two parts—the 
study of form and the study of function. It is the 
former (anatomy, both of adults and of early stages, 
systematic^ etc) which leads to correct identifica¬ 
tion, and enables us to preserve an orderly arrange¬ 
ment in our study of the half-million species of 
insects which are already known. This is clearly of 
great importance, and on the whole one may Bay that 
it is well done But the study of function—physiology 
. in a wide sense of the word—is of even greater im¬ 
portance, because it is on a knowledge of all the vital 
activities of the insects that we base our control of 
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them. I believe that the physiology of insects has 
been done m a superficial and disjointed manner, and 
that the reason is that the majority of workers feel 
compelled to produce results of some obvious practical 
importance. I believe that real progress will not be 
made in applied entomology until this mistake is 
realised, and until we devote time and labour to the 
study of the fundamentals of insect physiology. 

For example, we know that the spread of plague 
is to some extent influenced by the effect of tempera¬ 
ture and humidity on certain species of fleas ( but we 
do not understand why high temperatures are fatal 
to some insects, or whether the effect of humidity 
on insects should be measured as relative humidity, 
or as saturation deficiency, or in what other way. 
Again, we know that the greater part of the response 
of an insect to its environment can be analysed into 
a number of tropisms, which are relatively simple 
We scarcely study these problems of psychology, 
though it. is possible that if we knew the stimuli 
which control the insects' behaviour we could predict 
Or even alter the behaviour As an example of thus, 
it has been recently shown that if certain stimuli, 
such as darkness, are supplied, a species of mosquito 
will come freely to lay its eggs m water containing 
arsenic, which is fatal to the larva as soon as it 
leaves the egg Then, again, most of the poisons 
which we use are in favour because they are known 
to be toxic to vertebrates. We lave the fair face of 
Nature with copper sulphate, and then powder her 
with Pans green, but we cannot find enough time to 
make a thorough study of the toxicology of insects 
I believe that progress in the control of noxious 
insects is at present hampered by our ignorance of 
the physiology of insects in general. By physiology 
I mean not only the study of the functions of isolated 
parts of an organism, but also the extremely difficult 
task of understanding the relations between the living 
insect and the whole of its environment, inorganic 
and organic. P. A Buxton 

London School of Hygiene and 
Tropical Medicine, 

Endsleigh Gardens, W C i. 


The Anomalous Flocculation of Clay. 

In recent years it has become common to speak of 
the flocculation of clay by calcium salts as being 
* anomalous/ the particular anomaly being that 
whereas clay suspensions containing a little sodium 
chloride are stabilised by the addition of sodium 
hydroxide, m the case of calcium the flocculation is 
said to be facilitated rather than repressed by the 
addition of the alkali Careful experiments, however, 
made with a highly purified day suspension, have 
convinced us that this anomaly does not exist, and 
that calcium and sodium compounds behave alike 
except in respect to the eoncentration required for 
flocculation. The following figures show the concen¬ 
tration in equivalents of cation required for floccula¬ 
tion to be naif completed in one hour, this being 
determined nephelometrically . 



Concentrations multi* 
plied yjo*. 

Sodium, 

Calcium 

All chloride 

70 

36 

AU hydroxide 

4 S 0 

x 6 S 

Two equivalents ol chloride to one of hydroxide 

560 

19 3 


These results are parallel and do not suggest any¬ 
thing more than that compounds of calcium are much 
more powerful flocculants than those of sodium. 

In carrying out this work, however, a much more 
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interesting phenomenon has been noticed, If to * 
dilute day suspension be added gradually increasing 
quantities of certain mixtures of chloride and hy¬ 
droxide, and the effect on the flocculation or other¬ 
wise of the day determined nephelometrically after 
one hour's standing, it is found that the flocculating 
effect first increases very rapidly with concentration, 
then rapidly falls off and then again increases without 
further falling off. The following table shows this 
for a few mixtures, and also exhibits the similarity in 
behaviour between sodium and calcium compounds. 
4 + ' means flocculated (one-half or more down m 
one hour), and * - ' means no flocculation observed 
in an hour. 


Cone x io* for Sodium 
Cone x io* for Calcium, 

5 30 40 60 So IOO 130 140 160 180 200 

NaCl NaOH, 50 1 1 . 

NaCl NaOH, 175 X 

CaCl,. Ca{OH)„ a 1 

“ + - - + f + + + + + 

- + *f+-- - - f + + 

- - - - + t f - - - + 


In the case of sodium compounds, the phenomenon 
is exhibited with ratios for chloride to hydroxide 
varying between 25 and 175 to one ; for calcium it 
is only shown in the neighbourhood of the ratio 2 to 
1. Other mixtures do not show a minimum in the 
flocculation curves. 

Interesting information is being obtained from the 
pH measurements of the mixtures at critical points, 
and it is hoped to publish a complete account of the 
observations shortly. A. F. Joseph. 

H B. Oakley 

Wellcome Tropical Research Laboratories, 
Khartoum, March 16. 


X-ray Identification of the Higher Fatty Acids. 

The fatty acids of higher carbon content than 
stearic acid are of general interest because of their 
occurrence in oils and fats now employed for edible 
purposes Ultimate chemical analysis of higher fatty 
acids ife inconclusive, because of the very slight per¬ 
centage differences in the elementary composition of 
these closely related homologous substances, but 
X-rav examination gives data which are more decisive 
(Muller, Chem Soc. Trans., 1923, 123, 2043 ; Miiller 
and Shearer, ibid, p 3156) 

In pursuance of our researches on acids from 
vegetable fats, including arachis or peanut oil (Morgan 
and Bowen, T. Soc. Chem . Ind , 1924, 43, 346^; 
Morgan and Holmes, he. cit ., 1925, 44. io 87 \ zigT, 
491T), we have recently isolated from this oil an acid 
melting at 77 0 which has been shown by X-ray exam¬ 
ination to be a C w acid, almost certainly possessing 
an unbranched carbon chain. We are indebted to 
Dr. E A. Owen of the National Physical Laboratory 
for the X-ray photograph. 

This physical evidence confirms an observation 
published recently by Holde and Godboie 1926, 
59. 36), who have shown that arachis oil contains a 
hexacosoic acid (m.p. 79 0 ), this acid giving by alkali- 
metric titration a molecular weight of 394 (calculated 

39 b). 

As the chemical constitutions of higher fatty acids 
from arachis oil have recently been a matter of 
controversy (Ehrenstein and Stuewer, /. praht. Chem., 
1923, X05, 199, and Cohen, Proc. K. A had., Wetensci 
Amsterdam, 1925, *8, 630), we are now examining 
the chemical and physical properties (including crystal 
structure) of certain higher fatty acids having branched 
carbon chains of predetermined configuration. 

G. T. MofcOAN, 

E. Holmes. 

Chemical Research Laboratory, 

Teddington, Middlesex. 





NATURE 


625 


May 1, 1926] 

The Campaign against Prickiy-Pear in Australia. 

Work or the Commonwealth Prickly-Pear Board. 

By Alan P. Dodd, Officer-in-Charge of the Investigations. 


T HE Commonwealth Prickly-Pear Board was in¬ 
stituted in 1920 to study the possibilities of the 
control of the prickiy-pear pest in Australia by means 
of biological agencies. Previous investigations had 
established the fact that in its native home, America, 
prickiy-pear is attacked by various insects and fungus 
diseases that appear to be confined to plants of the 
cactus family. 

The Board at once commenced operations in North 
America, and has employed investigators in that 
country since; a more or less comprehensive survey 
has been earned out in the cactus regions of the United 
States, and brief excursions have been made into 
Mexico. South America, Argentine and Uruguay have 
been explored to a considerable extent. In the present 
year more extensive operations are planned in Mexico. 

During the earlier portion of the work, attention was 
paid to the fungus and bacterial diseases of the cactus 
family, but owing to the need for special research in 
this subject and the inadequacy of the Board’s finances, 
the work was allowed to lapse temporarily How¬ 
ever, in 1925, a research scholar in mycology was 
appointed and has commenced studies in the labora¬ 
tories of several universities m the United States, 

The Work in America. 

The cactus family is botanically a rather isolated 
group, and has evolved a considerable insect fauna that 
appears restricted to plants m the family In the 
United States alone, the Board’s entomologists have 
made known more than sixty species of ipsccts that are 
primarily cactus feeders ; in Mexico and South America 
other species occur; a number of these has proved new 
to science 

The work in America consists of the study of the 
insects in the field, and the breeding and forwarding of 
numbers of reared material, free from parasitic enemies, 
of all species that promise to be of use in the control of 
prickiy-pear in Australia Before shipments are sent, 
tests are carried out with each insect in order to ascertain 
the possibility of its being able to develop on other 
plants. These tests have given interesting results, and 
more than one insect has been eliminated because the 
tests showed that it was capable of sustaining its life 
cycle on certain economic plants. The tests are 
repeated in Australia against economic plants and 
native trees. 

To date, about forty different species of cactus insects 
have been forwarded to Australia, in most cases many 
thousands of each. 

The Work in Australia, 

In Australia the Board has established a central 
laboratory at Sherwood, near Brisbane, and field 
stations at Westwood, near Rockhampton, Chinchilla, # 
two hundred miles west from Brisbane, and Gravesend, 
on the Moree-Inverell railway in New South Wales, 
Sherwood acts as the quarantine station where the 
insects are received from America and bred through one 
geneta^on to eliminate further the risk of the intro- 
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duction of parasites that might exercise a serious check 
on the rapid multiplication of the desired insects; the 
bred material is then distributed to the field stations. 
The equipment at the field stations consists of insectaries 
and a great many breeding cages of various types. The 
function of these stations is to rear the insects in 
sufficient numbers to permit of liberations in the open. 

Throughout the investigations one of the chief 
difficulties has been the acclimatisation of the intro¬ 
duced insects. It must be remembered that the seasons 
in North America are the Teverse of those in Australia; 
thus, when an insect should be hibernating in the North 
American winter it must be actively feeding in an 
Australian summer. With most of the insects, repeated 
shipments over a period of two or three years have been 
necessary to secure their establishment in the rearing 
cages ; indeed, certain species have quite failed to adapt 
themselves, either through the unsuitability of caged 
conditions, or to differences in climate. 

Another phase of the work has been the study of the 
adaptability of the insects to Australian prickly-pears 
The two main species involved in Australia are the 
common pest pear, Opuntia inermis , and the spiny pest 
pear, 0 . stneta ; lesser pests are the velvety tree pear, 0 . 
tomentosa, the smooth tree pear, 0 monacaniha , and the 
tiger pear, 0 . auranltaca , while several other forms are 
found in scattered quantity. Very few cactus insects 
will attack all prickly-pears indiscriminately ; most of 
them show a decided preference for certain forms, and 
in some cases will readily attack one pear and refuse to 
live on another. 

Insects Successfully Introduced into Australia. 

Of the insects successfully introduced into Australia, 
the most widely known are the cochineals, of which the 
most important is the wild cochineal, D. tomentosus. 
Three strains of this insect have been brought into the 
country from Texas, Arizona, and Chico, California, 
the two first by the Board, the last by independent 
action. All three will live readily on the two chief pest 
pears, but the virulence of the attack vanes The Chico 
cochineal is most destructive to the common pest pear, 
0 , inermis, the Texas form favours the spiny pest pear, 
0 . stneta , while the Arizona strain seems to be equally 
suited by either plant. These cochineals are being 
widely spread throughout Queensland and New South 
Wales. They are doing splendid service in many 
places, especially in dense pear in timbered areas, 
breaking.up the plant masses and destroying old plants; 
but probably the most useful feature of their work is the 
manner in which they attack the young seedlings. The 
Indian cochineal, D. tndteus , was introduced in 1913 
by the Queensland Prickly-Pear Travelling Commission, 
and will exist on the smooth tree pear, O . monacaniha , 
only, completely destroying large clumps of this plant 
in the space of a few months. 

Of the plant-sucking bugs, several species of the genus 
Chelinidea have been acclimatised ; Q. tabulata has been 
liberated in many places and has increased at a very 
rapid rate in the field; in fact, in some localities, 
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millions must now be present from small numbers set 
free in the past two or three years. C . mtliger has also 
been released at various places. 

Of the internal-feeding caterpillars, one species, 
Melitara junctolmeella , has been readily acclimatised ; 
about a million have been liberated, and it is now firmly 
established in several localities. These caterpillars are 
solitary in habit, and tunnel within the joints or pads of 
prickly-pear. A related insect is Melitara prodenialts , 
but the caterpillars are social in habit, a number feeding 
together within the pear pads ; recently this species 
has been set free in the Westwood district, and promises 
to be especially useful as a pear destroyer. 

One of the most recent of the Board's importations 
has been strikingly successful in so far as rapid increase 
is concerned. This insect is Cactoblastts cactorum , a 


social caterpillar allied to the Melitaras. Less than 
three thousand larvse arrived from Argentine in May 
1925, but the increase has been so great that in February 
and March 1926, nine months later, sufficient stocks had 
been raised to warrant the release of two and a half 
millions throughout the pear areas. These caterpillars 
are voracious feeders, and should the increase in the 
field be sustained at one-half the rate experienced in 
the cages, great destruction of pear should be brought 
about. 

Many other insects are being bred and acclimatised, 
and the Board is continuing the introduction of new 
forms, believing that the control of priekly-pear by 
biological means can only be brought about by the 
combined attack of a variety of insects operating on 
the different parts of the plant* 


Chemical and Physical Action at Surfaces. 1 


By Dr. Eric 

HE subject of colloid chemistry is intimately 
associated with the properties and peculiarities 
of interfaces, of which those formed by liquids and 
solids are the most important. The difficulties met 
with in an exact study of reactions taking place in col¬ 
loidal systems are greatly enhanced by their dispersity, 
and m addition the application of thermodynamic 
methods to the treatment of the two-dimensional mter- 
facial phases becomes a problem of great complexity 
when these phases are subdivided and not plane but 
curved. For these reasons the increasing attention 
which is being devoted to surface phenomena is a 
development to be welcomed As the late Lord 
Rayleigh first indicated, the properties of oil films 
on water studied by Miss Pockcls give us valuable 
information on molecular magnitudes, a view which 
has been emphasised and amply confirmed by the able 
experiments of numerous investigators, notably Devaux, 
Langmuir and Adam. 

An examination of the process of spreading of oil 
films and their conditions of equilibrium presents 
several features which can be compared with phenomena 
occurring in three-dimensional systems If a crystal of 
myristn acid be placed upon the surface of water a 
process of surface solution occurs, molecules are torn 
off the edge of the crystal in contact with the water by 
hydration of their* polar or hydrophilic groups and float 
on the surface as a two-dimensional vapour This 
process of surface solution continues until the vapour 
attains, as measured by the fall in surface tension 
of the water, the critical ‘ vapour pressure * value 
necessary for conversion into a two-dimensional liquid, 
the so-called expanded film of Adam. The liquid 
undergoes further two-dimensional compression by 
continued surface solution from the crystal, and if the 
temperature be sufficiently low, the expanded film is 
converted into a condensed film which may be liquid 
or solid If the temperature be high, no formation of 
a condensed film occurs but the film remains in the 
expanded state Compression does not proceed in¬ 
definitely, for the substance possesses but a finite 
suriate solubility at a constant temperature and a 
saturation equilibrium is attained. 

a and^ Up0 ” tW ° ,ectunw driivewd at the Royal Institution on February 
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Both the rate of spread, which in the case of a rapidly 
spreading acid, such as oleic acid, rarely exceeds a 
linear speed of 25 cm per second, as well as the progress 
of surface saturation and the transformation of the two- 
dimensional vapour into the expanded and condensed 
states, can readily be followed by observing the changes 
in surface tension at different points on the water when 
a cylinder of the acid is plunged below the surface. In 
the case of the spreading of solid acids, the rate of 
surface solution is so slow that no pressure gradient 
exists m the expanding film, but for acids which spread 
quickly molecules go into solution so rapidly that those 
already on the surface are actually pushed out by those 
entering, causing a local lowering of the surface 
tension. 

For the long-chain fatty acids the molecular adhesion 
by tfie hydrocarbon tails is so great that these two- 
dimensional films, even at high temperatures, are 
analogous to vapours rather than gases Substances 
which can exist in a state equivalent to two-dimensional 
gases on a water surface over the ordinary experimental 
temperature range must possess chains less than eleven 
carbon atoms long; these are appreciably soluble in 
water and their surface concentrations must be 
calculated by means of the Gibbs Thomson equation. 
It is found tliat if the force-area curves calculated in 
this manner for substances such as the short-chain 
fatty acids or alcohols on the surface of water, or at 
interfaces such as benzene-water or mercury-water, 
be plotted, they reproduce in all respects the pressure 
volume curves obtained by Amagat for gases at high 
pressures. 

Not only can we examine the behaviour of matter in * 
its various states in this two-dimensional system, but a 
knowledge of the variation of the equilibrium pressures 
with the temperature, and the application of the 
Clapeyron equation, also yields values for the latent 
heats of 1 spreading ’ of these substances. We may 
note m addition that the potential difference existing 
at the boundary between a homogeneous aqueous phase 
and its vapour is profoundly modified by the present 
of such films. From a knowledge 1 of the surface con¬ 
centration and the change in potential effected by the 
presence of the film, the change in electric moment 
caused by the introduction of one molecule of the fatty 
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acid into the surface phase may be determined. If 
these be calculated for a number of organic substances, 
many interesting results are obtained : thus the electric 
moment of the fatty acids appears to reside entirely in 
the carboxyl group and is of a value equivalent to that 
produced by separating a proton and an electron to a 
distance of o-o6 A.U. The moment of the alcoholic 
hydroxyl group is some twenty per cent, smaller. Very 
considerable changes in electric moment are caused by 
the introduction of the halogens or amino groups in 
place of hydrogen. Careful analysis of these changes 
may throw some light on the vexed question of 
polarity, which appears to be of some importance in 
organic chemistry. 

The experimental examination of the behaviour of 
gases and vapours at solid surfaces is a much more 
difficult problem, for whereas a liquid surface is a 
surface of equipotential, it is almost impossible to 
obtain solid surfaces uniform in surface energy. 
Calculations from the compressibility of cubic hetero- 
polar crystals, such as rock salt, of the surface energies 
of vanous planes, have been made by Born and more 
recently by Jones, the data, although admittedly 
only approximate in character, indicate enormous 
variations from face to face. Microscopic examination 
of the process of crystal growth, solution and etching, 
likewise support this conception of a variation in the 
forces of adhesion to crystal facets and edges. The 
change from a super-tooled liquid to a crystal may 
be regarded as resulting in a diminution in the potential 
energy of the surface as well as of the material in the 
interior 

These speculations lead us to the idea that the 
surface of a metal prepared, say, by the reduction of 
the oxide at low temperatures, is not a regular and 
uniform, if somewhat undulatory, checker board of 
equipotential points, but consists of portions ot minute 
crystal edges, planes and corners m addition to numerous 
skeletal chains of atoms awaiting the opportunities 
provided by thermal agitation for slipping into a more 
compact crystal lattice. Both the interatomic distance, 
as well as the number and variety of atoms around one 
particular atom, affect the field of force which con¬ 
tributes to the adhesional potential energy of the 
surface. By a process of summation we may regard 
the surface as containing patches of varying activity 
on which substances are adsorbed but not with equal 
facility. Adsorption on a very active patch is asso¬ 
ciated with a large heat evolution and presumably also 
'with a large decrease in the free energy of the system, 
and the patch may become saturated with gas before 
the less active patches are more than sparsely covered. 
This conception of a variation in the 1 availability ' of 
a surface, as an explanation for the experimental data 
indicating different saturation maxima for various gases 
and vapours, cannot, however, be considered a general 
one, for we find that many vapours, and possibly some 
gases, especially when near their critical points, may be 
adsorbed in layers more than one molecule thick. A 
difference in the amounts of two vapours adsorbed at 
saturation may be interpreted as due to a difference in 
fflm thickness. 

Whilst the first or unimolecular layer is held on 
extremely firmly, the decrease in free energy resulting 
in building up the subsequent layers is but small; 
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their formation may be regarded as due to an increase 
in the molecular cohesion of a molecule resulting on 
adsorption rather than a direct attraction of the surface 
for a molecule some distance away. As a convenient 
analogy we may cite the example of a weak magnet 
holding a string of iron filings. A second filing may be 
attached to the free end of one already hangmg from the 
magnet, but if the first one be removed a filing will not be 
drawn towards the magnet from the position originally 
occupied by the second. 

In catalytic actions also which appear to be limited 
in action to the primary adsorbed film, we find that 
those portions which are unstable and readily adsorb 
gases are also ratalytically active. Since the measure 
of the catalytic efficiency of a metal is the rate of 
reaction, it is clear that a relatively large area of the 
active surface is required. A variation m the closeness 
of packing, as well as an introduction of foreign 
elements, frequently alters the rate of reaction There 
appear to be at least three different types of such 
active surfaces on carefully prepared nickel ; on one 
all hydrogenation reactions, including saturation of 
ring compounds, may be performed , on a less active 
area, simple double bonds undergo hydrogenation but 
not ring compounds, and a third area facilitates only 
the reduction of nitro groups. In the case of carbon 
containing both iron and nitrogen, there exists a large 
area, inactive catalytically, for the oxidation of oxalic 
acid ; but 111 addition there exist areas of active carbon, 
active carbon-nitrogen, active carbon-nitrogen-iron and 
active carbon-iron complexes, these all possess 
different specific surface activities and different 
temperature coefficients for the reaction velocities. 
Since the products of reaction must leave the surface 
before new reactants can approach, it is possible that 
there is an upper as well as a lower limit to the strength 
of field on the surface which is most desirable for an 
efficient catalyst 

There has been a great deal of speculation, founded 
upon little experimental work, as to the nature of 
the union between substrate and adsorbate and the 
mechanism by which some of these complexes are 
rendered active. That complex organic molecules are 
attached by particular groups, usually the polar or 
lyophihe group, to metals and oxides can be demon¬ 
strated in a number of cases; the union, however, is 
not so intimate as in a true chemical compound of the 
heteropolar type, for a ready distinction in ease of 
reduction is to be noted in the case of films of copper 
or nickel oxide and films of oxygen adsorbed on the 
metals. Again, a few interesting observations scattered 
in the literature would lead us to conclude that there 
exists an intimate connexion between the catalytic 
activity of a metal and those electrons in the metal 
capable of being ejected m thermionic emission. 
Hydrogen and oxygen, it is stated, commence to 
combine rapidly on a platinum wire which has been 
heated to such a temperature that the rate of therm¬ 
ionic emission becomes sensible; also a tungsten wire 
poisoned with a suitable impurity neither effects 
catalysis nor emits thermions. Finally, the investiga¬ 
tions of Richardson on the possibility of different rates 
of thermionic emission from different parts of a metal 
surface are suggestive in connexion with the concept of 
areas of different activities. 
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Whilst our present knowledge of the mode of adsorp¬ 
tion and type of binding is very incomplete, our 
information on the mechanism of activation is still 
scantier. It is in many cases difficult to obtain a 
measure of the true energy of activation, not only on 
account of the possible variation in stability of these 
adsorption compounds with the nature of the surface, 
but also because the velocity of the reaction, from the 
variation of which with the temperature these energies 
are obtained, may be determined by some other factor 
than the excitation of the reactant. Apart from these 
additional complexities, the fundamental problem of 
the mechanism of molecular activation in simple uni-, 
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and possibly also in the case of bimolecular gas re¬ 
actions, cannot be said to have received a successful 
solution. 

Almost a decade has passed since Langmuir published 
his most stimulating paper on surface action, which did 
much to renew interest in this held. An enormous 
volume of experimental work has been accomplished 
during this time and the complexities of the subject 
have undoubtedly increased. In spite of this it is as 
full of interest as it was in the time of Faraday, and 
whilst many of the problems unsolved then await solu¬ 
tion now, our knowledge of the processes occurring at 
surfaces still continues to increase. 


Obituary. 


Prof W. J. Lewis, F R.S 
HE sudden and unexpected death of Prof. W. J 
Lewis deprives mineralogy of a well-known per¬ 
sonality. He passed away peacefully in his sleep in the 
afternoon of ApriUi6 at the house of his sister, Mrs. G. T 
Pilcher, at Godaiming, Surrey William James Lewis, 
the second son of the Rev. John Lewis, was born at 
Llanwyddelan in Montgomeryshire on January 16, 
1847, and was educated at Llanrwst Grammar School. 
Entering Jesus College, Oxford, as a scholar in 1865, 
he took first classes in Mathematical Moderations in 
1867, in Mathematical Finals in 1868, and m Natural 
Science in 1869. He gained the Senior Mathematical 
Scholarship in 1871, and was elected a Fellow of Oriel 
College m 1872. Not being married, he held this 
fellowship until his death, and the funeral service was 
conducted in the chapel of Oriel College. 

For a time (1870-71) Lewis was an assistant master 
at Cheltenham College, and in 1875 he became an 
assistant in the Alineralogical Department of the 
British Museum, which at that time was under the 
keepership of Prof Story-Maskelyne in the old building 
at Bloomsbury. On account of his health he retired 
from this position in 1877, and was succeeded by Sir 
Lazarus Fletcher. At that time Lewis was ordered 
abroad and given only a year to live; but in spite of 
that he reached his eightieth year. He took the 
opportunity of joining two solar eclipse expeditions, 
making observations on the polarisation of the corona. 

Lewis had .studied crystallography under Prof. W. 
H. Miller at Cambridge in 1874, and in 1879 during 
Miller's illness he acted as his deputy. He took the 
Cambridge M.A. degree by incorporation in 1880, and 
since then had lived in rooms in Trinity College. In 
1881 he was appointed professor of mineralogy in 
succession to Miller, who had held office since 1832. 
Between them they had thus held the chair for ninety- 
four years ; and it seems to have been Lewis's ambition 
to beat the record created by Adam Sedgwick and 
McKenny Hughes, who had sat tightly in the Cambridge 
chair of geology for ninety-nine years. Fortunately, 
under the new regulations, this state of affairs cannot 
be repeated. The professorship of mineralogy, founded 
in 1808, had previously been held by E. D. Clarke, 
the botanist J. S, Henslow, and the celebrated William 
Whewell, Master of Trinity, and it has been closely 
connected with the development of the sciences of 
mineralogy and crystallography. The Millerian system 
of notation now in general use for the planes of crystals 
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was conceived by Whewell and elaborated by Miller; 
and the crystallographic constants still accepted for 
many mineral-species were first published by Miller 
in his classical treatise on mineralogy. The Cambridge 
collection of minerals contains much material of 
historical value and interest, and it has been consider¬ 
ably added to by Lewis, notably by the acquisition 
of the Came and the Wiltshire collections. 

Lewis encouraged many more students than in the 
old days, and mineralogy soon became a popular 
Tripos subject taken in conjunction with geology. 
He was not a prolific author, the list of his original 
papers being limited to twenty-one titles, many of 
them only short notes The earliest, in 1875, on the 
crystallography of some organic compounds, were 
published in the Journal of the Chemical Society , and 
others on the crystallography of various minerals 
(glaucodote, miargyrite, stephanite, albite, etc) ap¬ 
peared m the Philosophical Magazine (and reprinted 
as the Proceedings of the Crystallological Society ), the 
Proceedings of the Cambridge Philosophical Society > and 
the Mmeralogical Magazine ; some of them being also 
translated into German in the Zcitschrift fur Krystallo- 
graphie und Mineralogie. Lewis delighted in the 
intricacies and difficulties presented by twinned 
crystals, and in devising geometrical methods for 
dealing with the rhombohedral system of crystals. 
In later years the material described had been collected 
by himself dunng his many trips to the Binnenthal 
and other mineral localities in Switzerland. In 19x9, 
at the age of seventy-two years, when alone in the 
Lengenbach quarry, he had the misfortune to slip and 
break his leg. There he lay in the snow all night, and 
in the morning he found a piece of wood to bind as a 
splint, thus enabling him to crawl out and fortunately 
attract attention. 

The most important work written by Lewis was his 
“ Treatise on Crystallography/' published in 1899 in 
the series of Cambridge Manuals. In the preparation 
of this book he spared no pains, and it remains the bfest 
text-book on geometrical crystallography. He ak6 
wrote in 1913 a history of the parish of North Wnucfaall 
in Wiltshire, which included a life of his friend Francjb 
Harrison, the late rector. 

Lewis acted as secretary of the Crystallological 
Society from its foundation in 1876 until its amalgama¬ 
tion with the Mineralogical Society in 1883, and 
librarian of the Mmeralogical Society since 1890 arid 
president in 1909-12. He joined the Chemical Society 
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ao long ago as 1869, the Royal Astronomical Society 
in 1873, and was elected a fellow of the Royal Society 
in 1909. To many Cambridge men he was well known 
as the director of the Cambridge University Scholastic 
Agency, which he founded as a private venture in 
1884, long before the official Appointments Board ; 
and in connexion with this he worked out an insurance 
Scheme. L, J. S. 


We regret to announce the following deaths: 

Sir Henry Christopher Mance, past president of the 
Institution of Electrical Engineers, on April 21, aged 
eighty-six years. 

Admiral Sir John Franklin Parry, K.C.B., fortnerly 
Hydrographer of the Navy, and president in 1919 of 
the International Hydrographic Conference held in 
London, on April 21, aged sixty-two years. 


News and Views. 


In our supplement this week Prof Eddington deals 
with a subject which has become of the greatest 
importance in cosmic physics ; namely, the source 
from which the stars derive the enormous quantities 
of energy which they radiate continuously into space 
The character of this source and the manner in which 
it is tapped are fundamental questions which he 
at the very heart of the problem of stellar evolution, 
for so long as they remain undetermined the problem 
cannot be solved Indeed, the very idea that stars 
evolve at all is derived from the observation that 
they radiate more energy than they receive from 
extraneous sources Internal energy, or its equiva¬ 
lent, must, therefore, be transformed into radiation, 
and the change in the star brought about by the 
transformation is its course of evolution. Historic¬ 
ally, it is true, the problem has been attacked most 
strenuously by observing the actual course of the 
change, regardless of its origin, on the assumption 
that the statistical distribution of stars with respect 
to physical characteristics represents the history of 
a single star This method of attack, however, so 
long as the fundamental problem of the source of 
stellar energy is ignored, can, by its very nature, 
lead to nothing more than a description of a process 
of which the mainspring is unknown , and it now 
appears doubtful whether even that degree of success 
has been attained, for our confidence in the identity 
of a star's course of development and the statistical 
curve has been rudely shaken It is therefore a 
matter for satisfaction that we are at last in a position 
to deal with the problem radically, and Prof Edding¬ 
ton's admirably impartial and penetrating discussion 
clears the ground for action. 

The one definite conclusion that emerges from the 
researches of Prof. Eddington and others is that if 
the history of a star follows the statistical curve, or 
any curve approximating to it, there must be a 
transformation of matter into radiation by annihila¬ 
tion of electrons and protons, unless current theories 
are hopelessly on the wrong track. The existence 
of such a transformation, revolutionary as it would 
have appeared a few years ago, has perhaps been 
accepted somewhat too readily, and Prof. Eddington 
very opportunely directs attention to some of the 
difficulties which it involves. It may, as he says, 
be possible to wriggle out of them, but it would be 
much more satisfactory if they released us of theiT 
own accord. It may be questioned, however, 
whether he has given sufficient weight to the 
objection to a critical stellar temperature 
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of transformation , at any rate, the physicist is 
entitled to invite him to pursue his reply to its 
logical conclusion. Speaking of the less drastic 
change of hydrogen into helium as an example, he 
says ■ " But helium exists, and it is not much use 
for the critic to urge that the stars are not hot 
enough for its formation unless he is prepared to 
show us a hotter place ” The critic might retort that 
protons and electrons also exist, and presumably 
were created, and if a critical temperature suffices 
for their destruction, it might also permit then- 
creation. If that process also takes place in the 
stars, the whole problem takes on a different aspect 
But whether occurring m the stars or elsewhere, the 
creation of matter can scarcely be ignored in a 
cosmology which gives a prime importance to its 
annihilation 

On May 6 Prof Sigmund Freud reaches his 
seventieth birthday, and the occasion is being cele¬ 
brated by the International Psycho-Analytical As¬ 
sociation, branches of which are now established 
throughout Europe, m the United States, and m 
India A sum of money raised by the various con¬ 
stituent societies of the Association will be presented 
to Prof Freud to be used by him in aid of some 
work or individual worker in the field of psycho¬ 
analysis, and a large number of his co-workers and 
associates from various countries will be present in 
Vienna on May 0 to take part in the commemoration. 
Further, there will be special articles in the two 
European journals devoted to the study of psycho¬ 
analysis— Die Zeitschnft and Imago (Vienna)—and 
also in The International Journal of Psycho-Analysts 
(London), written by intimates and co-workers of 
Freud. Almost synchronising with his birthday is 
a new development in London in the shape of the 
first Psycho-Analytic Clinic, to be established this 
month by the Institute of Psycho-Analysis, which 
will become, it is hoped, a worthy memorial to 
Freud's work and inspiration In his own town of 
Vienna (Freud's actual birthplace was Freiburg, but 
since i860 he has been associated with Vienna), of 
which he was made a freeman about two years ago, 
the municipal authority wished to make some public 
recognition of its great citizen, but Freud declined 
the honour Indeed, it is characteristic of Freud that 
he has always refused to come personally into the 
limelight, no matter how far and wide the echoes of 
his work reverberate. 

* • To scientific workers it is unnecessary to stress the 
significance of Freud's work: it will suffice to say 
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that whatever the future may reveal to modify his 
discoveries, through his work the whole outlook of 
psychology has been once ai d for all altered. Further, 
owing to this change, innumerable spheres of thought 
have been influenced and future investigators will 
utilise, knowingly or unknowingly, those discoveries 
in the realm of mind .which are the outcome of 
Freud's genius aided by his life's unremitting labour 
In accord with the continuous development of his 
thought, this year has seen the publication of a volume 
embodying his latest research on the important 
subject of anxiety * in “ Angst, Hemmung, und 
Symptome," the problems of anxiety, inhibitions in 
relation to anxiety, and the creation of anxiety- 
neurosis are shown in fresh aspects Freud himself 
has written that he docs not know whether the 
developments from his work will be much or little, 
but that he has made many beginnings and has 
stimulated rfiuch thought and inquiry The verdict 
of posterity will surely subscribe to his estimate save 
on the score of its modesty 

On May 4 occurs the bicentenary of the birth of 
Major-General William Ray, a distinguished military 
engineer and one of the originators of the trigono¬ 
metrical survey of Great Britain Bom in Lanark¬ 
shire and educated at Lanark Grammar School, at 
twenty years of age Ray entered the army and was 
immediately employed on road-making and map¬ 
making in Scotland This was long before Telford’s 
beneficent labours Rising steadily in the service, 
Ray saw active service in Germany during 1759-^3, 
and in 1765 became surveyor-general of the coasts 
and engineer for making military surveys of Great 
Britain. By 1783 he had become colonel of the 
Royal Engineers, and m the following year he 
measured the famous base on Hounslow Heath, 
27,404 feet long. This work attracted much attention 
at the time, and the Royal Society awarded Ray the 
Copley Medal From this base line the tnangulation 
was earned down to the south coast, a verification 
base line of 28,535 feet being measured on Romsey 
Marsh, and on September 23, 1787, Ray met the 
French Commission which had carried the survey 
of France northward from Paris With this work 
Cassini, Mechain and Legendre had been connected, 
the object being the determination of the relative 
positions of Greenwich and Paris observatories. 
Shortly after this Ray went to Lisbon for his health 
He returned m April 1790, but died suddenly at his 
house m Argyll Street, London, on July 1, 1790, 
while engaged in correcting proofs of a paper for 
the Royal Society. Many of his maps are in the 
British Museum 

The institution of experiments m the care of 
animals, which will be followed with much interest, 
are recorded m the " Reports of the Council and 
Auditors of the Zoological Society of London for 
r 9 2 5/’ presented at the annual meeting of the 
Society on Thursday, Apnl 29, Observations on a 
limited scale have indicated that animals, especially 
natives of tropical climes, thrive better in the presence 
of radiant light and heat and in an atmosphere of I 
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with warmed shelves. 
Accordingly, the cave-shelters in the new rock-work 
enclosure behind the Mappm Terraces, which accom¬ 
modate a troop of 80 Hamadryas baboons, have been 
fitted with wooden shelves warmed from below by 
electric radiators and lighted from above by quartz 
incandescent lamps, which are permeable to ultra¬ 
violet rays Some of the outside rocky ledges have 
also been wanned electrically and lighted by quartz 
lamps which can be turned on to diffuse ' artificial 
sun-light' when the weather is dull. Similar httmgs, 
which, for upwards of a year, have been tested with 
delicate monkeys, such as a young orang-utan and 
marmosets, in the full-size model of part of a proposed 
new Ape and Monkey House, have given most 
promising results. In furtherance of the same policy, 
an attempt has been made to utilise the full value of 
natural light by replacing the ordinary glass of the 
whole roof of the Hon house by ' vitaglass,' which is 
permeable to the ultra-violet rays of the sun The 
success of these experiments would cause a revolution 
in the lighting and heating of the shelters and cages 
in zoological gardens, and a much-needed amelioration 
in the living conditions of many tropical animals, 
which in most gardens and under the best conditions 
are subject to a heavy disease and death rate. 

Dr. H J Rose delivered a lecture on “ Prehistoric 
Greece and Mother-right ” to the Folk-Lore Society 
on April 21. The lecture was an elaboration and 
extension in the light of further research of an article 
contributed by Dr Rose to Folk-Lore in 1911, and 
a confirmation of his earlier conclusion that no 
evidence of mother-right existed in early Greece 
Such possible sources of evidence as the well-known 
inscription at Kos, the Code of Gortyn, the two plays 
the “ Suppliants " and the " Eumenides " of ,Eschy- 
lus, and the genealogies from the old historians and 
from Pausamas which have been interpreted by 
many authorities as indicating a matrilinear system, 
were discussed in detail The entries of the Kos 
inscription, which state specifically that the right 
to participate in the sacred rites was derived from 
the mother, are regarded by Dr. Rose as exceptional 
cases, probably due to the peculiar position occupied 
by heiresses under Greek law, and the stones of the 
Danaids and of Orestes and Clytemnestra as told by 
-Eschylus were rejected as warranting an assumption 
of mother-right after a close consideration of the plays 
themselves. The genealogies were compared with 
the earlier traditions on which they were based, and 
were shown to be frequently at variance with them 
and not therefore wholly trustworthy as evidence. 
The paper is to be published in an early issue of 
Folk-Lore 

A lost city of the Mayas in Yucatan is described 
in a further account of Dr. Gann's journey of ex¬ 
ploration in Central America, which appeared in the 
Morning Post of April 19 and two succeeding days. 

A reference to a migration of the people of Chfchen 
Itza eastward to ” the settlement of the priest of 
Coba,” in a recently translated portion of the Book 
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of Chilatn Balaam, appeared to confirm information 
given to Stevens in 1842 and suggested a search in the 
neighbourhood of Chemax, an Indian settlement in 
the Chichen Itza region. The result was the discovery 
of a city of considerable size and at present unique 
in presenting three distinct types of Masa civilisation. 
The oldest style of Maya architecture is here repre¬ 
sented by an enormous temple, stelae, and ranges of 
arched rooms. It is followed by the Tuluum type, 
represented by flat-roof, stucco-covered build mgs, 
Last comes the Labaantum type—a great stairway 
similar to that discovered by Dr Gann and Mr 
Mitchell-Hodges during their expedition last year. 
In no other town have these three styles previously 
been found together The city probably was founded 
about A u 92O Although it was occupied throughout 
the Toltec domination, it nowhere shows the influence 
of that people A remarkable structure discovered 
on the road to Coba was a raised causeway, 3 2 ft 
wide, and said by Dr Gann’s native guide to be fifty 
miles long. It was built of limestone rubble, and had 
been cemented on the surface Dr Gann is of the 
opinion that it must have been a sacred way for 
ceremonial use from Chichen Itza to Coba Kothmg 
like it is known elsewhere in Mava culture 

At the meeting of the Circle of Scientific, Technical 
and Trade Journalists on April 19, Mr J G. Pearce 
opened a discussion on " A Clearing House for In¬ 
formation its Value to Science and Industry, and 
it» relation to the Press ” Mr Pearce gave an account 
of the work of the Association of Special Libraries and 
Information Bureaux, with which he is prominently 
associated. He remarked on two mam character¬ 
istics of these times the vast increase in the amount 
of " fact-information " available, as a consequence of 
scientific and industrial research, and the greater 
appetite for such information on the part of the 
general public The press fulfils a most useful 
function in making such information known, but 
much of it is stored away and unknown to those in 
need of it. On the Continent efforts have been made 
to initiate vast schemes of filing and tabulating all 
available information. But such methods, though 
admirable as repositories lor the luture historian, 
are too complicated for everyday use. He therefore 
advocated the establishment of information bureaux 
and the setting up of a " clearing house " which would 
prepare a directory of sources of information in 
Great Britain. In the course of the discussion a 
letter from Mr. Bradford, the Director of the 
Science Library, South Kensington, was read He 
referred to the unique resources of this Library 
and the tabulation of foreign bibliographies which 
is being undertaken, and suggested that a simple 
extension of its organisation would suffice to convert 
the Science Library into a general bureau of informa¬ 
tion, There was an interesting discussion, and 
general agreement was expressed with the principle 
6f linking up existing libraries and rendering their 
contents better known. To the technical journalist, 
any steps likely to make such information more 
readily accessible will be of special value. 

* NO. 2948, VOL. II7] 


631 

Any misgivings as to the nature and effect of the 
restoration work on the Sphinx carried out by Mr. 
Baraize under the Egyptian Department of Antiquities 
during the past winter should be allayed by the detailed 
account given by the Cairo correspondent of the Times 
in the issue of Apnl 23 There is no doubt that the 
work was urgently necessary. It would appear that 
the head was in an exceedingly bad condition Huge 
cracks and cavities had appeared in the head-dress, 
part of which, together with the back of the neck, 
had been completely eroded In fact, there was danger 
that the head might topple forward There was also 
a deep gash on the left side of the head All these 
cracks have been filled m, masonry has been built 
on to the back of the neck to preserve the centre of 
gravity, and two pieces of the head-dress found on the 
ground have been replaced A hole m the head, 
which might have been made anciently by treasure 
hunters, and is large enough to take a man standing 
erect, has now been fitted with an iron cover. The 
clearing away of the sand, which had silted up to the 
shoulders, has revealed the serious extent of the 
erosion caused by wind-blown sand, after the limestone 
casing repaired by Tothmes IV and the Ptolemies 
had been removed for building purposes In contrast, 
the stonework now uncovered has all the appearance 
of being new An interesting result which has 
emerged owing to the work of restoration, is the 
confirmation of the story that the monument was 
repaired by Tothmes IV The striking lack of pro¬ 
portion between the head, the body and the paws 
has also been revealed 

Prof R Wht doing ion m his Friday even mg 
discourse at the Royal Institution on M The Luminous 
Discharge through Rare Gases," delivered on April 23, 
stated that it has been known for a long tune that 
when a gas m a glass tube is reduced in pressure, a 
stage arrives when an electric current can be passed 
with comparative ease along the length of the tube. 
One of tlie most striking effects of the current is the 
luminosity it produces in the gas The tube becomes 
a source of light, just as the filament of an electric 
lamp dogs when the current passes through it. There 
is this fundamental difference, however, between the 
two cases In the electric lamp filament the current 
is regarded as being carried wholly by electrons which, 
m threading their way through the closely packed 
and practically immobile atoms of the metal filament, 
produce the heat which raise it to incandescence. In 
the case of the gas in the discharge tube, the atoms 
are free to move as well as the electrons, which involves 
(a) that the atoms, when bombarded by the current- 
carrying electrons, frequently lose electrons themselves, 
becoming ions, and therefore assist m carrying the 
current by moving in a direction opposite to that of 
the electrons , (b) the gas in the tube emits light 
of a defimte set of colours characteristic of the gas. 
In the case of the rare gases (argon and neon have 
been examined so far) new effects have been observed 
and interpreted If a tube containing neon is viewed 
iq a rotating mirror, it will be observed to be crossed 
by two sets of dark bands. The very broad sets are 


NATURE 


632 


{May 1, 


due to the alternating nature of the electric supply, 
but the very narrow bands are due to the mechanism 
of conduction of the current by ions and electrons. 

As part of his course of lectures on " Organs of 
Multiple Function ** delivered at the Royal Institution, 
Prof. J. Barcroft on Apnl 21 dealt with the spleen. 
Of all the bulky organs of the body the function of 
this aloue has not been fully elucidated The ancients 
are alleged to have improved the athletic potentiality 
of their runners by cutting this organ completely out, 
their argument being that the spleen was the seat of 
that unpleasant sensation, the stitch ; but this does 
not appear to be justified by the records Later it 
became associated with testiness of character. It is 
nowadays sometimes excised without fatal or even 
very distressing effects. Thomas Gray expressed his 
view of the spleen as being for the purpose of regulating 
the quantity and quality of the blood Within this 
phrase can be grouped a multitude of functions We 
may address ourselves to two one affecting the 
quality and the other the quantity. The spleen is a 
muscular bag which when it distends becomes 
engorged with blood , yet tins blood is not ordinary 
blood For the spleen is also a sieve, at least 
functionally, and it appears to sift out and fill itself 
with red corpuscles of a certain kind. The variety 
selected is that which is reputed to be the oldest, and 
is most easily broken down by exposure to reagents, 
such as dilute salt solution These corpuscles appear 
in many cases to die in the spleen, so that the spleen 
has become the reputed cemetery of red corpuscles 
As regards quantity, m many animals the extent to 
which the spleen can absorb blood is such that a 
considerable proportion of all the blood in the body 
can be held by the spleen. When the body needs 
blood the spleen empties itself into the general 
circulation This is the case when exercise is taken, 
when the animal is slowly poisoned with'coal-gas or 
if the animal loses blood by haemorrhage On the 
other hand, if unnecessary quantities of blood are in 
circulation, the spleen dilates and blood is withdrawn 
Such would appear to happen when undue strain is 
put on the heart. 

Education and research in forestry continue to 
make good progress at Oxford The Imperial 
Forestry Institute started work in October 1924 , 
and its first annual report has just been issued by 
the Director, Prof. R. S, Troup. Advanced courses 
of instruction m the ordinary forestry subjects were 
given by the Director and eleven lecturers, of whom 
two, a silviculturist and an entomologist, are attached 
to the Institute by the Forestry Commission. The 
students, 22 in all, included 11 post-graduate proba¬ 
tioners for the British and Colonial Forest Services, 

8 forest officers on leave from the Colonies and 
India, and 3 students doing special work on the 
structure and properties of wood. A special feature 
in the training was the practical instruction given on 
the Continent for the purpose of studying the latest 
developments m silvicultural systems, forest manage¬ 
ment and exploitation. Some of the Colonial students j 
studied systematic botany at Kew. The staff of the I 
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Institute was fully occupied during the year in giving 
courses of instruction, in procuring equipment and 
material for study and in other preliminary duties* 
and had no opportunity for research work; but this 
will be prosecuted when the Institute is in full working 
order. At the School of Forestry, Oxford, 32 students 
attended during the academic year 1924-25 the usual 
courses of instruction for the Degree and Diploma 
in Forestry 

In his inaugural address on April 20, Prof. Lelean, 
the newly appointed professor of public health in the 
University of Edinburgh, said that it is a hard 
doctrine for individuals that the grown-ups of every 
generation have already had their day. But it is a 
worse doctrine for the race that 95 per cent of the 
available funds should be spent in tinkering with the 
present C3-ridden generation while only 5 per cent, 
is expended upon the evolution of a new generation 
so fit that it can defy disease. Expectant mothers 
and growing children should be placed under condi¬ 
tions so physiologically favourable that the next 
generation will be overwhelmingly Ai He urged 
the elimination of non-essentials in education, and 
stated that some at least of the younger children are 
being pressed beyond their mental powers, and that 
a large proportion of the older children, especially in 
the better-class day schools, are being seriously over¬ 
worked—the result of too high examination standards 
and overloaded curricula He advocated a lowering 
of the present examination standards and education 
curricula, a reduction in the amount of home work, 
and a seat for some physiological expert—preferably 
the school medical officer—on every education 
committee in Great Britain 

The first conversazione this year of the Royal 
Society will be held on Wednesday, May 12, at 8.30 

o'clock 

Sir Napikr Shaw, honorary member of the Inter¬ 
national Meteorological Committee, has been elected 
an honorary member of the Norwegian Academy of 
Sciences, Oslo, in the Class for Mathematics and 
Natural Science 

The tenth lecture of the series, " Physics in In¬ 
dustry/' being given under the auspices of the Institute 
of Physics, will be delivered by Mr. H. E. Wimpens, 
Director of Scientific Research, Air Ministry, who 
will take as his subject, " The Relationship of Physics 
to Aeronautical Research/' The lecture, which will 
be open to the public, will be given in the Physics 
Theatre, Royal College of Science, Imperial Institute 
Road, South Kensington, S W 7, on Tuesday, May XI* 
at 5.30 p.m. 

In our issue of December 26, 1925, p. 935, Prpf, 
R. A. Sampson, President of the International Time 
Commission, announced that a new series of wireless 
time signals issued by the International Time Bureau 
at Paris would be in operation from the stations 
Eiffel Tower (FL) and Lafayette, Bordeaux {LV), 
from January 1 until April 30. It has now been 
decided to continue them as at present for a further 
period. Notice will be given when a change is made. 



NATURE 


633 


May 1,1926] 

The Society for Experimental Biology held its 
spring meeting at the Marine Biological Laboratory, 
Plymouth, on April 17 and 18. The programme 
included a symposium on the regulation of the 
environment and its effect on plants and animals, by 
Messrs. J. T. Saunders, W. H, Pearsall, and B. W. 
Keen, dealing respectively with marine and fresh¬ 
water plankton and soil organisms and conditions. 
Dr, F, S. Russell contributed a paper on the factors 
affecting the vertical distribution of plankton, and 
Dr, E. M. Delf and Mr. A. D. Cotton discussed certain 
aspects of the ecology of marine alg®. There were 
numerous exhibits, as welt as further papers on ciliary 
control, muscle contractility, and the oestrus cycle. 
About eighty attended the meeting, which included 
excursions to Cawsand and concluded with a dinner. 

By an Order of the Committee of Privy Council, 
Lieut -General Sir William B. Leishman, director- 
general, Army Medical Services, has been appointed 
a member of the Medical Research Council The 
vacancy thus filled was consequent upon the recent 
approval of amendments to the Royal Charter of the 
Medical Research Council, which provide inter aha 
for an increase m the number of members from ten 
to eleven Tinder the amended charter, two of the 
eight scientific members will retire in each year, and 
one of the three other members in each second year, 
the scientific members being not eligible for re¬ 
appointment before the end of one year after 
retirement. 

The Minister of Health will open the new labora¬ 
tories of the Pharmaceutical Society of Great Britain 
on Wednesday, May 5. These laboratories were 
established by the Society for the testing of those 
therapeutic substances which will be scheduled under 
the Therapeutic Substances Act 1925* They com¬ 


prise among other substances such important medi¬ 
cinal agents as digitalis, strophanthas, ergot and 
pituitary extract, the purity and potency of which 
cannot adequately be determined by chemical means. 
The laboratories are being carried on under the 
direction of the council of the Society with ^the 
assistance of an advisory committee, including among 
others Sir Humphry Rolleston, Sir Nestor Tirard, 
Dr. H. H Dale, and Prof W. E. Dixon of Cambridge. 
Dr, J. H Burn has been appointed director of the 
new laboratories, and it is intended that pharmaco¬ 
logical research should be carried on m addition to 
the routine testing of therapeutic substances. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned:—An 
assistant lecturer in mechanical engineering at the 
Brighton Technical College—The Secretary, Educa¬ 
tion Offices, Old Sterne, Brighton (May 26). A pro¬ 
fessor of physiology at the Royal College of Surgeons 
in Ireland—The Registrar of the College, Dublin 
(May 28), Part-time lecturers in public health, and 
forensic medicine and toxicology, m the University of 
Bristol—The Registrar (May 30). A principal of the 
County Technical School, Stafford (candidates to be 
engineers) — The Director of Education, County 
Education Offices, Stafford (May 31). A head of the 
engineering department of the County Technical 
College, Wednesbury, and county lecturer in engin¬ 
eering for South Staffordshire—The Director of Edu¬ 
cation, County Education Offices, Stafford (May 31) 
A chemist at the Aeronautical Inspection Department 
Test House, Kidbrooke, S E —The Secretary, Air 
Ministry, Adastral House, Kmgsway, W C 2 A 
temporary metallurgist under the Directorate of 
Metallurgical Research, Research Department, Wool¬ 
wich—The Chief Superintendent, Research pepart- 
ment, Woolwich, S E 18 


Our Astronomical Column. 


Fireball on April 9.—Mr W. F Denning writes 
that a brilliant fireball was observed passing over the 
east of England on April 9 at 11.30 p.m G.M T. It 
was seen from various places in the eastern counties 
and so far north as Westgate, Durham, but the late 
hour at which the object appeared must have greatly 
limited the number of its observers. The meteor was 
of remarkable brilliancy, for it vividly illuminated the 
country-side, and its sudden apparition on a moonless 
night was of somewhat startling character. It moved 
slowly and the nucleus threw off a number of red 
sparks; but the duration of flight did not exceed five 
seconds according to the careful estimate of a spectator 
near Harwich. 

The radiant point appears to have been m Virgo, 
at 208° - ii°, and the height of the object declined 
from 71 to 42 miles during a path of about 71 miles 
with a velocity of 15 miles per second. The meteor 
passed from over the south part of Essex to north of 
Norfolk, its motion being directed from S by E. 
The radiant in Virgo is that of a well-known April 
shower which has been frequently recognised in past 
years, and particularly on about April 8. 

HoLativity Shift of Solar Spectrum Limbs.— 
In ttye Proceedings of the National Academy of Sciences, 
vdL ia f Ho. a* Dr. C. E, St. John, of the Mount Wilson 
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Observatory, makes a further contribution to tho 
problem of the relativity shift of the solar spectrum 
lines. In a study of 331 iron lines, he finds a general 
displacement to the red, as required by the theory 
of relativity, but the amount of the displacement 
agrees with the theoretical value only for the lines of 
moderate intensity Strong lines are displaced about 
50 per cent, too much, and weak lines about 30 per 
cent, too little The explanation offered is based on 
the assumption that the deviations from theory are 
connected, not directly with intensities but with 
the levels in the sun's atmosphere at which the lines 
originate, these levels being indicated by the inten¬ 
sities. The observations can then be accounted for 
in terms of three disturbing influences; (1) The 

relativity displacement, affecting all lines in all parts 
of the sun ; (2) radial movements of the atmospheric 
gases, downwards at very high and upwards at very 
low levels; these produce a maximum effect at the 
centre of the disc and no effect at all at the 
limb ; (3) differential scattering, tending to widen 
the lines at the red edges, and producing a much 
greater effect at the hmb than at thp centre of the 
disc because of the greater depth *of atmosphere 
traversed. The last-named influence is held to ac¬ 
count for the so-called ' limb-effect/ which has long 
been known. 
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Research Items. 


Prehistoric Discoveries at Prestatyn. —Some 
interesting evidence bearing upon the possibility of 
the survival of a palaeolithic people in wales into the 
Neolithic and Bronze and even into the Iron Ages 
has been obtained from excavations earned out 
during the last two and a half years in the neighbour¬ 
hood of Prestatyn. Accord mg to a recent lecture by 
Mr F. Gilbert Smith, delivered under the auspices of 
the Dyserth and District Field Club, the ' Bym 
Newydd ' people began to settle in that area after 
the last phase of the Ice Age. The original site of 
occupation is directly on the boulder clay, now from 
one and a half to five feet below the present surface 
level. The implement-bearing zone begins at a depth 
of about one foot Of three mounds or islands in a 
basin of boulder clay, one, the smallest, which had been 
used as a workshop, had been sealed, after its abandon¬ 
ment, by a deposit of two feet of tufa, and had thus 
remained untouched by the influence of later cultures 
The implements found here included a large number 
of typical Tardenoisian form with battered backs 
and cores. They are of chert of exceptional quality, 
and are worked with great skill Conclusive evidence 
for the contact between this culture of epipalaco- 
lithic type and that of a later phase is furnished by 
the discovery of a flint spear-head and a polished 
stone celt in a ' fire-place ’ on one of the larger islands 
m association with artefacts, in the main of the type 
found in the workshop. 

Magic in Madeira —Mr James Homell has re¬ 
cently made a study of superstitions connected with 
the evil eve in Madeira, and has published in the 
Journal of the Royal Anthropological Institute , Vol. 55, 
Ft. 2, an account of those in which the horns of 
various animals or substitutes therefor are used to 
avert evil. There is little overt evidence of this use, 
and mdeed it was denied except in the case of 
protecting pigs against " bad air U Further inquiry 
showed, however, that the horns were used in several 
different ways. In hshmg-boats they are employed 
as amulets agamst envy or the evil eye, but great 
secrecy about them is preserved, and they are kept 
in lockers under the decking They are only mounted 
on the prow as a general observance when returning 
home on the popular festival of May 1—a pagan, not 
a religious festival Horns are also used, but rarely, 
to protect crops 'Though horns are not placed out¬ 
side a house or over the door, the owner's possessions 
are protected by keepmg a pair inside The horns of 
a black goat or sheep are held to be the most effi¬ 
cacious. The familiar sign of the horns made with 
the hand is used and the amulet itself and its name 
are employed as a deadly insult to a married man, 
imputing infidelity on the part of his wife It is 
probable that the use of an amulet in the form of 
horns is to be traced to a devil cult, the special 
efficacy of the goats' horns being significant m view 
of the belief that the devil when presiding over the 
witches' assemblies normally took the form of a 
homed goat Further, it is to be noted that the 
amulet should be black 

Fcetal Ossification. —The economic conditions 
which existed in Switzerland during the later years 
of the War gave Messrs Kupfer and Schinz oppor¬ 
tunities of collecting in slaughterhouses a senes of 
specimens which illustrate every stage in the develop¬ 
ment and growth of foetal calves ( ,r BeitriLge zur 
Kenntnis der Skelettbildung bei domestizierten 
Saugetieren auf Grund rdntgenologischer Unter- 
suchungen." Von M, Kupfer und H. R. Schmz. 
Den kschriften der Schweizenschen Naturforschenden 
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Gesellschaft. Band 69.) Every stage has been 
X-rayed, and complete records made of the sequence 
m which the centres of ossification make their appear¬ 
ance in the bones of the limbs. The results of this 
investigation are graphically summed up in 68 text 
figures, while 26 photographic plates set out very 
clearly some of tne data on which conclusions are 
based These conclusions are that in Bpite of the 
dissimilar purposes served by the limbs of the ox and 
of man, yet the number of centres of ossification 
which appear m the limbs of each is the same, and the 
order in which these centres appear is also the same. 
In the limbs of the calf all centres have appeared by 
the time of birth, whereas in man their appearance is 
extended until the age of puberty is reached. The 
authors also discuss the laws of ossification as revealed 
by their studies; their conclusions are in agree¬ 
ment with those which have been formulated by 
anatomists for the centres of the human body. 
Besides observing centres of ossification, the authors 
of this monograph have reinvestigated the cartila¬ 
ginous skeleton which is laid down m the limbs of the 
fatal calf The shaft of the fibula, after being laid 
down in cartilage, disappears, all save its extremities, 
which become ossified and persist The digits 
corresponding to man's great toe and thumb have no 
embryological representation at any stage, but those 
which correspond to man's second and fifth digits are 
formed in cartilage and afterwards undergo atrophy. 
Thus it will be seen that this monograph contains 
much new and exact information and should be 
accessible to all who are investigating skeletal prob¬ 
lems. Fortunately for the progress of knowledge, 
the authors were able to publish their results through 
subventions placed at their disposal by societies m 
Zurich 

Expectation of Life.— It is well known that the 
expectation of life at birth, tx. the average duration 
of life,' has considerably increased during the last 
thirty years ; for males in London from 41*2 years 
to 53-8 years. This has been brought about chiefly 
by a falling death-rate in infancy and the early years 
of life. It is not so well appreciated that the ex¬ 
pectation of life of the elderly has not correspondingly 
increased during this period. This fact is discussed 
by Prof. Raymond Pearl [Natural History, vol 26, 
1926, p 26), who finds that the evidence available 
does not indicate that any increase is occurring now, 
or has occurred, in the recorded expectation of life 
of persons who live to the age of 75 years or more. 
Still less is there any evidence that the biological 
upper limit of the human life span has been raised. 

Marine Biological Research. —The recent issue 
of the Journal of the Marine Biological Association 
illustrates the general interest at the present day in the 
basal conditions of the environment in relation to the 
living organism, conditions which are at the root of 
economic research. The marine laboratories are 
naturally concerned with water-living organisms, and 
there are records of work by Atkins on the silica 
content of water, by Orr and Harvey on the nitrate 
and nitrate contents respectively, and by Poole and 
Atkins on the penetration of light into sea water. For 
the latter a new apparatus, consisting of photometers 
and photo-electric cells, is described. The other 
authors also bring forward improvements in technique, 
but much further research on this side is necessary* 
especially for the quick estimation of combined 
nitrogen. The greater concentration of the latter m 
deeper water is what is to be expected, as the phyto¬ 
plankton necessarily uses up the combined nitrogen, 
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the organic proteins thus formed being afterwards 
broken down to simple compounds giving determinate 
cycles analogous to phosphates, etc. Of other matter, 
Russell's pelagic young of fishes is the second half of a 
research dealing with the vertical distribution of the 
macroplankton off Plymouth ; it has a tentative list 
of distribution types, but we prefer to regard this 
work as preliminary to a deeper and more continued 
investigation. Miss Lebour completes the Jife histories 
of the Euphausidte of the English Channel, the elucida¬ 
tion of which was of importance, as they are fed on 
largely by herring, hake, and other fishes. Dr. 
Amcmiya records salinity experiments on the develop¬ 
ment stages of oysters Lastly, the work of Fox on 
lunar periodicity in reproduction is confirmed by 
Orton m oysters, the normal forms in 1925 showing 
" three maximal percentages in spawn in the weeks 
after the July, August and September full moons " 

Frequency Curves in Herring Investigat ions — 
In his report of “ Norwegian Fishery and Marine 
Investigations," Vol m, No 4, Dr. Emar Lea has 
iven an important reply to Miss Catherine W. M. 
herrifl's report on her mathematical analysis of 
random samples of herrings (" Fisheries, Scotland," 
Sci Invest, 1922). Miss Shernff was able to show 
that some of the empirical curves of frequency for 
the length of fish and for the number of rings counted 
on the scales, could be very well represented by one 
or other of the theoretical curves 01 variation, while 
others which were bimodal could be represented by 
the addition of two such curves Prof d’Arcy W 
Thompson wrote an introductory note to Miss 
ShernfFs report, and it is the import of this note, 
rather than the results obtained by Miss Shemtf, 
which has attracted Emar Lea's attention Lea 
infers that Prof d’Arcy Thompson considers the 
conformity between the empirical curves of frequency 
and the theoretical curves of variation to be a 
criterion in deciding whether a sample of herrings 
contains a single year group or several Mathe¬ 
maticians will follow with interest the argument by 
which Lea comes to the conclusion that empirical 
curves of frequency, of which the similarity to 
theoretical curves of probability or variation cannot 
be doubted, may arise from and represent processes 
which have nothing to do with variation and varia¬ 
bility m the sense given to these terms by Prof 
d'Arcy Thompson The curve of frequency for the 
length of the herrings in a random sample may easily 
show sufficient degree of similarity to a theoretical 
curve of variation even though the individuals in the 
sample belong to several age groups, and the curve 
of frequency for the number of rings on the scales 
may also have a form which is so like a theoretical 
curve of variation that it might be mistaken for one, 
without this fact arguing against the assumption that 
the rings are annual rings; and that consequently 
the curve of frequency represents the distribution of 
age in the shoal from which the sample comes 

Influence of Temperature on the Locust.— 
In the Bulletin of Entomological Research for March 
1926, Prof. V. P. Pospelov describes some experiments 
showing that temperature during breeding exercises 
neat influence on the development of the locust 
Jtocusta migratoria L.) There is a certain limit of 
favourable temperature below which development of 
the genital products in the imagines ceases and the 
insects easily succumb to bacteria] diseases. Young 
insects kept at a temperature of 33^-38* C. and with 
humidity near the saturation point developed rapidly, 
became adults, and commenced oviposition. In a 
sraOd ^experiment, insects during their first two 
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instars were kept under these same conditions. When 
in the third mstar, they were transferred to a tempera¬ 
ture of 30° C. by day and 20° C. by night with humidity 
at about 70 per cent., they became sluggish, ate very 
little, and those which ultimately became adult failed 
to mature sexually and died without laying eggs 
Observations were also carried out with reference to 
the occurrence of Coccobacillus acridiorum in the 
blood, and the results obtained confirmed the opinion 
of Mereshkovsky that this organism is a normal sym¬ 
biont of locusts, but becomes a parasite under un¬ 
favourable conditions of temperature and humidity. 

Plant Colonisation of ihk Sea-shore —Prof. 
F W. Oliver has an interesting account of the spread 
of Sparttna Townsendn m the Seine estuary, between 
Havre and Tancarville, in the Gardener's Chronicle 
for March 20 Unlike the process of colonisation in 
Poole Harbour, where Spartina follows upon Zostera, 
on the Seine Spartina is settling upon virgin ground. 
As Spartina appears to have been unknown in the 
Havre district ten years ago, the advance made by the 
plant since is a very striking example of its powers of 
rapid colonisation A further striking point is that in 
various local patches Prof Oliver seems to find clear 
evidence that Spartina, the coloniser, has in its turn 
been ousted and replaced by Glyceria ntanhma. The 
species is unusually luxuriant in its growth and is 
apparently particularly favoured by some of the local 
habitat conditions In Modern Sctence for April 
1926 Prof Mangham of Southampton discusses 
another sea-shorc coloniser, Sueda fruhcosa, an almost 
evergreen, tough, woody shrub, which he suggests 
might be tried out as a practical method of delaying 
or arresting the inward movement of mobile shingle 
banks in various seacoast areas 

Natural Wound Healing in Trees —Mr 1 
Swarbrick has a paper on this subject in the Journal 
of Pomology and Horticultural Science (vol 5, No 
2, March 1926). The outstanding result is that in all 
the species of trees examined (in a Yorkshire area), 
study of the natural processes involved m healing 
showed that, if the wounds were made during the 
months May to August inclusive, they were soon 
blocked against the entry of disease organisms ; on 
the other hand, wounds made in September and 
October may block partially, and wounds made during 
November to April, scarcely at all, as the result Of 
natural changes at the cut surface Anatomical and 
micro-chemical details are supplied as to the nature 
of this process of blocking, which is mainly due to a 
gradual plugging of vessels and tracheids by * wound 
gum ' secreted from the starch containmg ceils in the 
neighbourhood of the cut Such blocking is much 
more rapid than any subsequent healing by the in¬ 
ward growth of callus tissue from the periphery of the 
cut stump. These data would seem to be of interest 
in connexion with the practical operations of pruning, 
etc., by which cut surface of woody branches are 
exposed to the entry of disease organisms at various 
seasons. 

Mycorhiza —Dr. M. C. Rayner has commenced in 
the New Phytologtst (vol. 25, No. i, 1926) a mono¬ 
graphic account of this subject which will be of very 
great value to botanical workers. The literature of 
the subject, whilst very extensive, is so very scattered, 
the problem of association of fungus and flowering 
plant being capable of attack from so many points of 
view, that as a result the subject, certainly lacks 
adequate presentation in modern text-books, and 
there* is no doubt that an impetus to the study of a 
widespread phenomenon should be the result of this 
publication. Dr. Rayner'B first instalment of this 
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study, with its account of Kamienski’s pioneer work 
upon Monotropa, its full analysis of the classic 
researches of Frank, with its quotation from the 
original papers and reproductions of some of the 
figures published by these earlier authors, certainly 
provides most botanists with a sounder basis upon 
which to commence its examination than could be 
readily provided otherwise save by long searching 
through the literature It was also a happy idea to 
quote again de Bary's original definition of symbiosis, 
in view of the long controversy as to the relative 
value to flowering plant and fungus of their close rela¬ 
tionship De Bary, as Dr, Rayner points out, clearly 
intended symbiosis to include all cases of mutuad 
relationship in life of two organisms, including 
parasitism. 

Records of Plants. —The Kew Bulletin No 2 
for 1926 contains some very good photographs of 
the remarkable tree Chstoyucca arborescens Trelease, 
which grows in ' forests * m the Mohave desert, Los 
Angeles, California, it is separated from the genus 
Yucca mainly on account of the very thick perianth 
segments and the absence of a style C E. Hubbard 

f ives the full taxonomy of a useful fodder grass, 
'aspalum Larranagai Arech, “ Vasey grass," a 
native of South America , it has now been introduced 
into North America and South Africa. L A M, 
Riley supplies notes on the flora of Rapa Island, 
visited by the St George during the Pacific Expedition, 
1924-5. Rapa is 250 miles to the S.E of the Australs, 
and of the seventeen species collected there, four are 
apparently new to science Under the heading 
" Spofia Mentawiensia," Mr C. Boden Kloss states 
that it is proposed to give an account of the results, 
mainly zoological and to be published m various 
journals, which were obtained by a collecting expedi¬ 
tion in 1924 in the Mentawi group of islands to the 
west of Sumatra. A beginning is made by an account 
of the flora by Mr. H. W. Ridley. Mr W B Turnll 
has some notes on the flora of the nearer East in the 
same number of the journal 

Magnetic Observations —The March issue of the 
Journal of the Washington Academy of Sciences, 16, 
p, 109, 1926, contains an interesting lecture on " The 
Magnetic and Electric Survey of the Earth, its Physical 
and Cosmical Beanngs and Development," by J. A. 
Fleming, of the Department of Terrestrial Magnetism, 
Washington. The lecture sketches very briefly the 
historical development of terrestrial magnetic and 
electric observation up to its present extensive and 
detailed though atill incomplete stage. There are now 
about fifty active magnetic observatories, of which 
less than 20 per cent, carry on electric work , 40 per 
cent, are in Europe, and less than 20 per cent, in the 
southern hemisphere. The polar regions are naturally 
very scantily supplied, a most regrettable fact m view 
of the interest and importance of the auroral and 
magnetic phenomena which there attain special 
intensity. As regards the general magnetic field, even 
in well-surveyed regions magnetic observations must 
be continually repeated at regular intervals in order 
to keep the magnetic charts up-to-date, on account 
of the rapid and incalculable secular variations in the 
earth’s field : these changes are complicated even over 
the deep sea. 

Colorimetry —A considerable portion of part 2 
of volume 27 of the Transactions of the Optical Society 
is devoted to the methods of specifying and matching 
colours, and Mr. J. Guild, of the National Physical 
Laboratory, adds considerably to our knowledge of 
the theory and technique of the subject by his three 
papers. The standard method of specifying a colour 
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is by the amount of each of three chosen - primary 
colours 1 which, when mixed together, match the given 
colour. Mr, Guild points out that so long as the three 
primary colours produce white when properly mixed, 
no special significance attaches to the particular 
colours chosen, but for convenience he uses a red of 
wave-length 63 x 10“* cm. obtained by a Wratten 
No 71 filter, for the green a wave-length about 54 x 10 
cm. obtained by a Wratten No. 62, and for the blue a 
wave-length 45 x io“* cm by a Wratten No. 49 B 
filter. For colours of high spectral saturation which 
are not conveniently dealt with by the trichromatic 
instruments, Mr, Guild has devisea a monochromatic 
plus white colorimeter which retains the advantage 
of using spectral colours. 


Colour‘Kinematograph Films* —The method of 
producing colour kinematograph films by the ‘ Techni¬ 
color ’ process was described by Mr. Leslie Eveleigh 
at the Royal Photographic Society on March 30 (British 
Journal of Photography , April 9, p. 215) It is a two- 
colour process, using standard film, and the pictures 
are projected by the usual standard apparatus. The 
colour records are taken alternately by means of a 
camera that has a prism light-divider behind the lens 
with an orange-red filter for one and blue-green filter 
for the other, the two images being foot to foot, that 
is, the images of one colour being erect, while those of 
the other colour are upside down A specially exact 
perforating machine has to be used to ensure a 
sufficiently perfect registration of the subsequently 
superimposed pictures In printing, the negative is 
shifted two spaces and the positive one, so that only 
the red sensation pictures are printed, and then, on 
another film, the blue-sensation pictures are similarly 
printed, The two positives, before development, are 
brought back to back, the cementing liquid is sprayed 
on to them, and by pressure they are firmly cemented 
together The compound film is then developed, 
washed, dned to a tacky condition, and passed over 
the surfaces of the necessary dye solutions, first one 
surface being dyed red and then the other surface 
dyed blue. Excess of the dye solutions is removed by 
suction, and when dry, both sides are sprayed with 
varnish, and the protection so afforded is so complete 
that the final film may be soaked in water for even two 
hours without damage The cost is about 3d a foot, 
while the ordinary monochrome film costs i\d. a foot, 


' Creep ' in Metals. —Two communications to the 
recent meeting of the Institute of Metals deal with the 
subject of ‘ creep/ R, W, Bailey, from an examina- 
tion of data obtained by several different investigators, 
comes to the conclusion that for most, if not all, 
metals the relation between the time t taken to produce 
a specified softening of the cold-worked metal and the 
temperature 6 at which it occurs has the form /*= 
t p e‘ h *, b being of the order of 0*05 for a variety of 
metals. It is independent of the condition of the 
metal, but t 0 varies with the condition. The results 


suggest that creep should not occur under stresses 
below the elastic limit. H J. Tapsell and J. Bradley, 
experimenting with a 70 : 30 nickel-copper alloy con¬ 
taining 2*33 per cent of manganese, find that thi® 
alloy, whilst inferior to an alloy of nickel and chromium, 
gives very satisfactory results of mechanical tests at 
high temperatures. The limiting stress which will 
produce creep is in these experiments much above the 
elastic limit, except at high temperatures, but it foof 
course very difficult to decide whether creep is actually 
occurring when its amount is small, and experiments 
may measure rather the accuracy of the apparatus 
used than the true limiting stress. The alley mves 
good impact tests even at 700° C. 


'vi 
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Proceedings of the Optical Convention, 1926. 


r P HE exhibition of instruments associated with the 
* Optical Convention having been described in 
our issue of April 24, while the very entertaining 
optical illusions arranged by Sir Richard Paget and 
Dr. R. S. Clay were fully noticed in the lay press, 
the present article will be devoted to a brief review 
of some of the papers read during the daily sessions, 
which occupied two lecture-theatres at the Imperial 
College of Science and Technology, South Kensington, 
throughout the week of the Convention As there 
were nearly a hundred papers in all, it is impossible 
to refer here to more than a few of them, but it is 
understood that the Proceedings of the Convention, 
containing the complete text, will be published in 
time to be available at the Oxford meeting of the 
British Association. 

The contribution of outstanding merit was un¬ 
doubtedly Mr. J. Guild's " Survey of Modem De¬ 
velopments in Colorimetry/ * and the discussion of 
this and other topics was enhanced in interest by 
the presence of Mr. H. E Ives, of the United States, 
to whose labours the science of optics is so much 
indebted. There are few subjects upon which text' 
book information lags so far behind the available 
knowledge as the investigation of colour, and it 
would be difficult to exaggerate the value of this 
report, which is not less remarkable for its lucidity 
than for the directness with which it selects for 
discussion topics which are of greatest practical 
interest. It was news to many who might be expected 
to know about such things that the photometry of 
colours has been put upon such a basis that ,! the 
luminosities of different coloured lights can be 
equated to one another, or added together, m exactly 
the same way as a gallon of oil can be equated, on 
a volumetric scale, to a gallon of water, and as the 
total volume of a gallon of oil added to a gallon of 
water will measure two gallons ” 

Various criteria for equality of brightness have 
been examined, and it has been found that the 
difficulty which is experienced in judging the equality 
in brightness of two dissimilarly coloured lights is 
due to adventitious psychological factors which can 
be eliminated by statistical methods. Simple photo¬ 
metry therefore provides the basis of the modern 
theory, but flicker photometry can also be used as a 
derivative method of comparison. The paper deals 
very thoroughly both with the underlying theory 
and with the practical methods of colour measurement 
and specification, and shows that the whole subject 
is now upon the level of an exact science : colour 
mixtures can be specified numerically with precision. 
The terminology is still somewhat confused, however, 
and the Optical Society, following the example of 
the corresponding American body, is seeking in¬ 
formation by means of a questionnaire with the view 
of standardising the nomenclature. The author con¬ 
siders that the most pressing need of the science is a 
statistical standardisation of the chromatic properties 
of the normal eye: the laws of colour mixture are 
subject to fluctuations, being slightly different for 
different individuals; and systematic experiment is 
necessary to ascertain the norm. The importance of 
experimenting under standard conditions as to the 
S&e of the v&ual field, the method of illumination, 
etc,, is also insisted upon. 

Another interesting paper on this subject was that 
by Dr. W. Peddle, dealing with the effects of fatigue 
o# the sensations produced by colour mixtures. The 
Ihllnstcial aspect was brought out in a paper by 
; Mr* gamble, who put forward suggestions for the 
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standardisation of coloured inks for three-colour 
printing, and one by Dr. S G, Barker and Mr. H R. 

| Hirst on the work of the British Research Association 
! for the Woollen and Worsted Industries with regard 
to the fading of colours. 

The use of the photo-electric cell in photometry is 
an interesting modern development. Dr. N. R. 
Campbell, the originator of the idea, and Mr. M. K. 
Freeth described an investigation, earned out by this 
method, of the variations in the properties of tungsten 
filaments in vacuum lamps. The luminous efficiency 
of successive samples cut from a single filament is 
found to vary by several parts in a thousand, and 
the sensitivity of the method is well illustrated by 
the present study of this phenomenon. The colour 
temperatures of the samples are compared by means 
of a rubidium cell, covered by a filter so as to have 
nearly the same colour-sensitivity characteristic as 
the eye, and the electrical magnitudes concerned are 
carefully measured , an estimated accuracy of 0*05 
per cent, is achieved, and it is found that more 
consistent results are obtained if lamps are rated by 
current instead of by voltage, Mr. T. H Harrison 
has extended the method to the measurement of 
directional candle power, as distinct from the total 
flux from a lamp The difficulties are considerable 
owing to the dissimilarity in the characteristics of 
individual cells and to fatigue effects, but it is claimed 
that by means of suitable precautions an accuracy 
better than o*i per cent, can be obtained 

Among the papers on ophthalmic subjects may be 
mentioned two, by Mr O Aves and Mr W. Swaine 
respectively, dealing statistically with the distribution 
among the population of various defects m eyesight. 
These papers contain much information on such 
matters as the age and sex distribution of optical 
defects, the results obtained by correction, the occupa¬ 
tions of the patients, etc There is a tendency for 
women to seek the optician's aid at an earlier age 
than men, possibly on account of their being com¬ 
pelled to do needle-work * m each case the frequency- 
age curve shows two maxima, one in the early 
twenties and the other m the later forties. As regards 
the effect of occupation, sewing and kindred tasks 
claim by far the largest proportion of victims : half 
as many of the latter are clerks, and one quarter 
as many are teachers, students, etc The subject 
appears to be a somewhat new one, and the authors 
express dissatisfaction with the material available 
A standardised system of analysis also appears to be 
desirable. 

The subject of optical glass is of great interest for 
those who are concerned as to the fate of the British 
optical industry. The matter is of wide importance ; 
the optical industry is intimately related to the 
security and well-being of the nation, for on this 
branch of the industry all the others are dependent. 
It is satisfactory to know that whereas before the 
War only one British firm was engaged in the manu¬ 
facture, that number has now been trebled, Mr W, H. 
Chance and Mr. W. M. Hampton gave an interesting 
account of the work of their firm, showing that the 
number of types of glass which it makes has increased 
from the pre-War figure of 26 to 112 at the present 
day, Glass colour niters are made in place of the 
former gelatine filters : a third colour, distinguishable 
under all conditions from green and red, has been 
found for railway signals, enabling, home signals to 
be discriminated from distant signals : 1 Crookes 9 
gl&ks has been introduced for excluding ultra-violet 
radiation, and * vitaglass 1 for admitting it. The 
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latter has been fitted in the monkey-house at the 
Gardens of the Zoological Society at Regent's Park, 
and is said to have had a beneficial effect on the 
welfare of the inmates, but it seems doubtful 
whether the indiscriminate use by the public of 
lamps emitting strong ultra-violet radiation is in 
any degree safe 

In connexion with the subject of optical glass, 
considerable interest attaches to a paper by Mr. 
W. D Haigh describing a method for determining 
the absorption coefficient of glass for light passing 
through it His results for British glass are con¬ 
firmed by the experience of the National Physical 
Laboratory, and in view of this confirmation of the 
accuracy of the method, the author's comparison 
of the transparencies of British and foreign glasses 
is of some importance The British glasses are on 
the whole considerably more transparent to light of 
the shorter wave-lengths, and are therefore more 
suitable for the construction of fast camera lenses 
A paper by Lord Rayleigh was devoted to the differ¬ 
ence in transparency between silica glasses made 
from sand and from rock crystal respectively, the 
comparative opacity of the former being attributable 
to the presence of bubbles 

A number of papers dealt with instrument design 
and manufacture, but as this aspect of the Convention 
has already been described m our columns, no further 
space need be devoted to it here, except as regards 


>ft 

two particularly interesting papers on surveying 
instruments for the Colonies, by Mr. J. L. Rannie 
and Col. H. St. G. Wintcrbottom respectively. The 
first of these authors reviewed the requirements of 
theodolites for use m Canada, reduction in size and 
weight and increased speed of manipulation being 
the chief of these. The paper contains some valu¬ 
able hints to British manufacturers, and suggests 
the use of aluminium alloys for the metal parts, 
elimination of counterpoises by suitable design, 
sacrifice of excessive accuracy, reduction of the 
number of micrometers, enlargement of the field of 
view to facilitate rough alignment, and other innova¬ 
tions Mr Rannie believes that definite changes 
along the linevS which he suggests are necessary if 
Great Britain is to hold the Canadian market. Col 
Winterbottom, on the other hand, gave an account 
of the experience of the Indian Survey which was 
somewhat more flattering to British manufacture : 
continental instruments fail to stand the rough 
conditions of transport to India, and the superior 
workmanship of British-made instruments is much 
in their favour Indeed, it would appear from both 
these papers that British instruments suffer from 
the disadvantage (from a manufacturer's point of 
view) that they do not wear out It is Col. Winter- 
bottom's opinion that Bntish-made instruments are 
the most economical in the long run, in spite of their 
initial cost C W. H 


The Sense Organs of Insects. 


T ITTLE is definitely known from the physiological 
point of new of many of the sense organs of 
insects Except in the case of the eyes and the tactile 
hairs, it is largely a matter of conjecture to classify 
them according to function It is desirable, there¬ 
fore, to group the various types of these organs 
into different categories based upon their essential 
structure 

Most of the sense organs of insects can be classified 
according to the form of their external cuticular 
components, as was carried out by Schenk in 1903 
Dr R E Snodgrass, in a recent valuable contribution 
entitled " The Morphology of Insect Sense Organs 
and the Sensory Nervous System" (Smithsonian 
Mtsc Coll 77, No 8, 1926), follows in the main this 
same general classification His paper commends 
itself to all interested m the subject, since he has 
brought together the chief results of the great mass 
of recent German work in a convenient form. Dr 
Snodgrass points out that, since no sensory cytons 
have been found in the central ganglia of insects, we 
have to conclude that they are represented by the 
sensory cells found m relation with the body-wall 
and alimentary canal This fundamental conclusion 
contrasts with what is known concerning the sensory 
cytons of the vertebrate nervous system, where they 
are located in the spinal ganglia Furthermore, the 
origin and growth of the sensory nerves have not 
so far been traced in any insects All we do know 
is that the sensory nerves of those animal^ teammate 
in the central ganglia in finely branching nerve 
fibrils which constitute the sensory neuropiles 

The simplest type of insect sense organ or sensillum 
is little more than a slender hair. Histologically it 
consists of a large hair-forming cell, a membrane cell, 
which secretes the membrane uniting the hair to its 
socket, and a sense cell The latter lies beneath the 
hypodermis and sends out a nerve process to the base 
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of the hair It seems reasonable to conclude that 
such tactile hairs were the first specific sense organs 
to be acquired by insects, and that from them were 
developed organs for perceiving chemical stimuli, 
sound stimuli, or whatever other stimuli are perceptible 
to insects In the case of the eyes, the fundamental 
elements in all varieties of these organs among 
insects are photoreceptive cells of hypodermal 
origin. These cells correspond with the sense cells 
of other sense organs and may be termed the sense 
cells of the ocular sensillum Associated with them 
are cells of hypodermal origin which differ greatly 
from the enveloping cells of the other sense organs 
This fact leads Dr Snodgrass to conclude that any 
theory which would derive an ocular sensillum from 
that of an original sensory hair, as was suggested 
by Patten in 1890, is too far-fetched to be con¬ 
vincing. 

The cuticular part of a sense organ is adapted for 
the reception of a specific stimulus In the case of a 
chemoreceptor the organ is somehow penetrable by 
odour or taste substances The idea that such organs 
were perforated to allow of the substances to be 
perceived to come in contact with nerve-ehdings is 
not upheld. The cuticular walls of these sense organs 
are, in many cases, not more than half a micron in 
thickness, and it is reasonable to suppose that they 
allow of the passage of odour or taste substances. In 
support of this view Dr. Snodgrass quotes the ob¬ 
servation of Vogel, who noted that the membranous 
cupola of a basiconic sensillum of the wasp is coloured 
by haematoxylin, and hence is permeable by it. 
There is no doubt that a better acquaintance with 
the physiology, the senses, and the tropisms of insects 
will provide an insight into how these creatures so 
successfully maintain their dominant place in Nature, 
notwithstanding man's most energetic efforts to 
repress them. A. D. I* 
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Geophysical Observations in France. 


*T'HE third volume of the " Annales” of the 

■* Institut de Physique du Globe de 1 * University 
de Paris and of the Bureau Central de Magn^tisme 
Terrestre, the two institutions directed by Prof. 
Mauratn, has been issued recently (Pans • Les Presses 
Universitaires de France, 1925). The volume is 
^devoted mainly to observations made during the year 
1923. The principal geophysical observatory in 
France is at Val-Joyeux, 24 kilometres west of Paris. 
For this observatory hourly values of the magnetic 
elements are published Systematic magnetic ob¬ 
servations have been re-established recently at Nantes 
on the lower Loire, and the results of the first com¬ 
plete year's work are now given It appears that, in 
spite of the disturbance due to electric trams, which 
come within 450 metres of the Observatory at 
Nantes, there is satisfactory agreement between the 
two stations, which are in nearly the same latitude 
For the year 1923 the range 1 of the mean diurnal varia¬ 
tion of declination was 6-46' at Val-Joyeux and 6-33'’ 
at Nantes , the corresponding figures for horizontal 
force were iby and 167 

Another new departure is the organisation of 
regular observations of atmospheric electricity at 
Val-Joyeux. Potential gradient in the open is 
recorded directly by the method adopted by Norinder 
m Sweden A radium collector is suspended about 
2 metres above ground in the middle of a wire 
16 metres long, and the potential is shown by a 
Benndorf electrograph. The difficulty in such opera¬ 
tions, a difficulty which has made many old records 
of atmospheric potential useless, is to ensure good 
insulation In the present instance there is no pro¬ 
vision for warming the hut, so that the deposit of 
moisture on cold nights would seem to be inevitable. 
It is therefore to be regretted that there is nothing 
m M Salles's account of the work at Val-Joyeux 
to show what control observations are made The 

1 In each cane the liRure quoted l* the difference between the highest. and 
lowest of the menu hourly value;, lor the year 


conclusions as to the average potential gradient must 
be accepted with some reserve; as the figures stand, 
they suggest that the atmosphere at Val-Joyeux is 
much purer than that at Kew For Val-Joyeux the 
average gradients in Tune and December 1923 are giyen 
as 65 volts and 123 volts per metre respectively. Accord¬ 
ing to Chree, the averages for Kew (covering 1898-1912) 
are 207 volts in Tune and 409 volts in December. 

A resume of the observations made with the 
Angstrom pyrhehometcr at Parc St. Maur from 1907 
to 1923 is given by M Brazier. The brightest sun¬ 
shine observed was on March 26, 1915, 1*44 calories 
per square centimetre per minute.® The ‘ solar con¬ 
stant * being 1-94, nearly 75 per cent of the 9 olar 
energy was getting through the atmosphere on that 
occasion. The highest transmission coefficient (esti¬ 
mated for a vertical sun) was recorded in December, 
87 per cent , whereas in the sunlmer months no 
co-efficient was estimated as more than 76 per cent. 
This contrast is attributed to the stopping power of 
the excess of water vapour in the summer air 

Several sections of the volume are devoted to 
accounts of parts of the magnetic survey of France. 
The previous survey was in 1896. The interval is 
large enough for a diminution of declination by 3 0 
There is some indication of local peculiarities, but 
the discussion of these is reserved until the completion 
of the survey 

Mention must also be made of a senes of articles 
co-ordinating all available information as to magnetic 
surveys of French dependencies In the present 
volume maps of Indo-China and Madagascar are 
reproduced The latter map is remarkable for the 
complexity of the lines in the centre of the island. 
The geological significance of the contortions has been 
worked out by the director of the Tananarive Ob¬ 
servatory. These articles by Mile. Homery will be 
very useful for reference 

a The reading ha« been adjusted to the Smithsonian «calt, the d.ue i* 
misquoted in the tabic on p 137 


Ethnic Relations in India and the Near East. 


I N a paper read before the Royal Anthropological 
Institute (Indian Section) on April on this 
subject, Mr L. H Dudley Buxton stated that the 
three great regions of the eastern Mediterranean, 
Mesopotamia, and India have been the mothers of 
civilisations on which to a greater or lesser degree our 
own civilisations are based. In them also have arisen 


the three great religions of the world, Christianity, 
Mohammedanism, and Buddhism. Superficially their 
inhabitants seem to be very unlike, but a closer 
examination reveals many traits m common, both 
with each other and with the people of western 
Europe. 

Excluding the Mongoloid peoples, who are really 
intruders into this region, though their arrival was 
probably far back in the past, we have two great 
grtmps, roundheads and longheads. Both types are 
found even in the earliest graves excavated up to the 
present. Any race which is composed of both long¬ 
heads and roundheads shows considerable variety, 
as might be expected, both types appearing in the 
mixed race in each generation. 

Such a mixture was found in the earliest graves so 
far excavated at Kish in Mesopotamia, and still 
continues. In India the rounder the heads of each 


group of people examined the more variable they are, 
but £1 the Near and Middle East the least variable 


are the extreme longheads and the extreme round- 
heads. This suggests that in India we have basic 
sbScks ^ho are longheads and roundheaded intruders ; 
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whereas westwards wc have both types represented 
in a pure as well as a mixed state. 

Further analysis shows that in the Near East there 
is a type akin to Stone Age man, such as ‘ Combe 
Capelie.' This type is probably also represented in 
India There are even suggestions that a more 
primitive type lingered on in prehistoric times well 
after the Stone Age. The second type of longheads 
is akin to the well-known Mediterranean man This 
or a kindred type is also found in India But here we 
have also a more primitive type, probably specialised 
for life in the tropics, and akin to the very primitive 
Australian aboriginal Whether this type ever 
occurred in the Near East is uncertain The round- 
heads which are intruders in India are dominant in 
much of the Near East, but never succeeded m 
becoming more than an element in the population 
of the Middle East, although they can be found in 
units almost everywhere there. 

All this elaborate racial mixing probably took place 
at a remote period, long before the dawn of history, 
and it seems difficult to identify any physical type 
with any known historical people Civilisations have 
come and gone, especially in the land of the two nvers, 
but always the physical type of the people seems much 
the same. It is to be hoped, therefore, that some 
lucky chance win give us graves at the'very beginning 
of the Bronze Age or before, so that the actual date 
of the invasions of the roundheads and of the later 
comers among the longheads may be traced. 
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University and Educational Intelligence. 

Birmingham. —Sir Oliver Lodge will deliver the 
Huxley Lecture on Tuesday, May 4, at 530 pm., tus 
subject being " Difficulties about the Ether." 

Cambridge —Certain regulations which are to take 
effect as ordinances on the commencement of the new 
statutes have been promulgated. Among these are 
the regulations for the committee which is to super¬ 
intend the Natural Sciences Tnpos There are always 
present among the senior members of the University 
a certain number who are dissatisfied with the Tripos , 
these will now be able to bnng their theories to the 
notice of an official body constituted for the purpose 
It is not improbable that this committee, which now 
seems a simple innovation, will occasionally prove to 
.be a storm-centre of wordy warfare 

Sir John Russell and some of the staff of the 
Rothamsted Experimental Station are again giving a 
course of public lectures on the chemistry, physics, 
and biology of the soil. Last year the course attracted 
considerable attention and was an undoubted success. 
The lectures are being given on Tuesdays, Wednesdays, 
and Thursdays, at 2 15 pm. 

The Board of Research Studies has presented its 
annual report, the total number of registered research 
students shows a slight increase, for which mathe¬ 
matics and geology are mainly responsible It is 
satisfactory to note that graduates of the University 
are now registering as students for the doctorate 
of philosophy more frequently than formerly. At 
present, ol a total of 276 research students, 90 are 
from Cambridge, 89 from other universities of the 
British Isles, 44 from the colonies, and 37 from the 
United States. 

An appointment will be made towards the beginning 
of July next to a Busk Studentship in Aeronautics, 
The studentship is of the value of about 150/., 
tenable for one year from October 1, and is open to any 
man or woman being a British subject and of British 
descent who has not attained the age of twenty-five 
years on that date. The holder of the studentship 
will be expected to engage in research m aeronautics, 
and specially xn subjects such as stability problems, 
meteorological questions bearing on flight, or the in¬ 
vestigation of gusts, treated either expenmen tally or 
mathematically, in which the late Edward Busk was 
specially interested Forms of application can be 
obtained from Prof B. Melvill Jones, Engmeenng 
Laboratory, Cambndge, and must be returned not 
later than May 12. 

Glasgow —Dr R H Thouless, fellow of Corpus 
Christi College, Cambridge, Arnold Gerstenberg and 
Burney student and prizeman, senior lecturer in 
psychology at the Victoria University of Manchester, 
has been appointed lecturer and head of the depart¬ 
ment and laboratory of psychology in the University, 
in succession to the late Dr. Watt 

A memorial lectureship and medal have been 
founded in the University m commemoration of the 
late Prof Sir William Macewen, F R,S The lecture¬ 
ship will be biennial, and the memorial lecture will 
dead with advances in surgery. The first memorial 
lecture will be given in 1927 by a distinguished 
surgeon unconnected with Glasgow. The memorial 
medal will be awarded annually to the most dis¬ 
tinguished candidate m the final or qualifying 
examinations in surgery of the year. 

London —The following courses of free public 
lectures are announced: At the Imperial College of 
Science and Technology—Royal School of Mines—at 
^.15 on May 3, 10, and 17, ” Past Ice Ages of the 
World, and their Control of Animal and Plant Life, 
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with special reference to the Australian Evidence, 0 
by Sir T. W. Edgeworth David; at King’s College, 
at 4 30 on May 25, June i, 8, and 15, "The Constituents 
and Coagulation of Blood Plasma," by Dr. J. W. 
Pickering; and at University College at 5.30 on May 
27, 28, and 31, " The New Aspect on Strong Electro¬ 
lytes," by Prof. Niels Bjerrum (of the University of 
Copenhagen). No tickets will be required for either 
course. 

There will be an election to junior Beit Memorial 
Fellowships for medical research in July, and applica¬ 
tions for the fellowships are invited, The annual 
value of each is 350/ and the tenure usually three years. 
The latest date for the return of application forms 
(which should be sent to Sir James K. Fowler, 35 
Clarges Street, W.i) is June 1 

The Council of the London (Royal Free Hospital) 
School of Medicine for Women invites applications for 
the Dr Edith Pechey Phipson post-graduate scholar¬ 
ship of 100/ a year for not more than three years. 
The scholarship is open to all medical women, pre¬ 
ferably coming from India, or going to work in India, 
for assistance in post-graduate study. Applications 
must be sent to reach the Warden and Secretary of 
the school, 8 Hunter Street, WCr, by May 31 

Twit Oxford and Cambridge Appointments Boards 
have published reports for the year 1925 showing that 
the appointments obtained during the'year by their 
candidates numbered 210 and 399 respectively. The 
former are classified as Government 42, educational 59, 
business and industrial 32, journalistic, secretarial, 
etc., io, and temporary 67 ; the latter as Government 
departments (mainly scientific) 16, administrative 
posts m commerce and industry 81, manufacturing 
and technical 89, Colonial administration 37, agri¬ 
culture and forestry 11, Indian and Colonial railways 
16, railway traffic 4, journalism and publicity a, 
publishing 2, articled clerkships 6, museums 2, 
architecture 1, medical 2, secretaryships 6, educa¬ 
tional 119, miscellaneous 5. The Cambndge report 
says that engineering students were readily placed. 
Many opportunities exist for engineers with a know¬ 
ledge of chemistry, or chemists with a knowledge of 
engineering, but candidates properly equipped on 
both these sides are very few. More physical chemists 
could have been placed. The number of candidates 
who registered for the first time dunng 1925 was 382 
at Cambridge and 473 at Oxford. 

Hulme Hall, Manchester, announces that an 
examination will be held in the second week of May 
for Entrance Scholarships. An interesting feature of 
the entrance conditions prescribed alike for scholar¬ 
ship candidates and other candidates for admission 
except advanced students is a test of their " alertness, 
intelligence, and intellectual outlook, their personal 
qualities of mind and mental equipment, and their 
mastery of the modem standard English dialect." 
The test is conducted by means of a paper of general 
questions—historical, scientific, economic, social, 
political, geographical, literary, artistic, and ethical— 
and a viva voce examination, including the reading 
aloud of passages of English prose. The total amount 
of an undergraduate's annual expenditure while a 
member of the Hail, exclusive only of university fees 
(13/. to 40/. according to faculty), clothing, vacation 
and travelling expenses, is shown by recent inquiries 
among the students to average 107/. The Hall 
at reproducing the best features of college life 4 % 
Oxford or Cambridge, an excellent summary of which 
is given in a leaflet circulated with its prospectus 
entitled " University life: Residence in Hall or 
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Contemporary Birthdays. 


Societies and Academies. 


May t, 185a, Prof. Ram6n y Cajai, For.Mem. R.S. 
May 1, 186$. Sir A Trevor Dawson, Bart, 
MJnetC.E. 

May 1, 1858. David Hooper, LL D. 

Maya, 1068 . Prof. Robert W* Wood, For.Mem. R.S, 
May 5, 1882, Sir Douglas Mawson, F.R.S. 

May 5, i860. Dr. Charles Chree, F.R.S. 

May 6 f 1866, Sir Murdoch Macdonald, M.Inst.C E. 
May 6, 1848. Dr. H. R. Procter, F R S. 

May 7, 1863. Sir John Rose Bradford, F R.S. 


Prof Ram< 5 n y Cajal, the eminent physiologist, 
was bom at Petilla, Spain. He was Nobel laureate 
(with Golgi) in 1906. 

Sir Trevor Dawson received his technical training 
at the Royal Naval institutions at Gosport and Green¬ 
wich. He is the inventor and constructor of many 
improvements relating to artillery. Sometime experi¬ 
mental officer to the Home Office Committee for the 
investigation of gas cylinders, he is a past president 
of the Junior Institution of Engineers. 

Dr Hooper, an authority in pharmacology and 
economic botany, was bom at Redhill. Quinologist 
to the Government of Madras from 1884 to 1897, he 
was aftewards, before returning to England, curator 
of the Industrial Section of the Indian Museum, 
Calcutta. 


Prof. Wood was bom at Concord, Mass. Educated 
at Harvard, Johns Hopkins, and Berlin, from a post 
at'the University of Wisconsin, he became (1901) 
professor of experimental physics in Johns Hopkins 
University, Baltimore He is specially identified 
with researches in optical science, in which he has 
shown experimental skill of a high order. 

Sir Douglas Mawson is a graduate the Univer¬ 
sity of Sydney, He was bom at Bradford, York¬ 
shire. His pioneering work, in Antarctic exploration 
is well known. He was with Sir Ernest Shackleton 
in his southern expedition of 1907, and he was leader 
of the Australian Antarctic Expedition, 1911-14, 
The Royal Geographical Society awarded him its 
Antarctic medal in 1909, and its distinction of the 
Founder's medal in 1915 The president of the 
Geological Society (Mr. Lamplugh) in handing Sir 
Douglas the Bigqby medal in 1919, referred to his 
arduous geological researches in the New Hebrides, 
in the Broken-Hill district, and in other regions in 
Australia, as well as the systematic study of Aus¬ 
tralasian minerals, in themselves a full measure of 
achievement, 


Dr, Chree, who, after attending the Grammar 
School, Old Aberdeen, proceeded thence to the 
University of Aberdeen and afterwards to Cambridge, 
becoming, at the latter university, sixth wrangler. 
Until 19*3 he was, for more than thirty years, 
superintendent of Kew Observatory, Richmond 
The relationship between solar manifestations and 
terrestrial magnetism has specially engaged his 
attention. In 1919 Dr. Chree was Hughes medallist 
of the Royal Society. 

Sir Murdoch Macdonald, following extensive 
constructional railway work in Scotland, engaged for 
xhany years in engineering schemes under the Public 
Works Ministry of Egypt 

" 9 k John Rose Bradford, who is a Londoner, 
educated at University College School. A 
secretary of the Royal Society, he was recently 
uffcted president of the Royal College of Physicians* 
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London 

Society of Public Analysts, April 7.—H. Droop 
Richmond and J. A. Eggleston . The analysis of 
Acetic anhydride By adding 2 c c of acetic anhy¬ 
dride to 200 c c of a mixture of 94 parts of toluene 
and 6 part 9 of aniline, and measuring the rise of 
temperature produced in the reaction, a determirtar 
tion of the strength of the acetic anhydride can be 
made with an accuracy comparable to that of the 
method of Henschutldn and Wasiheff. In very 
accurate work a correction is necessary for the heat 
evolved in the formation of aniline acetate —H Dro6p 
Richmond and Eric H. England: The analysis of 
glacial acetic acul Acetic acid is almost unique in 
that specific gravity falls with increasing percentage, 
whilst the freezing point rises. Impurities, of which 
propionic acid 19 the most important, lower both 
specific gravity and freezing point By calculating 
the specific gravity equivalent to the freezing point 
and subtracting from it the*specific gravity found, a 
close approximation to the percentage of propionic 
acid can be obtained by dividing by 0*00135 Other 
impurities are aldehydes and ketones, probably chiefly 
propionaldehyde and homolguee—J F Tocher’ (r) 
Errors of judgment in chemical analysis In experi¬ 
ments on the titration of sodium hydroxide solution 
with V-sulphunc acid, the mean results of successive 
determinations during a forenoon were of a periodic 
character. On an average the first two determina¬ 
tions were less trustworthy than the others The varia¬ 
tions m the personal equations of observers were 
independent of the apparatus and the matenal —(2) 
Variations in the composition of milk The per¬ 
centage of butter fat tends to decrease slightly With 
increasing yield per milking for a particular ammal, 
but the total amount of butter fat (and also of solids 
not fat) increases proportionally with increased yield 
—E. R Bolton and K A. Williams * A test for Tung 
oil. Previous attempts to obtain a definite and con¬ 
stant petroleum spirit extract of unpolymensed matter 
from the residue of Worstall's test have failed owing 
to incomplete and uncontrolled polymerisation A 
definite yield of extract varying between narrow 
limits can be obtained under proper conditions, ail'd 
adulterants are readily disclosed by the yield of 
extract in excess of the standard amount. Most of 
the oils likely to be used as adulterants are completely 
recovered in the extract; linseed oil being an excep¬ 
tion, in which case approximately 50 per cent is 
retained in the polymerised mass. 

Royal Meteorological Society, Apnl 21 —J Glass- 
pool* : The driest and wettest years at individual 
stations in the British Isles, 1868-1924 The data 
have been obtained for some 250 long-period stations 
distributed over the British' Isles as regards the 
driest and wettest years Thus for Camden Square 
(London): average annual rainfall, 24*47 in driest 
year 1921, with 14 *60 in or 60 per cent, of the average, 
wettest year 1903. with 38*10 in or 156 per cent of 
the average. The years r887 and 1921 were the driest 
years in the senes 1868-1924 over 40 and 31 per 
cent, of the British Isles, and the ypars 1872 and 1903 
were the Wettest years over 49 and 19 per cent, of 
the whole British Isles respectively. Almost every 
year was the driest or the wettest for one place 
or another in these islands.—C. E. P. Brooks: 
(1) The meteorological conditions diking the glacia- 
tkmv.of the present tropics, being some remark* 
on the climatological basis of Wegener’s theory of 
continental drift The reconstruction of Permo- 
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Carboniferous geography given by Wegener shows a 
large continent formed by the union of South 
America, Africa, India, Australia, and Antarctica, 
surrounding the south pole and bearing extensive 
ice-sheets, while the equator passed through Europe 
and the United States Recent researches have 
shown, however, that in the latter country also there 
were a number of powerful glaciers extending to sea- 
level Thus there are the same climatic objections 
to Wegener's reconstruction as to that based on the 
present positions of the continents The reconstruc¬ 
tion of the Upper Carboniferous given by Th Arldt 
(“ Handbuch der Palseogeographie ”) is accordingly 
taken as a basis, and the probable distribution of 
warm and of cold ocean currents and of winds is 
discussed A warm current would traverse the 
region of the coal-measures, and the American 
glaciation is also readily explicable owing to the 
neighbourhood of an arm of,the Arctic Ocean, while 
even the glaemtion of the tropics may not be a vital 
objection — (2) The variation of pressure from 
month to month in the region of the British Isles. 
A chart of the deviation, of means of pressure from 
normal in any month usually show's ‘ centres ' of 
maximum excess or maximum deficit. Centres of 
excess of pressure tend to move along fairly well- 
defined tracks and generally from west to east The 
main tiack runs from Alaska south-eastward to the 
centre of the United States, then eastward to the 
Azores, north-eastu ard to the British Isles or Scandi¬ 
navia, and ag'am eastward to northern Russia or the 
Kara Sea This would take about six months, 
though no single centre was found which persisted 
long enough to make the whole journey. Centres of 
deficit are more variable in their movements, but 
also tend to move from west to east 

Dublin 

Royal Dublin Society, March 23 —W E Adeney . 
On the rate and mechanism of the aeration of water 
under open-air conditions. The bubble method em¬ 
ployed by Adeney and Becker for the investigation 
of the process and rates of solution of atmospheric 
nitrogen and oxygen by fresh and salt waters, affords 
a means of determining the rates of solution of these 
gases, when every part of the water is successively 
exposed to them in thin films, and becomes gradually 
and completely aerated independently of evaporation 
or of downward 'streaming ' The aeration of quies¬ 
cent bodies of fresh water by downward ‘ streaming * 
may take place 113, 56, 245, and 185 times slower 
than the initial rate of solution of the surface film 
0*05 cm thick, according to the humidity of the air 
passing over their undisturbed surfaces When, how¬ 
ever, the surface of the water is kept in a continuous 
state of turbulent agitation, as in a bio-aeration tank 
for the punfication of sewage liquors, the effective 
area of water exposed to the air becomes so much 
increased that the downward ' streaming ' is greatly 
augmented, and the rate of aeration of the water 
may become equal to, or even exceed, that calculated 
from the rates of solution found by the bubble ex¬ 
periments for films 0*05 cm thick, for the given depth 
of the water, assuming the exposed surface to remain 
in an undisturbed condition —J Bell : The constitu¬ 
tion of dicyanodiamide In Bamberger's experiments 
on the action of nascent hydrogen on dicyanodiamide, 
hydrolysis to dicyanodianndmc takes place to the 
extent of 50 per cent. A mercury derivative of 
dicyanodiamide is also described —J Doyle and Miss 
P Clinch The pentosan theory of cold-resistance 
applied to conifers The pentosans of conifers can 
be classed in three groups , (a) water-soluble pento¬ 
sans, (b) pentosans subsequently extractable with 1 per 
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cent, hydrochloric acid* and (c) pentosans still re¬ 
maining and only extractable with 12 per cent, 
hydrochloric acid. All three classes vary consider¬ 
ably throughout the year, though not independently* 
the vanation in classes {a) and (6) being reciprocal, 
Cupressus is remarkable m having a very high winter 
content of water-soluble pentosan, this class being 
usually present in minimum quantity during the 
winter months. The H-ion concentration of conifer 
leaves shows little seasonal vanation. The leaves are 
distinctly acid—from pH 3 to 4. Cupressus is dis¬ 
tinctly less acid than the other forms examined No 
relations, seasonal or otherwise, can be established 
between hardiness in conifers and pentosan content. 

Paris. 

Academy of Sciences, March 29.—Paul Appell; 
Some formulae relating to Euler's constant, C,—F E, 
Fournier General expressions of the resistance, R, of 
water to the translation of hulls, at all possible 
velocities — M Brillouin . Is the moon radioactive ? 
The hypothesis that the moon is radioactive is 
regarded as probable, and this radioactivity may exert 
a sensible action upon the earth's outer atmosphere.—^ 

— d'Arsonval and P Bordas . The determination of 
the impurities in the atmosphere Some results 
obtained with a modified Owens gauge m the centre 
of Pans —Paul Sabatier and J F Durand . An 
attempt at the catalytic hydrogenation of ethylene 
oxide Ethylene oxide mixed with hydrogen and 
passed over reduced nickel heated to 125 0 to 150° C. 
is not reduced, but is converted into acetaldehyde and 
condensation products of the latter—R Maire The 
vegetation of south-west Morocco —Emile Forgue was 
elected a corresponding member for the Section of 
Medicine and Surgery in succession to the late M. 
Depage —Walter Saxer: The exceptional values of 
the successive derivatives of mcromorph functions — 
I Karamata , Certain limits connected with Stieltjes 
integrals —Paul L*vy Remarks on the methods of 

summation of divergent senes-Hadamard . Re- 1 

marks on the two preceding communications —Leonida 
Tonelli The integration of suites of functions capable 
of summation —Louis Roy * The dynamic adiabatic 
law relating to elastic lines-Am&ns ' The aero¬ 

dynamics of windmills.—Jean Jacques Trillat Re¬ 
searches on the phenomena of lubnfication by means 
of X-ray spectrography The X-ray spectra prove 
that as the result of friction between two surfaces the 
fatty layer is stratified.—Michel O. Samsoen : The 
crystallisation of glycerol In the course of some 
experiments on the change in the coefficient of 
expansion of glycerol in the neighbourhood of - 62° C., 
it was noticed that on warming up, the glycerol always 
crystallised spontaneously, centres of crystallisation 
commencing to appear about -23° C, Unless the 
prolonged preliminary cooling has been carried below 

- 40° C., crystallisation does not take place —John H. 
Shaxby ; Formulae relating to the density of a fluid 
and the molecular diameter —Henri George : The 
manufacture of transparent quartz glass. The diffi¬ 
culty of freeing fused silica from gas bubbles is Well 
known The author has found that a transparent 
fused silica glass, free from bubbles, can be obtained 
by simple fusion in a crucible of certain natural 
quartzites These quartzites are of high purity 
(99*9 per cent, silica) and there are no gaseous in¬ 
clusions—J. Hugounenq and J. Loiaeleur ■ The use 
of glycogen in the preparation of colloidal metal*. 
Colloidal solution of many metals may be prepared 
by means of glycogen, which behaves both as stabiliser 
and reducer. Details arc given of the preparation of 
colloidal silver, memury and bismuth, —Charie* 
Frlrost: The catalytic dehydration of the vmylalkyl* 
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carbinois. Ethylvinylcarbinol, dehydrated by the 
catalytic action of alumina at 350°-365* C„ gives a 
60 percent to 70 per cent, yield of 1.3 pentadiene.— 
Ch. C&urtot and J. Bonnet: Contribution to the 
Study of the * of sulphonation,—E. Delcambre, 
P, Idrac and F. Geoff re : A new temperature and 
pressure recorder for the study of the higher atmo¬ 
sphere.—P L Mercanton , The magnetisation of the 
Greenland basalts -—G. Mangenot. The existence of a 
remarkable functional arrangement in the orifices of 
the liber sieves,—V. G. Korneff: Measurement of the 
force of suction of the soil for water —C. Rouppert and 
H Jedrzejowski The action of the radiation of radio¬ 
active bodies on plant pearls —H HSrissey • The 
detection of asperulosidc in plants. The extraction 
of this glu coside from Galium A par me —Theodor 
Lipmaa : The physical and chemical properties of 
rhodoxanthine —R Fosse A new natural principle 
in plants . allantoic acid,—E. Roubaud and J. Colas- 
Belcour . The obligatory winter sleep and its various 
manifestations m mosquitoes indigenous to France — 
Gruvel : The development of trout culture in Morocco 
—J Sabrazts The simple and rapid coloration of the 
treponeme of syphilis The comparative affinity for 
stains of the Spirochaetes 


granules depend on the method of preparation as 
well as on the nature of the metal. The fact that 
the granules of the spongy metals are large m com¬ 
parison with those of the ' blacks ' explains the 

S ractical advantage of subdividing the catalyst on a 
iluent material, such as asbestos or porcelain.— 
A. Ferrari Rdntgenographic investigation of the 
crystalline lattices of manganous fiuonde and man¬ 
ganese dioxide Manganous fluonde crystallises in the 
tetragonal system, the axial ratio being c ’ aso*675. 
Its structure is of the rutile type, the dimensions of 
the elementary Cell which contains two molecules 
being a =4-865 and c = 3-284 A U. , the calculated 
and observed values of the density are respectively 
3 '97 and 3 -98 The dioxide exhibits the same lattrtfe 
as the fluoride, the dimensions being a ^ 4 *380 and 
c = 2*856 A TJ., the calculated specific gravity is 
5*27, whereas the experimental value is 5*08, and the 
axial ratio, c a = 0*625, is decidedly lower than that 
found crystallographically, namely, 0-664. The di¬ 
oxide exists in only one crystalline form —Ennco 
Carozzi : A chrormferous spessartite from St. Bar- 
thfeletny (Valle d’Aosta) —Arnaldo Masotti * Uniform 
rotation of a solid cylinder in an indefinite perfect 
liquid Extension of Kutta and Joukowski's theorem. 


Rome. 

Royal Academy of the Lincei, February 21 — 
V. Volterra . Variations and fluctuations in the 
number of individuals in animal species living to¬ 
gether.—O M. Corbino Magneto-optic phenomena 
in fields which are varying rapidly. Theory predicts 
that the Zeeman phenomenon should respond in¬ 
stantaneously to the changes of a field varying with 
the time according to any law and with any rapidity 
In carbon disulphide the magnetic rotatory dispersion 
follows quantitatively the oscillations of a high- 
frequency field as far as the shortest persistent waves 
(300 metres) with which it was found possible to 
experiment —Ferruccio Zambonini and S Restaino : 
Double sulphates of rare earth and alkaline earth 
metals (v ). Cerous ammonium sulphate. The crys¬ 
tallographic and other characters of the two com- 
P?unds Ce,( s ° 4 ) (NH 4 ) a SO f , 8H a O, and Ce # (SO,) 8 , 
3(NH 4 )jS 0 4 , are described —Umbcito Cisotti * Resolu¬ 
tion of harmonic problems in a plane area of indefinite 
extent with n circular gaps of small diameter — 
Azegtio Bemporad: A new method of studying 
expenmental results. The method recently described 
by Can tone has been applied to the results of astro¬ 
nomical measurements, and is closely analogous to the 
. hodograph so frequently used m mechanics and other 
branches of mathematics —G Vranceanu : The inte¬ 
gration of the problem of two bodies in the case in 
which the mass is a linear function of the time.— 
Euuho Adinolfi : The absorption spectrum of potas¬ 
sium and calcium permanganates—Washington Del 
Regno : The behaviour of selenium subjected to the 
action of mesothorium radiations. Exposure of 
selenium to meso thorium radiation produces a marked 
variation in the electrical resistance of this clement, 
the effect being due mostly to the jS-raye.—G Carobbi 
The chemical composition of the orthite of Ambato- 
fotsikely (Madagascar),—Pia Gravino; The anti- 
monite of Wolfsberg (Harz) —G. R. Levi and R. 
Kaardt: The catalytic action of metals of the platinum 
group and their degree of subdivision (u.). The 
results already published, together with those now 
^Htained with palladium, rhodium, iridium, ruthen- 
likm* and osmium show that, in the form of 1 black,’ 
metals are so highly subdivided that the granules 
sjr« comparable with those of colloidal metals. 
Mjwjsurements of the X-ray diagrams show that, 
‘Wftein nfoderately wide limits, the dimensions of the 

% N& £948, VOL, 117] 


Official Publications Received* 

Cl Minified I let of SmlthRontan Publications available foi Distribution, 
it arch 15, 1026. Compiled by Helen Mum on (Publication JSntJ ) Pp, 
\ +80 (Washington, DC’ Bmithmnian Institution) [Corrected 
entry 1 

Engineering Abstraqts from the Curisilt Periodical Literature of 
Engiueeimgtuid Applied Science, published outside the United Kingdom 
Published by the Institution of Ciul Engineurn with the Cooperation of 
other Enguu erlng Societies in Great Driuilu and the Dominions New 
Sortos, Nos 20 and 27, January an 1 Apid 1026 Pp K59 (London* 
Institution of Civil Engincem ) 

Agricultural Research Institute, Puma. Bulletin No 164 Standard 
Methods of Analysis or Fcttilizais By Dr. J Ben Pp iiH-14. (Cab 
cutta ■ Government of India Central Publication 11 ranch ) 4 annas , 

Memoirs of tho Indian Meleoiologioal Department Vol 24, Part U * 
Rainfall Typos in India in tho Cold Weather PelJud, Dooeinlwr J to 
March 15 By Sir Gilbert T Walker and Dr J. C Karnes* am lUv. 
Pp 317 354. (Calcutta Government of India Central Publication 
Branch ) 4 annas , A it. 

Department of Commerce IJ 8 Coast ami Geodetic Suney Serial 
No 312: Terrestrial Magnetism , Result* ol Magnetic Obspi>ttlou» 
made by the United States Coast and Geodetic huivey m 1924. By 
Daniel L Hazard (Spot ml Publication No 110) Pp 50 (Washington, 
D C Government printing Ottloe ) )0 cents. 

Journal of tho Indian Institute of Rclmite Vol. PA, P.trl 10. Tho 
Occurrence of By! v ostium'. Hy II Sanjba lluo and John Lionel 
Simon sen Pp 287 294 « annas Vol PA, Fait i Contiibutfon* to 
the Scientific Study of tho Lac Industry Part u Knily Rooognifeion 
of Sea. among Luc Insects By S Malidihas^au Pp 24 + 10 plates. 
4 rupees (Bangalore ) 

Department of Commerce Bureau of Standards Clicular of the 
Bureau of Standards, No 270 RelatJone between the Temperatures, 
Pressures ami Densities of Gases Pp 85 25 cunts Circular of the 

Bureau of Standards, No 3(H): Architectural Acoustics Pp '» 6 cents. 

(Washington, U C . Government Printing Office.) 

Bulletin of the American Muasum of Natural History. Vol. 66, Art. 1 , 
Tho Hemicyouinup and au American 'lnrtiary Bear By Childs Prick 
Pp. 110. (Now York ) 

Papers and Proceedings of tho lloyal Society of Tasmania for the Year 
1025 Pp. v+2084 xiv+19 Hfl+24 plates (Hobart). 10*. 

Department of Commercial Intelligence and HtaLisfcles, India. Agri¬ 
cultural Statistics of India, 1023-24 Vol 1 Area, Claastlhation of 
Area, Area undei Irrigation, Area under Crops, LI^eBiOtk, I*and 
Revenue Xsaesument and Uar\est IMws In British India. Pp. xl+81+7 
plate*. (Calcutta. Go\eminent of India Central Publication Drench ) 
1 rupee , U erf. 

Year-Book of tho Department of Agriculture, Ceylon, 1926 Pp. 
tv+624-22 plates. (Peradetiij a ) 

Transaction* of the Royal society of Edinburgh, Vol 54, Part 2. 
No, 10: Geology of the Outer Hebrides Part Til: North Hist and 
Benbeeula. By Prof. T J Jehu and R M Craig Pp 467 469+4 plaloa 
(Kdliibiugii: Robert Grant and bow , London William* and Norgate, 
Ltd,) 4>. fid. 


Diary of Societies. 

SATURDAY, M*v 1. 

Institution or Municipal and County Enoin^kk* (Sonbh-Eftfltern 
Dtetrtot) (at Grand Hotel, Margate), at 1,—B. A. Boig and other*: 
DieMissfoti on Notes on Municipal Work at Margate 
Royal IsrsTttriiT ion or U|ucat Britain, at S.—Dr. P. C Buck: The 
Bong Form In England aa represented by Stanford. 

Royal Institution or Cheat Britain, at 5.—Annual Meeting. 
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MONDAY, Hat 8 . 

Cawbridotc Philosophical Society (in Cavendish Laboratory), Rt4.H0.— 
Prof. Sir J. Larmor ; Insular Gravity aud Oceanic Iaostaey,—W. A* D. 
Budge: A Mechanical Model of the Bather ford -Bohr Atom —Miss 
C. A, Scott. On the Higher Singe lari tie* of Plane Algebralo Curves. 

— Cimmunio&Ud by title only —Z Markavltf. Sur la non-existence 
- staaltamto do deux functions de Mathiea,—C G. F, James: On the 
Multiple Tangents and MultiBecants of Scrolls In Higher Space — H. V. 
Appleton: On the Diurnal Variation of Ultra-short Wave Wireless 
Transmission.—R Vaidyanathaswamy • The (2, 1) Correspondence. 
Royal Institution of Great Britain, at 5 —General Meeting. 

Society or Engineers (In Demonstration Room of the Science Museum, 
South Kensington), at 6 80.—H W Dickinson: Landmarks In the 
History of Prime Movers 

Institution ok Electrical En<. manna (Western CeiltreWat Chamber of 
Commerce, Swansea), at c -Prof H P, Smith ■ An All-Klectnc House 
Aristotelian Society (at University ef London Club), ot 8 .—Prof. A. E. 
Heath , Objectivity In Science. 

Royal Society or Arts, at 8 —C R Peers : Ornament In Britain 
(Cantor Lectures) ( 8 ) 

Society of Chemical Industry (London Section) (Annual and Ordinary 
Meetings), at 8 —8 Dickson and U H H Stangor: Discussion on 
Modern Portland Cement Manufacture 
Royal Society of Mldicinr (Sncml Evening), at 0 30 —Sir Humphry 
Rolleston Some Worthies or the Cambridge Medical School (Address) 

TUESDAY , May 4. 

Royal Society o* Arts (Dominion a and Colonies Section), at 4.30.— 

C Ponsonby Nyasaland 

Royal Institution of Great Britain, at 5.16—Prof J Barrroft; 

Organs of Multiple Function (4) Lungs 
Royai Society or Medicine (Orthopedics Section), at 6.80. — Anuual 
General Meeting 

Institute of Marine Engineers, at 6 80.—J A Alton . Steam Pipes for 
Supm-Hfgh Pressure, 

ROntoen Society (at British Institute of Radiology), at 8 16. 

Royal Anthropological Institute, at 8 80 — Rev. P. Schebeata Thu 
Semang (Negrito Aborigine) of the Malay Peninsula. 

WEDNESDAY, May 6. 

Geological Society of London, at 6 80.—R M John • The Geology 
of the District around Towyn and Abergynolwen (Merioneth) —K. A. 
Davies - The Geology of the Country between Drygarn and Abergwesyn 
(Breconshire) 

Institution of Bieotrical Encineerh (Wireless Section), at 0 — Dr 
R, L Smith-Rose and H H. Barfield . On the Cause and Elimination 
of Night Knor* in Radio Direction Finding 
Society of Public Analysts and other Analytical Chemists (at 
Chemical Sorluty), at 8 .—A. Chan ton Chapman The Detection and 
Determination of Glycerin in Tobacco —H Toms Further Notes on 
tV Crystalline Bromides of Linseed and other Oils —A Hakks and 
P Heuegger . The Polarlmetnc Patm mutation of Sucrose in Condensed 
Milk — U L Smith and J II C'ooko The Determination of very 
■mill Quantities of Iron —Dr W R Sohodler The Separation of 
Iridium from Iron - Jitendra Nath Rakshit, The Determination of 
Total Alkaloids, Sugar and Oily Substances In Opium 
Royal Society or Ann, at 8 —C F, Klwell Radio Its Past, Present, 
and Future 

Royal Society of Mfdicinr(S urgery Section), at 8 80, — Annual General 
Meeting—LH W B Gyc . The Origin of Tumours 
Royal Miobohoopioal Society (Biological Section) 

THURSDAY, May H 

Iron and Sti-kl Institute (Annua! Meeting) (at Institution of Civil 
Engineers;, at 10 a ai —Presentation of Bessemer Gold Medal to Sir 
Hugh Boll, Bart,—Su W Peter Hylands * Presidential Address,— 
Report on Hotel ogenmty of Steel Ingots By a Bub-Oommltteo of 
Committee No 6 , consisting of Dr W. H Hatfield, T. P, Oolnlough, 
W J. Dawson, J. H 8 . Dickenson, A P. Hague, K F. Law, fi. A. Milo, 
T. M 8 oi\lee, and H Whitoley.—J H. N Dickenson: A Note on 
the Distribution of Silicates in Steel Ingots.—J. II, Whiteley: Ghost 
Lines and Banded Structure of Rolled and Forged Mild Steels —At 
2 an —W H Bearden and O Benedicks Magnetic Changes In Iron 
and Steel bolow 400° C 

Royal Society, at L80»—Prof A H Eddington. Diffuse Matter In 
Interstellur Space (Bakerlan Lecture) 

Royal Society of Arts, at 4 80 —Sir Frank Balnea * Preservation of 
Ancient Cottages 

Linnean Socilty of London, at 6 .—Oapt. J O. Dollnian • Exhibition of 
a supposed new ‘ Mutation’ In the Rabbit.—Dr A. W. Hill: The Genus 
LiHeopsi* —11 D’O Good . Tlie Genus Empetrnm,— J. T. Cunningham ■ 
On tin* Nuptial Pads of Frogs and Toads, 

Institute of Pathology and Research (St Mary’s Hospital, W.2), 
at 6 .—Prof J Barcroft. Recent Work on the Spleen (Lecture) 

Royal Institution of Great Britain, at 6.16 —Sir William Bragg ■ 
The Imperfect Crystallisation of Common Things ( 2 ). 

Institution of Electrical Engineers, at 0.— Annual General Meeting. 
Institution or Automobile E no inebbs (Derby Graduates’ Meeting) (at 
Cavendish Cafe, Derby), at 7 80 —J. Topham : Impaction In the 
Building of an Automobile Chassis 

Institution of Structural Engineers, at 7.46.—Annual General 
Meeting —At 8 , — Major j Petrie : Some Lessons from Practical 
Experience, with Special Reference to Structural Work on Railways. 
Chemical Society, at 8 .—Dr. C. K Ingold.E. Holmes, and E. H, Ingold : 
The Nature nf the Alternating Effect in Carbon OhAlnt. Parts IV., V., 
VI, and VII.—Dr O, K. Ingold, O, W Shoppe©, and J. Y. Thorpe: The 
Mechanism of Tautomeric Interchange and the Effect of Structure on 
Mobility and Equilibrium Part I. The Three Carbon System.—K. E. 
Cooper, Dr O K Ingold, and K. H. Ingold : The Correlation Of 
Additive Reactions with Tautomeric Interchange, Part V. The 
Structural Conditions Affecting Mobility and Equilibrium. 
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Royal Society dr Medicine (Obstetrics and Gywedology ftec&ou)i it. 
8.— Annual General Meeting. 

YMIDA Y % May 7, 

Iron and Steel Institute (Annual Meeting) (at Institution of Civil 


mg.-TV. TV. nuiuup , Ull WW WUlUUUmWUVf Ul VAIKft HUH 

Direct Reduction in the Blast Furnace. —Dr. W. ROeenbsln, It. G. 
Batson, and N. P. Tucker: Effect of Mms In the Heat Treatment of 
Nickel Steel — G H Woodvine and A. L. Roberta t Influence of Bear®* 
gtttton on the Oorrosiou of Boiler Tubes and Superheaters, —At 2.80 — 
1. G. Slater and T, H. Turner: The Hardness of Carton Steels at High 
Temperature#—A R. Page* The Hardening and Tempering of High 
Speed Steel — A E. Cameron and G. B. Waterhouse; The Effect# of 
Arsenic ou Steel.-K. D. Campbell and H W. Mohr* Specific Bestet- 
■nco and Thennoelectrc-motive Potential of some Steele differing In 
Carbon Content — R, H. Greaves and J. A. Jones : The Ratio of the 
Tonsil© Strength of Steel to the Brlnell Hardness Number.—H. O’Neill: 
Deformation Lines in Large and Small Cryjtals of Ferrite.—A. Osaw*: 
The Relation between Space-Lattice Constant and Density of Iron- 
Nickel Alloys—T. E. Rooney and L. M, Clark : The Estimation of 
Phosphorus in Steels containing Tungsten. 

EUfAL Society or Abtb (Indian Section), at 4 SO.—H Baker: The New 
Delhi. 

Rota l Astronomical Society (Geophysical Discussion), at 6 —Chairman : 
Dr J H Jeans.—Dr. H. E. Ham: The Hydrology of the Nile.—H. 
Harries Tim Relation between Barometric Pressure and Gas Pressure 
In Mines —Dr. H. Jeffreys. The Reflexion and Re fraction of Elastic 
Waves. The Amplitudes of Bodily Seismic Waves —R Stoneley : The 
Effect of the Ocean on Rayleigh Waves. 

Royal Society of Medicine (laryngology Section), at 6.— Annual 
General Meeting 

Rumen Institute or Philosophical Studies (at Royal Anthropological 
Institute), at fi.80—Prof K. F. Carritt: Contemporary Data for 
.Esthetics (Lecture). 

Institution of Mechanical Exoinaem, at tL—Fourth Report of the 
Marine Oil-Engine Trials Committee 

Society of Chemical Industry (Chemical Engineering Group) (at 
Florence Restaurant, 66 Rupert Street, W.C.l), at 5 $0.—Annual 
General Meeting 

Society of Chemical Industry (Manchester Section) (at Bt. Mary s 
Parsonage, Manchester), at 7. — Prof. J C Drummond Chemical 
Aspects of Organic Evolution 

Royal Society of Medicine (Amesthetica Section), at 7 —Annual 

PhotomTcrqg rn 1 c Society (at 4 Fetter Lane), at 7.—Annual General 
Meeting and Members’ Evening. ^ 

Junior Institution of Engineer#, at 7 80.—A, V. Ballhatchet. D»* 
tortlou in Wireless Reception, 

GKOLonnrw' Association (at University College), at 780 —Dr. p R. 
Grantham . The Petrology or the Shap Granite -G W Young : Notes 
on the Shoshone Valley, Yellowstone National Park, XT 8. A (Leoturs). 
Philological Society (at University College) (Anniversary Meeting), 
at 8 —Presidential Address -Prof, D Jones . The Cardinal Vowels 
Rovai Institution or Great Britain, at P —Sir Froderio O Kcnjon : 
English Illuminated Manuscripts, 

SA TURD AY, May 8 . 

Royal Society of Medicine (Otology Section), at 1>.80 A.M —Annual 
General Meeting . n . ^ , _ L 

Royal Institution of Gbeat Britain, at S — Dr. P. C. Buck: The 
Song Form in England as represented by Parry- . * . t . y . 

Royal Society of Medicine (Balneology and Climatology Section) (at 
Llandrindod Wells) 

SUNDAY, May 9 

Royal Society of Medicine (Balneology and Climatology Section) (at 
Llandrindod Wells), 


PUBLIC LECTURES* 

HONDA Y, May 8. 

UNivfftsiTv College, at 5 —Prof. G Da wee Hick*: Hegel’# Aesthetic*. 

Imperial College of Soiekoe and Technology (Royal School Of 
Mines), at 5.U -Sir T. W, Edgeworth David: Past Tee Ages of the 
World, and their Control of Animal and Tlant Life, with Special Refer¬ 
ence to the Australian Evidence. (Buooeedlng Lectures on May JO and 
17.) 

Kino’s Oollboe, at 6,80.—Prof, F. Delattre i La Persoimallte dHenri 
Bergson et l'Angletem. * 

TUESDAY, May 4. 

Tmfbbial College or Science and Technology, at 6.—Dr P. Chalmers 
Mitchell: Logic and Law In Biology (Huxley Memorial Lecture). 

University, Birmingham, at 5,80.—«r Oliver Lodge: Difficulties about 
the Blher (Huxley Lecture). 

University Collude, at 5.80.—Prof. G. H. hloore: UnlTersals And 
Particulars, j(8noceedlng Lectures on May 11 Midi* ) 

Grebe am College (Basinghall Street, B.C.), at fi.— Sir Robert Anff" 
stroDg-Jones: Physio. (Succeedleg Lectures on May 6> 6 ( and 7.) 

WEDNESDAY, Mat 5, 


Lbmir Free Trade Hall, IfAiroifwrwM 1 , at 7.80.— Public Meeting, te 
connexion with the Manchester Dlstltet BirucU of tive Electrie*! 
Awwolatlon for Women, Chairman; Principal B. MoM Mm. 
Sceakers: Mias Blleu Wilkinson, Mt* J. A* Roberts, and MR* R. 

**“” TBVWDiT,* AT*. , - V 


Imperial Collect or Bcxcxci, at 5JCt — Brig**0«iL H. B. Mattel ' 
Ohrtnicai Warfers, 1 \ 
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National Eugenics. 

T HE first parts of the new journal of the Francis 
Galton Laboratory for National Eugenics 1 
should remove many misconceptions concerning both 
the methods and utility of later developments of the 
science which Galton founded. The editors contribute 
a short foreword reviewing the reasons which have 
prompted them in launching another large vessel of 
scientific journalism. Their tone may be considered 
in some quarters unduly combative; but it would be 
difficult to point to any accusation of prejudice or ignor¬ 
ance, explicit or implied, not strictly justifiable. When 
they state that “ our journal will differ from existing 
journals in that . . . the papers published will be the 
work of trained scientists rather than of propagandists 
and dilettanti/’ the scarcity of journals devoted wholly 
to the scientific treatment of racial problems must be 
home in mind. There appears to be no need to scent 
a slander upon all methods but those mathematical. 
Heredity may be viewed from other not less ‘ scientific ’ 
points of view than those of statistics. 

Naturally, “ a journal issued by the Galton Labora¬ 
tory will be sympathetic to the methods of its founder, 
summed up in the title of his Herbert Spencer Lecture, 
* Probability the Foundation of Eugenics ’ ” But the 
harvest of other disciplines is not excluded Every new 
science is an “ unclean novelty/’ and as a field for 
prejudices “ the study of agencies under social control 
that may improve or impair the racial qualities of 
future generations, physically or mentally ”—the 
subject of the Galton Laboratory—has been and is 
singularly fruitful. If impatience with prejudice is 
intelligible, so is impatience with the vague and dubious 
expressions of much descriptive biology. Yet no one 
knows better than the workers of the Galton Laboratory 
the importance of qualitative characters and the diffi¬ 
culties imposed by the absence of definitions where 
exact measurement is impossible. 

Ultimately it is to descriptive biology that the 
biological statistician must go for scientific data. In 
practice the biometrician, if he has at times found fault 
with what he has received, has never disdained to seek 
light, in sociology or in medicine, upon his problems. 
The biologist, secure in a formulated if not a stereo¬ 
typed discipline, has found no need for statistical aid, 
and thus has received less pressure to inform himself 
of even the most elementary details of his colleague’s 
procedure. “ Obsolete lumber ” or not, the biological 
statistician is a fairly energetic raider of the storehouses 
of qualitative description. What is the truth under¬ 
lying the editors’ assertion that “ eugenics requires 
*. 

1 “Atmat* erf Eugenics/' voL l. porta i and t Edited by Karl Fearwoo, 
■Misted by Ethel M Ekjcrton, 1903, (The University Trow, Cambridge.) 
Annual subscription, 30s, net. 
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now, and will requite still more as it advances in the 
future, the most highly trained scientific minds,” if it 
is not a plain admission that their science is a discipline 
as well as a technique, and that the only facts they can 
afford to condemn or opinions to despise are those that 
are false ? 

The present issue contains a pedigree of Epicanthus 
and Ptosis hy C. IF. Usher, a note on the correlation 
between birth- and death-rates, with reference to 
Malthus’s interpretation of their movements, by 
Anthony B Hill, and the first parts of two larger 
studies— one on the u Problem of Alien Immigration into 
Great Britain/’ by Karl Pearson and Margaret Moul, 
and the other on the “ Relative Value of the Factors 
which Influence Infant Welfare/’ by Ethel M, Elderton, 
based on data provided by the Medical Officers of 
Health for Rochdale, Bradford, Blackburn, Preston, and 
Salford. Than this last it would be difficult to imagine 
a better illustration of the scope, methods, and diffi¬ 
culties of the technique adopted. The subject is 
essentially statistical but is complicated by all manner of 
circumstances from which an inquiry like that of the 
senior editor and his collaborator is free For example, 
among the factors influencing viability, are considered 
the health of the parents, the habits of the parents, the 
condition of the home, the occupation of the father, the 
place in family of the child, the age of the mother at 
birth of the child, and the employment of the mother 

Surely it is ot important e that questions of such social 
value should be studied and judged by methods more 
refined than those of casual acquaintance. It is im¬ 
possible to read Miss Elderton’s judicial reviews of her 
own results—which need not be summarised here as they 
are incomplete—without attaching to them a higher 
value than the partial results of other methods can 
claim The same applies to the paper on alien immigra¬ 
tion, the authors of which conclude that restriction is 
both nationally eugenic and practicable. With regard 
to both, some sentences m the latter paper may be 
quoted : 

“ For the practical purposes of prognosis there does 
not exist in the present material any correlation of the 
slightest consequence between the intelligence of the 
child and its physique, its health, its parents’ care or 
the economic and sanitary conditions of its home, No 
doubt the indiscriminative critic will assert that we 
advocate poor physique, carelessness in the parent, 
uncleanliness in the child with overcrowding and poverty 
m the home The workers in the Galton Laboratory 
are fairly inured to that type of criticism They hold, 
however, that the decencies of life are worth fighting 
for and obtaining for their own sake, and without an 
adventitious stimulus from vague assertions that their 
absence is the chief source of stupidity, if not indeed of 
mental defect, in the child. Philanthropists, seeking to 
reform deleterious conditions, never gain in the long 
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run, when they proclaim, without due research, that 
these conditions are the unquestionable cause of all 
concomitant evils.” 

There was never such pressing need as to-day for the 
work of such a laboratory as the Galton Laboratory; 
only by the skilled and methodical sifting of facts can be 
reached a state of knowledge that will lead to a raising 
of the standard of national fitness. 


The Study of History. 

Geschichte der Mathematik und Naturwissensckaften im 
Aliertunt. Von Prof. J. L. Heiberg. ( Handbuch der 
Alteriumswxssenschajt. Fflnfter Band, Erste Ab- 
teilung, Zweite Halfte.) Pp. v+ 123 ;. (Miinchen: 
C. H. Beck’sche Verlagsbuchhandlung, 1925.) TS° 
gold marks, 

HE fact is so well known that it is neither flattery 
nor even compliment to say that Prof. Heiberg 
is one of the most learned of living men Theodore 
Gaza, I feel sure, knew no mure Greek than he, nor can 
Casaubon or Selden or Bentley have been more in¬ 
dustrious and more erudite. The booklet now before 
us is one of the least of Heiberg’s works, but it is an 
astonishing performance; for he has managed to fit a 
real history of ancient science into its 120 pages. A 
reasonable share, some fifty pages, goes to the great 
subject of mathematics ; a delightful sketch of ancient 
medicine occupies the last thirty pages of the book ; 
and between the two are readable and most instructive 
chapters on astronomy, mechanics, optics, music, and 
natural science. 

When Zeuthen, another very learned Dane, wrote 
his short “ History of Mathematics,” he was more 
concerned with the development of mathematical 
concepts than with the precise part in that historical 
evolution which A or B happened to play; his little 
book was not over-full, but it was the perfection of 
lucidity. Prof. Heiberg’s book is of a different kind, 
for it is an encyclopaedic article which he has undertaken 
to write. It is packed to overflowing with information, 
but it is still exquisitely clear; it seems to touch on 
everything, and to omit nothing. Short as it is, eve^y 
student of the history of science will want to keep it by 
his side. 

To epitomise the long chapter on mathematics' is 
beyond our powers ; let us glance at the shorter chapter 
on ancient astronomy. Anaximander comes first, 
disturbing the old Homeric cosmogony; the Pytha¬ 
goreans, Philolaus, Anaximenes, and the rest, down to 
Oinopides and Anaxagoras, are next passed in review. 
Plato is shown to have given a firm foothold to astro¬ 
nomy in Athens, and we are told how the fantastic or 
at least poetic cosmology of the f 'Timfteus” and the 
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" Phaedo” led on to the more prosaic but more scientific 
work of Eudoxus and Callippus. There follows the great 
figure of Aristarchus (for whom we are, of course, 
referred to Sir Thomas Heath), and with Aristarchus 
we seem to have well-nigh reached to the Copemican 
system; Heiberg does not forget to tell us, from 
Plutarch, how Cleanthes abandoned Aristarchus's 
views as impious, and how Seleucus alone clave to him 
—that Seleucus who, together with Heracleides, would 
seem to have been the first to conceive of our universe 
as or infinite. 

The rival theories of epicycles and of circular but 
eccentric orbits are next discussed, and the particular 
relation of the former to the cases of Mercury and Venus 
is shown to foreshadow the views of Tycho llrahe. 
Meton and Euctemon, the great Athenian calendar- 
makers, come next in order ; and then we pass quickly 
to the story of the constellations, and to the popular 
poem of Aratus, with its many translators and com¬ 
mentators—that very poem which St. Paul quoted m 
his sermon on Mars’ Hill. Hipparchus, Theon, and 
Ptolemy are all discussed quietly and even leisurely. 
Next come Proclus and the other Neo-Platonists ; then 
the few Roman scholars, such as Varro, Seneca, Mar- 
tianus Capella, Manutius and Manitius, the last of whom 
plays his part, with Manetho, Firmicus, and Hephaes- 
tion, in the long history of astrology. Even the 
Byzantines, such as that great scholar of the eleventh 
century, Michael Psellus, or Leon the Philosopher, or 
Manuel Comnenus the Emperor, are not forgotten ; 
and who knows the Byzantines better than Prof» 
Heiberg ? The footnotes and references to books and 
scattered pamphlets are very copious; and out of his 
vast knowledge of MSS, Heiberg points out every here 
and there how this or that remains to be studied : how 
a commentary of Michael Psellus on Ptolemy lies un¬ 
collated in Paris, how a MS. of Theodore Metochiton 
awaits an editor in the Marcian, or how there is still 
much more of Vettius Valens than Cumont or Boll have 
told us of. 

Prof. Heiberg handies the immense literature of 
ancient mathematics, medicine, and the natural sciences 
with the selfsame ease. His story runs so smoothly 
it never reads like a compilation : we feel all the while 
that the writer is giving us only what he has made his 
own, that he has endless material in reserve, and that 
be can afford us little allusions and sidelights in plenty, 
which are fat beyond the mere compiler’s reach and 
ken. It is not everybody who happens to know that 
Jo. Philoponus and Simplicius, the Aristotelian com¬ 
mentators, were at daggers drawn; or that Barlaam 
oi Calabria (who paraphrased the and Book of Euclid) 
was the schoolmaster both of Petrarch and of Boccaccio. 
* , n.w.T. 
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Photosynthesis. 

Photosynthesis: the Assimilation of Carbon by Green 

Plants. By Prof. Walter Stiles. Pp. vii + 268. 

(London : Longmans, Green and Co , 1925.) i6r. net . 

WRITER of some considerable eminence says, 
in prefacing his account of one of our English 
shires, “ In the account which follows my aim has been 
to gather a . . . bouquet rather than to present the 
facts which the more practical traveller requires.” 
Prof. Stiles is less definite in his preface to the highways 
and byways of photosynthesis. In his preface we find 
“ an attempt is made to present a view of our present 
knowledge . . it is intended to be more general in 
"its scope ” than an earlier account by Prof. Stiles and 
Mr. Jorgensen, which “ was essentially a critical account 
of what were then recent developments of the subject.” 
Further on we find that the present account “ is not 
simply a critical review of recent developments.” We 
are left in doubt as to whether our fate is facts, bouquet, 
or both. 

We find that our guide has not stinted us of facts on 
the structure of assimilatory organs, the composition 
of the protoplasm of non-assimilatory organisms, the 
chemical composition of the green and yellow pigments 
of the leaf and how to separate them, the methods of 
measuring assimilation, the variation of the rate of the 
process with change of external and internal factors, 
and so on In fact, we might almost say that the author's 
hope “ that no important work has been overlooked ” 
has been realised 

Bouquets are, however, subtler and personal things 
in more ways than one. Selection and perhaps 
arrangement are required. If we have all the facts it is 
perhaps hopeless to expect selection, but one does look 
for some indication of the reaction of the collector to 
the facts he brings together for us. Prof. Stiles usually 
refrains from revealing himself, and when he does make 
comments he is sometimes misleading In his account 
of methods of measuring photosynthesis he commits 
himself to saymg that the continuous current method 
is the most reliable of all methods that have been 
evolved for measuring photosynthesis Apart from 
the facts that f continuous current ’ describes the 
supply and removal of substances rather than their 
measurement, and that the reliability of the measure¬ 
ment is not affected by the method of supply, the 
subject has many aspects. What is the explanation 
of the low values obtained by Brown and Escombe 
when using this method ? That these values are 
low is shown by the rate at which the plant increases 
m dry weight under natural conditions. Prof. Stiles 
puts forward as an objection to the eudiometric method 
the fact that the transpiration of a leaf into a closed 
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space disturbs the water relations of the leaf. We 
imagine that disturbed water relations is the explana¬ 
tion of the discrepancy between the results of Brown 
and Escombe and those obtained by other methods. 
The real point is that with different technique we 
have different sets of conditions both external to and 
inside the assimilating organ, and it is not reliability 
of method but the type of problem tackled which 
usually decides the technique. The quotation of the 
expression 

273 P-p l bv t , \ 
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used by Warburg in calculating assimilation, makes 
one wonder for what class of reader the book is intended. 

The author is not much happier in expressing himself 
when he is commenting upon the experimental results 
recorded In the section on the relation between rate 
of assimilation and the concentration of carbon dioxide, 
we find “ Warburg selected the unicellular alga 
Chlorella because in such a minute object the con¬ 
centration of carbon dioxide at the surface of the 
chloroplast must be in approximate equilibrium with 
that in the water outside so that complications intro¬ 
duced by the diffusion stage are practically eliminated.” 
What the complications are is not stated, but presuming 
that equilibrium means equality, we think that the 
author might have explained how size of object came 
in, and referred to the importance of the medium, 
water or air, and the relative amounts of carbon 
dioxide and bicarbonate. Later we find that in the 
■experiments of Blackman and Smith it u does not 
appear likely that the rate of photosynthesis might 
have been determined by the diffusion.’ 1 Whatever 
the author may mean, this statemen-t is misleading, 
for no matter what the nature of the organism the 
rate of photosynthesis is the rate of supply of carbon 
dioxide to the scat of the reaction. 

It is remarks such as the above that make one feel 
that our author, to return to our earlier analogy, is 
but a hurried visitor to our shire, and that but few of 
our intricate scenes have bewitched him so much that 
he has lingered awhile, and perhaps none has returned 
to him in his sleep. With so much ground to cover, 
it would perhaps be unreasonable to expect much of 
a visitor 

We have discovered but one error. The experiments 
of Willstatter and Stoll with elm leaves were carried 
out with a light intensity which these workers call 
24,000 lux, and not 48,000, as stated on p. 1B1. We 
should also like to protest against the continued con¬ 
fusion of Blackman’s Law of Limiting Factors and the 
laws of Liebig and Malthus. The first refers'to rates 
of a process, whilst the last two refer to size of a com¬ 
munity of organisms. 
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It would indeed be surprising if the first book of its 
type were perfectly satisfactory, Plant physiologists 
and others are indebted, however, to Prof. Stiles for 
courageously pushing on where others have hesitated. 
The presence of more than eight hundred and seventy 
references in the bibliography may give some idea of 
the labour involved. G. E. B. 

The Integration of Physiology. 

Principles of Human Physiology . By Prof. Ernest H. 
Starling. The Chapter on the Sense Organs edited 
by Dr. H. Hartridge, Fourth edition. Pp. xiii-b 
1074. (London: J. and A. Churchill, 1926,) 
255 :. net. 

I T is not too much to say that the “ Principles of 
Human Physiology” forms a definite landmark 
in English text-books on this subject. It is not many 
decades since a comprehensive text-book on physiology 
could have been written by almost any professor of the 
subject. To-day, owing to the rapid growth and 
differentiation of the subject, for which the large 
amount of research work and the still larger volume of 
published matter are responsible, there are few of our 
experts who would care to attempt the task, and of 
these a still smaller number would have any chance of 
success, so difficult is it to keep in touch with the 
advance of a subject which avails itself of the contem¬ 
porary advances in so many other branches of 
science. 

There have been attempts, especially on the continent, 
to overcome this difficulty by the collaboration of 
several authors in the preparation of a text-book, and 
while it must be admitted that such a book may gain 
in precision, as it does m detail, yet these advantages 
must be in great measure offset by the lack of homo¬ 
geneity from which such an effort must inevitably 
suffer. One even finds, in such productions, that the 
authors of different sections often express opinion* 
diametrically opposed to one another. Out of a 
hundred readers of such a book, ninety-nine find them¬ 
selves unable to form any definite opinions, while to 
the hundredth, himself an expert, the book is super¬ 
fluous. 

It is therefore a matter of the most urgent necessity 
to a subject like physiology that it be kept from falling 
to fragments, by being written up in an integrated 
fashion by a master hand. A book such as this serves, 
therefore, not only for the instruction of students, but 
also for the orienting of physiologists -themselves 4xr 
branches of their subject which they have not, by their 
research work, made peculiarly their own. 

Aware of the magnitude of the task which the anthp* 
has undertaken, we must therefore be prepared 
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look small errors of omission or commission or partiality, 
which are inseparable from such works, and in doing so 
we gain much more than we lose, for we do not think 
that a better balanced text-book of physiology has 
ever been or could possibly be written, Although much 
new matter has been added, the bulk of the volume has 
been reduced by the deletion of a good deal of the 
organic chemistry which occupied space in former 
editions. Some of the chapters might with advantage 
have been extended a little in order to preserve the same 
treatment of detail throughout ; thus, the chapters on 
the endocrine organs might well occupy twice their 
present space , as it stands at present, the physiology 
of the pituitary body, for example, occupies less space 
than, say, the general biology of nitrifying bacteria 
But these are small cavillings, and we must feci grateful 
to the author for the splendid viewpoint of physiology 
which he has given us 

The chapter on the sense organs has been edited by 
Dr. H. Hartridge, and is excellently done , it is certainly 
an advantage to have this specialised chapter revised by 
one who has devoted particular attention to the subject, 
and the inclusion of this chapter in no way mars the 
continuity of the book. Many of Prof. Starling’s 
colleagues have assisted him in the preparation of 
chapters dealing with subjects which they have made 
their own, and when we see how much of the matter 
incorporated in the book has emanated from the 
laboratories of University College, London, we feel how 
truly great has been the influence which Prof. Starling 
and his colleagues have exercised on the recent 
development of the science of physiology in Great 
Britain. 

“ Principles of Human Physiology " appeals most to 
those students who wish to get acquainted with the 
scientific side of physiology as it is to-day. The 
medical student who wishes to build a proper foundation 
for his clinical studies will be wise to choose it, and the 
science student working for a degree in physiology 
knows it to be indispensable; for physiologists them- 
sclyes it is too well known to need further commendation. 


An Australian Encyclopaedia. 

The Illustrated Australian Encyclopedia . Edited by 
Arthur Wilberforce Jose and Herbert James Carter.. 
Vol 1: A to Lys. Pp. x + 768 + 26 plates. (Sydney, 
N.SAV.: Angus and Robertson, Ltd.; London : 
The Australian Book Co., 1925.) n.p. 

HE first volume of an illustrated Australian 
encyclopaedia, by Captain A. W. Jose, a well- 
known Australian journalist and historian, and Mr. 
H. < 5 . Carter, president of the Linnean Society of New 
$0u$h W#les, forms an important addition to the refer- 

'• MQ. 4949. VOL, II 7 ] 


ence books on Australia. The work was begun as an 
historical and biographical dictionary in 1912, but after 
the War it was resumed and enlarged by the inclusion 
of Australian science. The volume is illustrated by 
numerous text figures and a series of beautiful plates, 
of which ten are coloured, and show characteristic 
algae, insects, birds, eggs, and reptiles. 

Amongst the scientific articles in this first volume 
are those on the aborigines, m which Mr. S H. Ray 
deals with the languages, Sir Baldwin Spencer with the 
customs and tribal organisation, and Dr. Raim&y 
Smith with the origin and physical character Dr. 
Smith repudiates as baseless the view that the 
aborigines are mentally so primitive that they are 
unable to count up to more than four, as some un¬ 
civilised tribes have numerical names for children up 
to ten , they are very quick in mental arithmetic ; and 
he says that the “ ordinary black fellow is as good at 
figures as his white brother/' that the aboriginal children 
at schools can be educated like white children and to 
the same extent, and that the “ parents object to any 
distinction in the curriculum or the standard," Dr. 
Ramsay Smith says that it is now established that the 
Australians are a homogeneous race of Caucasian stock. 
Mr. Ray, though rejecting some of the claims for the 
affinities of the Australian and South Indian languages, 
remarks that the Dravidian and southern Australian 
are of the same morphological type 

The article on artesian water refers to the widespread 
decline in yield of the Australian wells, and the view 
that their discharge is due to gas pressure caused by the 
inflow of superheated plutonic water is noticed in terms 
which show that the theory is regarded more seriously 
in Australia than when it was put forward twenty 
years ago. 

The article on flight traces the foundation of the 
modern aeroplane to the work of Hargraves, and quotes 
the prediction by Sir Richard Threlfall, in rebuke of its 
local neglect, that the time would come when Sydney 
would be less famous for its harbour than as " the home 
of Lawrence Hargraves, the inventor of human flight." 
Two of the more important articles are those on 
economic geography by Prof. Griffith Taylor, and on 
geology by Sir Edgeworth David and Prof Cotton. In 
the latter article the glacial beds of Adelaide are said 
to be probably Proterozoic, but possibly Cambrian, 
and the term Permo-Carboniferous is retained mainly 
as a matter of custom, with full recognition that the 
beds in question are Permian. The article on irrigation 
describes many adventurous enterprises; that on the 
ballot recalls its first adoption in Australia and its 
original name of the Australian Ballot; and that on 
the 'Labour Movement is sympathetic, but does not 
bring the story later than 1915. 

T I 
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Birds of Eastern China. 

A Handbook of the Birds of Eastern China ( Chihli , 
Shantung , Kiangsu, Anhwei , Ktangsi, Chekiang, 
Fohkten and Kwantung Provinces ). By J. D. D. 
La Touche. Part 1 (containing Families Corvidae, 
Parid®, Panund®, Sittid®, Certhiid®, Troglodytid®, 
Paradoxornithid®, Timaliid® and Pycronotid®. Part 
2 (containing Families Cinchd®, Turdid®, Muscicapid® 
and Lamid®). Pp. 97-192opiates 4-7. (London: 
Taylor and Francis, 1925.) 7 s, 6 d. net. 

WO parts of Mr. La Touche’s work on the birds of 
Eastern China have now appeared, and if the 
standard set in these two parts is maintained, a long-felt 
want m ornithological circles will be admirably filled. 
Since the appearance of Oustalet’s “Oiseauxde la Chine” 
in 1877, no book of any importance has been written on 
any of the larger areas of China, although a considerable 
amount of work has been done, and many authors, 
Ricketts, Styan, La Touche himself, Jones and Vaughan 
and other naturalists, have from time to time published 
articles in the Ibis and other ornithological journals. 
The author of the present work has adopted Stuart 
Baker’s classification as given in the “ Avifauna of 
British India ” ; a classification which will make it 
easy for readers of oriental ornithology. 

In a work of this kind there are naturally certain 
minor points upon which all ornithologists may not be 
able to agree with the author, but it is obvious that he 
has bestowed so much thought upon his work and has 
drawn his conclusions with such care and deliberation 
that his decisions will always have to be examined 
with attention before being discarded. We notice that 
Mr I a Touche divides Parus major and Pams cmereus 
into two species, although he himself admits that the 
two grade into one another. On the other hand, in the 
second portion of his work, he treats Turdus ruficoUis 
and Turdus atrogulans as races of one species, and quotes 
Stresemann to the effect that these two so-called sub¬ 
species hybridise* 

The majority of Mr. La Touche’s new forms have 
already been described in the Bulletin of the British 
Ornithologists ’ Union . In Part 1 we have Pyctorhis 
sinensis major and Pycnotus sinensis stresemanm , 
whilst in Part 2 we have Cynclus pallash wildert and 
Hemichelidon sibmea mcerta , but we would note that 
the types of these sub-species has not been recorded. 

When we come to the field notes, we find these to be 
very full and most interesting, due no doubt to Mr 
La Touche’s long and intimate knowledge of the 
countries harbouring the birds he discusses. So far, 
no map has been given of the localities treated, but we 
understand that one is to be given in Part 3 of this 
work, and such a map will add greatly to its value. 
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We may congratulate Mr, La Touche on having pro¬ 
duced a work which is not only sound from a scientific 
point of view but is also one of great interest. NO 
student of oriental ornithology but will welcome its 
appearance, and the chance of obtaining, at so moderate 
a price, so excellent a work. 

Our Bookshelf. 

Sampling and Testing of Highway Materials. By Prof. 
Wm. H. Barton, Jr,, and Prof. Louis H. Doane. 
Pp. ix + 355. (New York : McGraw-Hill Book Co., 
Inc ; London : McGraw-Hill Publishing Co., Ltd., 
1925,) 17 s. 6 d. net. 

The scope of this book is more extensive than its title 
would indicate, seeing that it includes a general treat¬ 
ment of cements, bricks, and aggregates, together with 
a variety of miscellaneous materials. The joint work 
of two American engineering professors, the treatment 
follows the usual lines of American laboratory manuals, 
the organisation of the testing-room being described 
with minutest detail and the various experiments out¬ 
lined in routine form. The consequent‘ cookery book 1 
diction is necessarily pronounced; but, after all, the 
method pursued is possibly the best for those who 
are to perform the tests ; while others, with laboratory 
experience in directing students, will appreciate the 
emphasis laid upon care and caution in conducting 
quasi-scientific tests in accordance with pseudo* 
empirical rules. In cement testing alone, this book 
will prove invaluable m the laboratories of the various 
colleges and departments, since it prescribes a number 
of tests additional to those usually recognised 
Of its nine chapters, the first three are devoted 
respectively to laboratory practice, sampling, and 
Portland cement and concrete. Even the specialist 
might benefit by perusal of these. Comparatively 
little has yet been attempted in Great Britain in 
regard to the standardisation of tests for hardness, 
abrasion resistance, toughness, etc., of stones. Chap, 
v. appears to lack scope and system in dealing with 
miscellaneous materials, but these deficiencies are 
compensated for to a great extent by the treatment of 
bituminous materials m the succeeding chapter. 

The thirty-six pages of Chap. Vii. ore devoted to 
specifications, mainly in accordance with the require¬ 
ments of the American Society for Testing Materials. 
The collection of diagrams and tables in Chap, vSi, 
affords a useful appendix to the book. Nine diagrams, 
showing the effects of various factors on the strength of 
concrete, are included, while, additional to a number 4 n 
the text, twenty-five useful tables are given of a type 
rarely found in text-books. A concluding chapter, 
“ Subgrade Soils,” is by Mr. J. R. Boyd, Assist*^ 
Engineer of Tests, U.S. Bureau of Public Roads, 
Washington. 

The History of Protozoology : Two Lectures delivered 
before the University of London at King’s College 
in May 1925. By Prof. F. J, Cole. Pp. 64+2 plates. 
(London: University of London Press, Ltd/195m,) 
This little volume is based on two lectures delivered 
by Prof. Cole at King’s College, London, in *9*5,^ $t 
is impossible in the small amount *>f space ai ;th£ 
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author’s disposal to give more than a brief outline of 
the more important events in the history of proto¬ 
zoology ; but it must not be assumed on this account 
that this has become a mere recital of dates and names. 
Far from it. By means of a judicious selection of the 
more important events in protozoological discovery 
and by the neglect of all matter of a controversial 
nature, Prof. Cole has prepared a very readable book 
which gives a much-needed sense of perspective to a 
branch of science which has been so very rapid in its 
growth. He emphasises the difficulties under which 
the pioneers worked and shows that we cannot appreciate 
them at their true value unless we rid ourselves of our 
modem bias. He illustrates “ not only the importance 
of success, but the significance of failure. In criticising 
our predecessors, we must not forget that we stand on 
their shoulders and that we owe as much to their errors 
as to their wisdom.'’ 

Commencing with Leeuwenhoek, the “ Father of 
Protozoology,' the more ^important discoveries are 
mdicated aqd their importance shown. The greater 
amount of space is given to the work of the past 
century—an era when so many brilliant discoveries 
in the medical and economic fields were made The 
whole of the science is covered, however, not merely 
the economic sides, and an extensive bibliography is 
appended by means of which the student is encouraged 
to pursue further the subject to which this forms such 
an interesting introduction. 


Air Ministry • Meteorological Office. The Meteoro¬ 
logical Observer's Handbook . Approved for the Use 
of Observers by the Meteorological Office and the Royal 
Meteorological Society. 1926 edition. (M.O. 191.) 
Pp vni + 136 -1- 36 plates. (London : II.M. Stationery 
Office, 1926.) 5s. net. 

This work is of interest to all meteorologists without 
distinction of the branch of weather study in which 
they are concerned, and its essentials are as necessary 
to trained physicists as to the more ordinary observer 
whose work is somewhat empirical. The necessity for 
uniformity of practice has been kept well in view, and 
with regard to temperature and rainfall, details as to 
position and exposure are of primary importance. The 
decisions of international conferences are adhered to 
so far as practicable. 

Instructions are given for making observations of 
the several elements, except that observations of the 
free atmosphere are not dealt with, this information 
being contained in other publications. There arc 
copious illustrations of autographic instruments, and 
details are given for their management. There are 
alsd complete tables for the manipulation and correction 
of the various observations. With many elements 
where diurnal variation is concerned, summer time 
ha* to be disregarded so far as is practicable by the 
observer or most important defects would be the result 
of observation. Notes of important action should be 
cfcife&iHy entered in the (permanent register* 

A new section on visibility, of special importance for 
navigation on the sea or in the air, has been introduced, 
and by its >id good observations can be made either by 
day or night A number of cloud pictures are given, 
a m the excellent representations will enable an observer 
to identify the various cloud forms. A study of the 
fail to interest an observer. 
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(1) A First Course in Statistical Method . By Prof. G. 
Irving Gavett. Pp. vii + 358. (New York : McGraw 
Hill Book Co., Inc.; London: McGraw-Hill Publish¬ 
ing Co., Ltd., 1925.) 17s. 6 d. net. 

(2) Mathematics of Life Insurance By Prof, L. Way- 
land Dowling. (Modern Mathematical Texts.) Pp. 
x +121. (New York : McGraw-Hill Book Co,,^nc.; 
London: McGraw-Hill Publishing Co., Ltd., 1925.) 
8 s. 9 d, net 

Hand in hand with the boom in industry in the United 
States there has been a continued spate of text¬ 
books on statistics, life insurance, and the mathematics 
of finance generally. The mathematical knowledge 
required to master these books, generally speaking, does 
not extend beyond elementary algebra, mainly per¬ 
mutations and combinations, and sometimes, but not 
always, a knowledge of differentiation In the first of 
the above works, for example, there is a special appendix 
on “ Derivatives and Integrals” expounding a great 
deal less than is known by the average schoolboy 
just entering a university course in Great Britain. 
Yet the scope of the work includes frequency, dis¬ 
persion, skewness, probable error, curve-fitting, cor¬ 
relation and regression. It means, of course, that no 
time is wasted in arguing with the reader; he is just 
told. If he is not satisfied with this, he will find in 
these works numerous illustrations in which it is so. 

The second of these books should he of value to those 
desiring to master the methods of calculation adopted 
in the many forms of insurance It is really a book on 
arithmetic and algebra applied in a stimulating manner 
to an interesting senes of special problems, and is very 
readable. Both works are well produced. 

The Journal of the Institute of Metals. Volume 34. 
Edited by G. Shaw Scott. Pp. 799 + xi + 33 plates. 
(London Institute of Metals, 1925.) 31 s. 6 d. net. 
Mktau.ographic studies of alloys of the non-ferrous 
metals occupy a large part of the present volume, and 
it is satisfactory to observe that in this field of research 
England takes the leading place. Such an investigation 
as that of Drs. Hanson and Gayler on the ternary alloys 
of aluminium, copper and zme, with its extraordinarily 
complex equilibria, shows to what perfection the 
methods of study in this field have been brought. 
Two quite independent investigations deal with the 
/j-brasses and their transformation at 470°, both 
arriving at the conclusion that a eutectoid is not 
formed, and that the transformation is one which is 
not accompanied by any change of structure. The 
copper-tin and copper-cadmium alloys are also studied. 
Two papers are concerned with the influence of time in 
tensile tests conducted at high temperatures, this being 
now a matter of technical importance, on account of 
the need for metals which can withstand continuous 
loading at high temperatures. A note on the copper 
objects of the American Indians before the arrival of 
the Spaniards will be of interest to archaeologists. The 
objects are of pure material, apparently Lake Superior 
native copper. More than half of the volume is 
occupied by abstracts, the literature relating to non- 
ferrous metals haying now been brought up-to-date, 
and covering a very wide field, Thia work is remark¬ 
ably .well done, and is worth consulting by others than 
metallurgists, on account of the large quantity of data 
brought together from many sources. 
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Letters to the Editor. 

[7he Editor does not hold ktmselj responsible for 
optmons expressed by his correspondents* Neither 
can he undertake to return , nor to correspond with 
the writers o/ t rejected manuscripts intended for 
this or any other part of NATURE. No notice is 
taken of anonymous communications .] 

Spinning Electrons. 

I undersiand that in the newly proposed spinning 
electron the periphery is supposed to move faster than 
light, and the question has arisen in some minds 
whether such a motion can be allowed by the rela¬ 
tivity theory I think an assurance can be given 
that the relativity theory raises no objection 

It must be remembered that the mass and energy 
of an electron are considered to reside in the electro¬ 
magnetic held outside its boundary Whether the 
electron spins or not, this field is steady, so that 
there is no question of any transport of mass or energy 
with speed faster than light It is only when energy 
or sign ah are alleged to go faster than light that the 
relativity theory is moved to intervene Further, the 
spinning electron represents a state of the world— 
distribution of charge-and-current vector—which, 
while differing from that of an electron at rest, is never¬ 
theless equally static and unchanging It seems 
almost an abuse of language to apply the term 
velocity in connexion with a structure which is 
perfectly stationary , but the description in terms of 
spin may be held to serve its purpose since it leaves 
no doubt as to the structure intended 

The mathematical definition of velocity (dx/dt) 
contains no special reference to motion in a dynamical 
sense, x is merely the co-ordinate of a selected succes¬ 
sion of world-points, and there is in the definition 
no guarantee that dx is traversed by anything except 
the thought of the mathematician In describing 
the electron as spinning, what happens is that, faced 
with a hitherto unimagmed structure, we make our 
thought skip faster than light round its boundary, 
and by so doing succeed m seeing a correlation with 
a more familiar structure, namely, that of an electron 
at rest The correlating velocity has no more physical 
existence than has the factor v - i used to correlate 
the structure of the four-dimensional world to the 
more familiar structure of a four-dimensional Euclid¬ 
ean space In a deeper analysis we should not speak 
of a moving charge-element but of a charge-and- 
current vector, motion being attributable only to 
boundaries or analogous features of charge distribution 
—not to charge , but to a charge . When in the cruder 
description the charge moves faster than light, the 
charge-and-current vector becomes space-like. 
(In ordinary macroscopic phenomena is always 
time-like ) 

It may be interesting to recall that the conclusion 
that the electron contains a space-like was already 
reached tentatively from a study of the interrelation 
of the electromagnetic and gravitational fields (see 
my "Mathematical Theory of Relativity/' p 211). 
It is deduced from Weyl’s action-principle So far as 
I can make out, Weyl himself reached a different 
conclusion, but it seems a straightforward result from 
his theory From the action-principle a formula was 
obtained connecting mass-density with the electric 
vector (p„= - (Plizr))* J*) and the conclusion was— 
" Since the density of matter is always positive, the 
electric charge-and-current inside an electron must 
be a space-like vector, the square of its length being 
negative It would seem to follow that the electron 
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cannot be built up of elementary electrostatic charges 
but resolves itself into something more akin to 
magnetic charges.'* A. 5 . Eddington, 

Observatory, Cambridge, 

April 24. 

I feel that there are serious arguments against the 
two objections raised by Mr Kromg (Nature, April 17, 
p, 55°) to the view that the electrons in the atom 
possess an inherent magnetic moment, a view which 
Uhlenbeck and Goudsnut have shown to have im¬ 
portant spectroscopic consequences. I will consider 
first the second objection, which seems to me to involve 
implicit assumptions about the structure of the 
atomic nucleus which go far beyond our present 
knowledge of the facts or even of the probabilities. 
I am prepared to follow Mr. Kromg to the extent of 
believing that if an electron has a quantised spin 
when in a Rohr orbit, an electron which has the 
privilege of taking part in the building up of an 
atomic nucleus will have the same property of 
possessing one or more units of angular momentum 
or of magnetic moment. But it seems to me improb¬ 
able that the electron after it has entered into the 
composition of the nucleus will be able, as an in¬ 
dividual electron, to retain this angular momentum. 
The ' dimensions ' of the nucleus are not very much 
greater than those of an electron, and as the nucleus 
may contain a very considerable number of electrons 
and protons, it must be a highly interlocked structure 
of a kind which scarcely seems likely to afford oppor- 
tumty for the ordered spinning contemplated 

I suggest that what is more likely to happen is that 
the electron gets nd of this angular momentum in the 
process of nucleus formation either by passing rt on 
to the nucleus as a whole or else by radiating it away. 
If the angular momentum is transferred to the 
nucleus as a whole, its magnetic effect becomes 
negligible owing to the much higher moment of 
inertia of the rotator , so that in either event the 
nucleus would have no appreciable magnetic moment. 
That the nucleus as a whole does possess a quantised 
angular momentum is shown by the mechanical 
gyromagnetic anomaly, as I showed in 1922 (Roy. Soc. 
Proc , A, vol 102, p. 538), and also, though less 
directly, by the corresponding and similar spectro¬ 
scopic anomaly In any event the magnitude of the 
mechanical gyromagnetic anomaly makes it necessary 
to admit the existence of a quantised spin of the 
nucleus, a structure the ‘dimensions' of which are 
not much greater than those of an electron. 

As regards the first objection, the statement as to 
the foundation of the Bohr magneton resting on the 
orbital motions of electrons which can be treated 
solely as point charges moving with velocities small 
compared with that of light, seems to be too narrow. 
If it is assumed that an electron is a sphere of radius 
R carrying a charge e and that the inertia is entirely 
electromagnetic (these are the simplest assumptions 
which can be made), the application of the quantum 
condition jpdq - nh, where/* is the angular momentum, 
requires that for any rotation the magnetic moment 
of a spinning electron should be n , ehfqrcm where n 
is an integer and the other factor is the magnitude 
of the ' Bohr magneton.' O. W. Richardson* 

King's College, 

Strand, W.C2. 

April 19. 

In view of the letters recently published in Nature 
upon the subject of rotating electrons, it may be of 
interest to mention some attempts made four years 
ago to use this idea in explaining the stability <a the 
nucleus. It is common knowledge that the iact thfct 
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nuclei can exist despite their excess positive charge 
cannot be explained without introducing hypotheses 
outside the classical electrodynamics. Whilst the 
electrostatic attractions which would lead to collapse 
of matter may be balanced by the centrifugal accelera¬ 
tion of the particles on stationary quantised orbits, no 
inertia effect can compensate the electrostatic repul¬ 
sion which should lead to the explosion of the nucleus. 

The idea, which was not pursued as it did not seem 
susceptible of quantitative examination, was to 
assume that protons and electrons are rotating at 
speeds given by the usual quantum condition. It is 
at once evident that one cannot go very much further 
without making some arbitrary assumption— 

1 About the distribution of electricity and mass 

m the proton or electron, if indeed either term 
has any meaning when referred to part only 
of a particle. 

2 About the force holding the proton or electron 

together if the parts repel one another as they 
would if the ordinary laws of electrodynamics 
apply to them 

3 About the magnetic field of a rotating proton or 

electron 

This much, however, is clear, that if the effective 
radii are of the order usually assumed, the peripheral 
speed would in either case approach the velocity of 
light and that the peripheral speed of the proton 
would approach it somewhat more closely than that 
of the electron If anything like the ordinary laws 
hold, this means that protons and electrons will have 
intense magnetic fields, almost, but not quite balancing 
their electrostatic fields at distances of the order of 
their radu, the magnetic field of the proton being 
somewhat greater than that of the electron At 
greater distances, of course, the magnetic forces would 
disappear compared to the electrostatic forces, since 
their value decreases more rapidly than with the 
square of the distance 

With such particles it is clear that stable nuclei 
can be built up, for the magnetic forces can be 
arranged all to support cohesion, whilst, of course, 
only the excess positive charge is available to cause 
disruption Since the positive particle with its 
greater mass has the greater peripheral speed and 
magnetic field, an excess positive charge can be 
accommodated. It is possible to make fairly plausible 
assumptions which explain the stability of the simpler 
nuclei, but aa it is impossible to base them upon any 
exact calculation without making hypotheses about 
the internal forces, they are scarcely worth recording 

F A Lindemann 

Clarendon Laboratory, 

Oxford, April 23. 


In a recent letter to Nature (February 20, p 264), 
Messrs. Uhlenbeck and Goudsmit have shown how 
the theory of the spinning quantised electron can be 
applied to the problem of tne multiplet structure of 
spectral lines and that of the anomalous Zeeman 
effect. In both cases the theory gives excellent 
results, if the ratio m\M of the magnetic moment to 
the mechanical one is identified with the corresponding 
ratio for the orbital motion {ef2 cm*, where e is the 
charge and m* the mass of the election) in the former 
case, and to the double of it in the latter. 

The following is a brief account of a solution of 
tins paradox on the basis of the special relativity 
theory (the fuller publication being reserved for the 
ZtHschrifl f&r Physic 


* thin question b&s been already treated on different lines by Dr Thomas, 
<tf Copenhagen I am Indebted to Dr. W. Paiill for tire possibility of taking 
notice of Dr. Thomas' paper before it Was published, and also for valuable 
Ug|gefttiow In the floam of my own Investigation. 
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Without entering into the consideration of the 
spinning motion of the electron and into speculations 
about its * inner structure/ we shall treat it merely 
as a point, associated with a vector m, corresponding 
to the magnetic moment, and possessing a mechanical 

moment M — * m. From the point of view of the 

relativity theory, a three-dimensional vector quantity 
must be considered as the space part either of a 
four-dimensional vector with four components or of 
an antisymmetrical tensor with six components 
Now, the magnetic intensity H represents, as is well 
known, the space part of the electromagnetic field 
antisymmetrical tensor F*p - - Fpa (a, fi ~ 1, 2, 3, 4) 
the ' time part' of which corresponds to the electric 
intefisity E, according to the Minkowski substitution . 

fFw> I 7 »i* -^la* 

\H lt H 2 , ~%E lt -iE 2 , -lEj 

It appears necessary, therefore, to introduce as the 
four-dimensional extension of m an antisymmetrical 
' moment tensor J 

/M a3 , Maj, Mg4* 

\m lt m 8 , ?w a , ip v ip 2 , ip 3 / 

the ' time part' p of which is a three-dimensional 
vector analogous to the electrical moment of a dipole. 

The corresponding extensions for the three-dimen¬ 
sional magnetic energy - m H and torque mxH with 
components Wa/fia - mpH* are then easily seen to be 
U - - bna&Hap (the summation sign for equal index- 
pairs being omitted), and f af i - m ay F^ y - mp y F ay De¬ 
noting the electron’s ‘ proper time ' with r, we then 
get the following equations for the ‘ spinning motion/ 
that is, the rate of change of M a p . 

“ “ MayFpy - Hfi y F a y, . . ( x ) 

which are equivalent to 

1 dm „ _ 1 dp „ _ , . 

- r- ^mvH + pxE, - /-pxH-mxE (a) 
k dr tear ' ' 

These equations are, however, strictly valid in that 
case only, when no a priori relation between m and p 
exists In the case under consideration these vectors 
are connected with each other by the invariant 
relation 

= 0 (*?=-£). ■ ■ (3) 

that is p=*-vxm, ... (4) 

c 

expressing the fact—or rather the assumption —that 
in a co-ordinate system, in which the electron's 
translational velocity v is zero, the * electrical 
moment ’ p must vanish. In order to account for 
this restriction one must replace the energy function 
U by U' ~ - kfiafiFafl-AafrLpXfi, where A* are the com¬ 
ponents of an indefinite vector multiplier, and accord¬ 
ingly replace the equation (1) by 

1 d y ■ tt 

X dr ~ “ M0yF ay + A y(£aM0y " ^0May). * (5) 

By means of the relation (3) and xjc*= - c 1 the 
following expression is found for A y : 

4Y = z?(*Fy0*t-*Y)- ■ • • ( 6 ) 

A more rigorous deduction of these equations, as 
well as of the corresponding equation for the transla¬ 
tor motion of the spinning electron, is achieved by 
means of the Hamiltonian principle SjLdr^o, with 
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the two accessory conditions = - c* and = o, 
the Lagrangian function having the form L ^ 

c 

+ T + iMapFafr where <£ 0 is the electromagnetic poten¬ 
tial and T the ' kinetic energy ' of the electron's 
spin This quantity as well as oafi must be regarded 
as functions of the ' angular velocity ’ u a p - - 

their variations being expressed by $T - 

and ~ (chla /3 = <*>a.fidt) 

Omitting the deduction (which will be found m 
my Z . / Phys paper), I shall give here but the final 
equations, which are (5), (6) and 

^.(Xia + A PW*) = e c Fa.pXfi + . ( 7 ) 

where the factor \ differs very little from the * rest- 
mass ’ m Q 

U 1 

X = fH (t + c % == W<> - ~4Lafi£*$. . . (8) 

By applvmg these equations to the motion of a 
spinning electron about a fixed nucleus, it appears 
possible to get with the same value of the ratio, 

a correct representation both of the 

cm 0 

multiplet structure and of the (anomalous) Zeeman 
effect. For example, in the absence of an external 
magnetic field (H - o) we find from (5) the following 
approximate equation for the secular variation of m 

. («,) 

v 

where H's* xE is the mean magnetic intensity in a 

co-ordinate system where the electron is momentarily 
at rest (the mean being taken for the undisturbed 
orbital motion) This equation differs from that of 
Thomas by the fact that it refeis to the secular mean 
and not to the true motion; it corresponds to an 
apparent ratio between the magnetic and mechanical 
moment of the electron’s spin, which is exactly 
e<jual to one half of the actual one k , that is, coincides 
with the corresponding ratio for the orbital motion 

J. Frenkel 

Hamburg, March 25. 


Transmission of Stimuli in Plants. 

Snow * has confirmed my discovery that the pro¬ 
pagation of stimuli in the stem of the so-called 
Sensitive Plants is due to the transport of a hormone 
m the water of the trachese.* He, however, comes to 
the conclusion that in the leaves there is another and 
more rapid means of conduction of stimuli. This 
function he provisionally assigns to protoplasmic 
processes. 

The idea that the same end is attained in the stem 
and in the leaves by two entirely different processes 
is difficult to accept. At the same time BoseS * view, 
which attributes the propagation of stimuli in both 
these organs alike to protoplasmic processes is 
negatived by the experiments of MacDougal, Cunning¬ 
ham,* and myself. In my own experiments especially 
it was rigorously proved that propagation took place 
across zones m which there were no living elements 


96 ' p ' 349 * 19 * 5 ’ vo1 * 188 - NAtu «* 

tvtivSuto, pLj** 1 * 19161 vo1, ** p 51; rtsum * * Arck - m * Bici . 

I ni Tl £ E ; voL , ll6, p * 376 • Proc - *a. * 9 * 5 . vol. 98, p. 390. 

4 Bot, Gum , 1896, vol 22 , pp. 296, 397. 
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Bose's statement that he cannot repeat my experi¬ 
ments, which were contrary to his own conclusions, 
may be put aside, inasmuch as my results have been 
confirmed by Snow and others 8 

It is true that my experiments were principally 
earned out on stems. Nevertheless, two series were 
carried out with leaves, and proved conclusively that 
in these organs also the propagation of stimuli is due 
to the transport of hormones in the water of the 
tracheae. However, when Snow brought forward 
new facts and interpreted them in support of his 
view that there are two distinct means of propagation, 
T determined t6 make a further study of the matter, 
as I thought it of the highest biological importance 
to determine whether the propagation of stimuli m 
plants took place by a means comparable to nervous 
transmission in animals, or whether it is simply and 
solely due to the transport of hormones. 

My complete work on this subject will not be ready 
for publication for some time Consequently, this 
is a short account of my experimental results without 
critical discussion Meanwhile, 1 would merely state 
that the cohesion theory of Dixon and Joly appears 
to me to afford the explanation of the water move¬ 
ments which cause the propagation of stimuli • 

In 1024 T earned out the following expen men ts ; 
I stripped the middle region of the pinna; of a leaf 
of Mimosa spegazztnti of a number of its pinnules, 
leavmg only about six pairs at the base and six at 
the apex On the in tact pinna there were about 
thirty pairs Then one of the pinnae was cut off and 
supported obliquely in a vessel of water close by the 
pinna still attached to the plant When the remaining 

E innules of each pinna had reopened I applied a small 
eat stimulus to the apical pinnules The basal 
pinnules of the attached pinna quickly closed, and 
the stimulus often passed on to other leaves, but in 
the severed pinna the basal pinnules did not close, 
although the applied stimulus was no less ; indeed, 
it was often intentionally greater. Similar results 
were obtained with Mimosa pudica 

Last summer I made experiments on the basipetal 
propagation of stimuli through a region of a petiole 
which had been killed. A jet of steam applied for 
about 10 or 15 minutes was used to kill a length of 
5 mm. of the petiole. After the pinnules had re¬ 
opened, a stimulus was applied by burning the apical 
third of a pinna—sometimes somewhat more In 
every case the stimulus was transmitted to the 
primary pulvmus and nearly always could be traced 
tieyond that by the responses of other leaves. Snow, 
who failed to get this result, assigns the success of 
Haberland 7 and Fitting 8 in similar experiments to 
the transport of sap from the killed cells, and con¬ 
siders this type of transmission quite different from 
that occurnng m normal leaves, This interpretation 
is negatived when one compares the velocities found 
m normal leaves, which have been selected as being 
as similar as possible to the experimental leaves* 
In the first column of the following table are shown 
the velocities (in cm. per min ) of propagation in 
these experimental leaves compared with the velocities 
observed m the similar normal leaves. In tile 
second column the velocities of propagation of the 
stimulus in the stem after it had passed from the 
killed portion of the petiole, compared with that 
observed in the stem supporting the normal control 
leaf, are entered. 


* Betlr, g atlg. Bot., 1934 , vol. A, pp 360 - 962 ; Z*iUck* 4 /. fioL, 19 *$, 
vol. 17 , p. *60 And p. 361 . I Am Informed that. *Ho in Oxford* the passage 
of a stimulus across an organic discontinuity in the stem has beeb 
demonstrated 

4 Naturx, *934, vol 1*4. 6*6. 

* 4t Das reixlelttynde Gewebeayitem tter Slwipflanw/' 1690, p. 56. 

* Jikrb /. etti. Bat , tp04f vol. 59. t>* 5*1- ^ • 
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Table. 



Velocities in Leaf. 

Velocities in Stem. 

Experimental Plants 

Normal Controls 

I 93. 75. 48 . 6 S, go 

96 , X 02 , So, no, 160 

9* 3. 3, 3. 13 

6 , 4 3 . 0, 7 * 8 , 24 


Here it is evident that the velocity in the experi¬ 
mental and normal leaves are of the same order, while 
those observed in the stem are much smaller. This 
difference finds full explanation in the difference of 
the cross-section of the conducting wood m the two 
organs. The fact that the velocity in the leaves having 
killed zones m the petioles is generally less than 
that observed m the normal ones may be explained 
as due to changes brought about in the wood by 
the application of the steam. Probably the most 
important of these changes is the development of 
water vapour in some of the tracheae. 

Snow found that the velocity with which colouring 
matters rise m the stem corresponds fairly with that 
of the propagation of stimuli. Last autumn I also 
carried out similar experiments with M. spegazzmn, 
making use of eosin. When cut branches are trans¬ 
ferred from water into a solution of that dye, the 
colouring matter rising in the stem acts, m most 
cases, as a stimulus, and it is possible to follow its 
rise by the consecutive fall of the leaves from the base 
to the apex of the stem. In a dozen cases immediately 
as a pulvmus responded 1 cut it across and found 
the eosin already arrived This method is not 
applicable to tertiary pul vim, which are in general 
less sensitive to eosin In order to meet this difficulty, 

1 added a good stimulant (an extract of the long shoots 
of Sttgmatophyllum httorale) to the eosin solution, 
making up the concentration of the latter to 5 per cent 
This solution was applied to the cut end of a branch, 
and usually the lowest leaf of this branch was the 
subject of these observations As soon as the top¬ 
most pinnules of a pinna of this leaf'had closed, 1 
cut off the terminal portion (4-10 mm.) of its rachis 
with a scissors and examined it to see if the colouring 
matter had reached it. At the same time stop-watch 
observations gave the velocities of the propagation 
in the stem, the leaf, and the pinna The results 
showed dearly that the stimulus is transmitted, 
alike in the stem and the leaf, by means of the water 
current. Out of 37 experiments, in one only was the 
eosin not found in the tip of the pinna In all the 
other 36 cases a simple lens was sufficient to show 
the eosin on the cut surface of the apex of the pinna 
Among these there were cases m which the pinnules 
from the base to the apex closed in 5, 4, 3j, 2{> 

2 min In these cases, whether one applies cutting or 
heating as the stimulus, the tension previously exist¬ 
ing in the water of the conducting tracts must 
disappear owing to the rapid motion of the liquid 
The neutralisation of the tension must follow the 
immisaiqn into the waterways of the sap of the 
responding ceils, namely, those of the tertiary puivini 
of the pinnules which close one after the other. The 
coloured liquid -containing the hormone is present 
effectively in the tracheae of the leaves even beyond 
the level of the motor organs which have responded, 
as other experiments demonstrated to me; and, in 
certain cases at least, the sap expelled by the respond¬ 
ing puivini, containing in all probability the hormone, 
hfiups in the propagation of the stimulus. 

, .fa another set of experiments I bent down a piece 
of a branch supporting a leaf into a shallow vessel 
of eosin solution. 1 then cut across the petiole under 
tfes liquid, At the moment of the closing Of the 
tRfmmt pinnule, I cut off a small apical portion 
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(4*$ mm.) from its rachis. Of 12 such experiments, 
11 showed the eosin present m the cut surface of the 
apical region. For this experiment I used a more 
concentrated eosin solution to allow for dilution 
caused by the exudation from the cut * Schlauch- 
zellen * 

In other experiments I bent down the tip of a leaf 
very gently into a solution of eosin and then cut 
it while submerged Microscopic examination then 
showed that the eosin arrived at the base of the last 
pinnules as they closed Sometimes the presence 
of the dye m the transverse section of the rachis of 
the pinna might be observed with a simple lens, but 
sometimes it required a compound microscope to 
reveal it By using a more concentrated eosin 
solution (30 parts m 100) it was possible, m nearly 
every case, to demonstrate that the eosin arrived 
simultaneously with the stimulus, at the bases of the 
pinnules of the adjoining pinna 

Ubaldo Ricca. 

Genoa, Italy. 


Experiments in the Shaping of Wood 
with Flint Implements. 

The discovery (Nature, January 9, 1926) made 
during my archaeological excavations in 1925 of an 
ancient wooden structure, induced me to carry out 
some experiments m the shaping of wood with flint 
implements. So far as I can ascertain, this matter 
has not been investigated extensively, and the results 
of my work may therefore be of some interest The 
flint implements used in these experiments were flaked 
by me with a quartzite hammer-stone, and compose 
—an axe (Fig x, B), planes (Fig i, A and D), a 
pointed specimen (Fig. I, C), and a flake with thick 



Fio 1 “-Flint implements made by Mr J. Reid Molr and used in the 
experiments described. A and D, planes , B, axe which was shafted 
along the dotted line, C, point used for boring , E. section of branch 
from which specimen shown in Fig 2 , C, was formed , the continuous 
and dotted lines, enclosing crosses, indicate the four pieces which we re 
split oft the original branch Reduced to J. 

back, and more or less straight cutting edge. The 
axe was mounted 1 along the dotted line shown in 
Fig. 1, B, m a split stick about two feet m length, and 
I found that with this weapon I could detach 
branches up to three inches in diameter from trees 
without any great difficulty, Tl^e axe is flaked on 
9 ne side only. On the side not figured, unflaked 

1 The atone was kept In position by string tightly bound round the split 
portions of the stick. 
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cortex is present, but this fact made, apparently, 
little or no difference to the cutting powers of the 
edge. 

The specimen shown in Fig. 2, B, is part of the 
"branch of an apple tree which was detached with the 
axe described, and shaped roughly to the form of a 
pointed stake, such as was found supporting the 
wooden structure above mentioned (Nature, January 
9, 1926) It will be remembered that this structure 
was formed of two pieces of oak, of plank-like form, 
evidently split off from a trunk of considerable size, 
and 1 was anxious, therefore, to see if it were possible 
to produce, with flint implements, a piece of wood of 
plank-like form, from a branch with a more or less 
rounded section The result of my attempt to do 
this is illustrated in Fig 2, C, and it will be seen that 
I was successful in my efforts The branch was first 
of all split longitudinally four tunes with the axe, 
so that the outer, rounded surface was removed 



Fig. % — Specimens of wood shaped with flint implements. A, piece of deal 
perforated by flint point, D, branch of apple tree pointed—note cut 
indicated by arrow , C, apple wood shaped to a plank-like form from a 
more or les* circular branch , D t branch of elm sawn through with a 
flint flake Reduced to about ). Photograph by the Curator, Ipswich 
Museum 

(Fig i, E), and the specimen thus caused to assume 
an approximately plank-like form, oblong in section. 
The wood, which is part of the branch of an apple- 
tree, was then further modified to the desired shape 
by means of the planes shown in Fig. i, A and D, 
which were also used m smoothing down the point of 
the stake illustrated in Fig. 2, B. The piece of deal 
(Fig 2, A) was perforated by means of the pointed 
implement (Fig 1, C), the operation being carried out 
from both sides of the wood alternately, while the 
specimen shown in Fig. 2, D, represents a branch of 
an elm tree which was sawn through with a flint 
flake, the cutting edge of which I did not provide 
with ‘ teeth/ With the exception of the axe, which 
was mounted, all the other flint implements were 
held in the hand when in use. 

The simple experiments I have been able to carry 
out have convinced me that with suitably shaped flint 
implements it is possible to do most things in the 
rough shaping of wood that can be done with steel tools. 
Further, it appears to me at present very difficult to 
distinguish, m the majority of cases, between wood 
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thus cut by flints, and that which has been roughly 
shaped by steel. In this regard I would direct attention 
to the cut (indicated by an arrow) in Fig. 2, B, and 
resulting from a blow with the flint axe (Fig. i, B). 
This incision is, however, so narrow and * clean' that 
I cannot see how it i9 possible to differentiate between 
it and a cut produced by a sharp steel hatchet I 
found that the shaping of these pieces of wood, 
though not actually difficult, was nevertheless a very 
slow process, as may be judged from the fact that it 
took me about half an hour to perforate the piece of 
deal shown in Fig 2, A 

It would seem probable that prehistoric man, from 
the earliest times, utilised wood for making into 
implements and weapons, but it is only under excep¬ 
tional geological conditions that any examples of this 
material would be preserved till the present day. 
The experiments I have earned out have demon¬ 
strated to me that very many of the ancient flint 
implements, referable to every phase of the Stone 
Age, which have been found, are admirably adapted 
for the shaping of wood and similar material, and I 
feel that these practically indestructible flint imple¬ 
ments represent, as it were, merely the ‘ insoluble 
residue ' ol prehistonc industnes, of which the other 
and more friable artifacts have disintegrated and 
disappeared dunng the great periods of time that 
have elapsed since they were made. If this surmise 
is correct, then the flint implements of ancient man 
give us, perhaps, but a very small and imperfect picture 
of hi9 state of civilisation J Reid Moir. 

One House, Ipswich 


Relation of Weight to Height during Adolescence. 

My friend, Mr D Caradog Jones, who during his 
stay in Manchester was my collaborator in the 
anthropometric work which has been carried on at 
the Manchester Grammar School for so many years, 
has directed ray attention to his contribution to 
Naiukk of April 10, and has asked me to make some 
further comments I gladly do so, partly as an 
acknowledgment of the help which he so unstintingly 
gave me and partly because I am also indebted to 
Prof. Dreyer for the interest he showed in 1921 in 
the work at the Grammar School, and the help I have 
gamed from his numerous attempts to connect body 
measurements with accepted standards of body 
metabolism. 

The formula to which Mr. Jones directs attention 
was first brought before my notice by Dr James 
Kerr of the London School Board in 1911, when he 
was searching for a method of expressing mathe¬ 
matically the degree of nutrition of young children 
which was noticeable to the eye of the medical 
observer. Mr Jones has applied this formula to 
adolescent children, among whom Livi claims that 
the result becomes constant for the * mean' boy. 
It is, however, evident that the constant which Livi 
obtains is somewhat different from the constant 
obtained from the Grammar School boys. In study¬ 
ing the application of various formulae I have felt to 
an increasing extent that the greatest difficulty in 
accepting any special one is due partly to the fact 
that the human body is built to do several entirely 
different kinds of work and that it develops therefore 
in a different way under different conditions. The 
apparent uniformity that is obtained by Livi's formula 
may be due to the fact that only two factors are taken 
into account, and that other factors, however essential 
to school anthropometry, are left out of account, , 
particularly chest circumference, on which Dreyer 
himself lays stress in his " Assessment of Physical 





NATURE 


657 


• MaV8 , ] 


FttftSss/' yriuch affords information both of body build 
and inspiratory reservoir. 

% am by no means certain, however, that the 
physical framework and the mechanical output which 
fit a boy to be a long-distance runner is the same as 
those which fit him to be a good swimmer or a good 
gymnast, and there is good ground for believing that 
the good scholar in any given population is better, 
physically as well as mentally, than the poor scholar 
m the same population, but that this superiority may 
not be so manifest when we are dealing with another 
population. Even the accepted constant relation 
between body surface and body mass that is adopted 
for basal metabolism provides us with only a limited 
basis for judgment when we consider the metabolism 
of different forms of active life We find that the 
area of the body surface, even as calculated from the 
mass, affords only a limited knowledge of the function 
of the skin and its capacity for heat radiation or the 
elipunation of perspiration. All that one can hope 
from any of these formulae is a basis for calculating 
variations in a particular population They do not, 
I think, provide a standard of proper growth suitable 
for ail conditions, nor do 1 think any uniform standard 
can be found applicable to all classes and races after 
adolescence is established. 

So long ago as June 1899, Nature published some 
very remarkable grading charts of a group of public 
school boys of an earlier generation by Mr. Cecil 
Hawkins, which enabled one to calculate the relative 
variations from the ' mean J of different boys in 
height, weight, and chest girth at successive ages 
Graphs based on these illustrating special types of 
physical development were given in an article m the 
School World in August 1903 Mr Hawkins’ grading 
tables were in use at>this school from 1909 until 1921, 
and have proved of inestimable value in studying the 
growth ot individual boys m different directions 
With the help of similar tables applicable to more recent 
conditions, but based on expected time increments of 
growth, which Mr Jones has drawn up for Grammar 
School boys from figures calculated by Matthew Young, 
I have been able to compare the body build and the 
body metabolism as indicated by vital capacity of 
boys distinguished in different forms of athletic exer¬ 
cise, e.g. long-distance running, sprinting, swimming, 
gymnastic competition, high scholarship, and also a 

S up of boys of retarded scholarship, and I think 
} method of comparative or composite graph 
affords us the basis for a convenient expression of 
our judgment of any particular boy. With the help 
of I>r. P. Brooke Mumford I am now organising at 
Manchester Grammar School schemes for the differ¬ 
entiation of the degree of development of the heat- 
eliminating powers and response of the skin to 
stimulation, and the relation of these powers to 
physical build and to output of activity. I hope to 
publish a complete statement of the anthropometric 
research done at the Grammar School since 1909 
during the coming autumn. 

Alfred A. Mumford, 
Medical Officer 

Grammar School, Manchester 


The Use of Arcs and other Fluctuating Sources 
In Photoelectric Photometry. 


In his paper on the registering microphotometer, 
P. Koch (Annalen der Phy$ik t lv 39, p. 705, 1912) 
disrobes m arrangement consisting of two similar 
photoelectric cells connected to an electrometer, both 
iteajfiated by the same source, but through different 
op^d^paths. The arrangement described has the 
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advantage of being independent of intensity fluctua¬ 
tions in the source (provided that these are uniform 
over the area of the source), since the electrometer 
reading depends only upon the ratio of the intensities 
falling on the two cells. An example is given in which 
a change from 10 to 100 in the light intensity of the 
source produced only a 1 per cent, change in the 
electrometer deflexion. However, it remained im¬ 
possible to use arcs, or other light sources which not 
only fluctuate in intensity but also flicker or change 
their position , for since the two beams come from 
different parts of the source, and traverse different 
optical paths, flickering changes the ratio of their 
intensities, as well as the absolute values. 

It is the purpose of this note to point out that in 
most cases the optical paths to the two cells may 
be made practically identical by using a partially 
reflecting plane mirror to divide the beam The 
arrangement is shown in the diagram below (Fig 1). 
5 is the source (a carbon or mercury arc, for example) ; 
the purpose of the lenses L and U is obvious , TR 
represents an optical train of any kind (lenses, prisms, 
filters, polarisers, etc.) , M is the partially reflecting 
plane mirror, C t and C a the two similar cells, and, before 
C v F, the filters, photographic plates, crystals, analys¬ 
ing mcols, etc , tne variable transmission or absorp¬ 
tion of which it is desired to measure (The electrical 
connexions of the cells and the electrometer, etc , are 
not shown , they are described m detail by Koch, / c.) 
Under these conditions flickering and wandering of 
the light source will alter both intensities in the same 
ratio, provided that the variable absorber F takes the 



Fig x. 

lull beam of light; that is, requires no further dia¬ 
phragms 1 his will be true, for example, in measuring 
the absorption of filters, large crystals, large areas of a 
photographic plate, etc. 

If the variable absorber F requires a diaphragm, 
troubles may arise, due to the fact that fluctuations 
may change the distribution of energy over the cross- 
section of the beam of light. The intensity of the 
beam diaphragmed out may then change, whereas 
that of the full beam going to C a does not There are 
then two alternatives : if the diaphragm in F may be 
removed some distance from the absorber, the dividing 
mirror M may be placed between the diaphragm and 
the absorber, but if, as m the microphotometry of 
spectral lines, the diaphragm must be very close to the 
object the transmission of which is to be measured, an 
attempt must be made to diaphragm the beam going 
to C t in an exactly similar manner, so that the two 
diaphragms or slits are situated at corresponding 
points of the cross-sections of the beams (which, 
fortunately, are themselves similar). How well this 
compensation will succeed depends on the fineness of 
the slits, on the optical system, and on the constancy 
of the light source.- 

The proper ratio for the intensities of the two beams 
is determined by the experimental conditions. It can 
be altered at will by interposing a uniform filter before 
either cell, One must of course take precautions to 
ensure that the variations in the intensity of the source 
are not too great. From Koch's data, and from 
results obtained in testing the present modification, 
variations of even several hundred per cent are 
permissible. 
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Thus it is possible to use arcs and similar light 
sources giving high intensity in all regions of the 
Spectrum for a large number of problems involving 
photoelectric photometry. 

B, Kurrelmeyer. 
(National Research Fellow.) 
Jefferson Physical Laboratory, 

Harvard University, 

March 27. 


International Phenology. 

The list of thirty-one plants given in Nature for 
March 20, p. 413, for which observations are requested, 
is singularly unfortunate for the British Isles, as 
fifteen are cultivated or alien ; these, though four trees 
may be approved, are thus prejudiced for real scientific 
use. 

It seems regrettable also that a list should be 
launched for scientific use that ignores botanical 
nomenclature and relegates a small letter to the 
specific or trivial name of those plants in which the 
former generic name is preserved; there are twelve 
such errors, besides two for insects. 

F. A. Bellamy. 

28 Polstead Road, 

Oxford. 


Mr. F. A. Bellamy's letter directs attention to a 
point which might be considered a weakness in our 
selection of flowering plants for international pheno¬ 
logy ; but for this there was a reason which seemed 
prepotent, 

Forty-six plants were first selected and their 
presence on the lists from the ten countries carefully 
compared. With very small exception these lists 
include a heavy proportion of cultivated plants. In 
one it was almost entirely so. 

Of the eleven selected from the chief list in our 
own schedule (observed systematically for thirtv-five 
years) there is only one, the horse chestnut (By a 
printer's error its asterisk was transferred to the lilac.) 
Numbers 1 to 3 come in our supplementary list. 
Hence we felt compelled, in selecting the balance of 
seventeen, to consider our colleagues abroad by 
including ten further cultivated or alien kinds, 
making a total of fourteen out of the thirty-two. 

The intentional omission of capital letters for all 
specific names, even where originally generic, was 
perhaps open to criticism. But is there not a growing 
tendency to adopt this simplification ? 

I am glad to have the opportunity of correcting an 
error in the reference to the " late h Prof Vanderlinden 
in the letter in Nature of March 20. Fortunately, 
Prof. Vanderlinden is still alive and active. 

J. Edmund Clark, 

Secy. Phcnological Committee of the 
Royal Meteorological Society. 

41 Downscourt Road, 

Purley, Surrey. 


Transfer of Excited Energy from Ozone to 
Hydrogen and Nitrogen. 

Results have been obtained by Venkataramaiah 
(Jour Am. Chem. Soc ., 45, 261, 1923) which show that 
hydrogen is activated by continuous burning of 
oxygen in hydrogen. He considers that the reaction 
activates the hydrogen. Probably electrons of high 
kinetic energy, capable of ionising the hydrogen, are 
emitted by the reacting molecules. In considering 
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this theory further it seems probable that ozone 
might play a part in this reaction as ozone is formed 
in flames, and also decomposing ozone emits radiation 
of very short wave-length as shown by Stuchety 
(ZetU w. Photochem ., 19, 161, 1920). The energy 
corresponding to the radiation emitted is greater than 
the energy of ozone decomposition. 

It has been shown by Grubb (Nature, hi, 671, 
1923), and Venkataramaiah (Nature, xvs, 57, 1923), 
that active hydrogen produced by electrolysis will 
combine with molecular nitrogen with the formation 
of ammonia. If ozone emits energy enough upon 
decomposing to activate the hydrogen, then in the 
presence of nitrogen we might expect that the active 
hydrogen would combine with nitrogen to form 
ammonia. 

To test this, the following investigation was carried 
out A solution of sulphuric acid, sp. gr. 1*213 at I 5 °i 
was electrolysed using a current of 6-2 amperes The 
drop of potential across the electrodes was 9 volts. 
A piece of platinum foil 5 sq. cm. in area served 
as a cathode. The anode was a platinum wire 0*5 mm. 
m diameter and 35 mm. in length. A stream of 
ammonia-free hydrogen and nitrogen at atmospheric 
pressure, mixed approximately m the ratio of three 
to one respectively, and at a velocity close to eight 
litres per hour, was led directly down over the anode 
at which the ozonised oxygen evolved at a very rapid 
rate The escaping gas mixture passed .through a 
tube two feet long and was washed with ammonia- 
free water in an extremely efficient absorption bulb. 
Runs of fifteen minutes' duration were made. Then 
upon Nesslensing the absorbing hqyid a heavy pre¬ 
cipitate was obtained. To obtain a quantitative 
estimate an aliquot part of the absorbing liquid was 
taken for Nesslerisation. If the velocity of the 
hydrogen-nitrogen mixture was increased, lees am¬ 
monia was formed. A further study is being made of 
some of the factors involved. 

A. C. Grubb. 

Department of Chemistry, 

University of Saskatchewan, 

Saskatoon, Sask., Canada. 


Domestic Heating. 

It is curious that a lady of Dr Marie Stopes's 
scientific eminence should not have taken more 
trouble to inform herself upon this subject before 
writing upon it in Nature (March 6 and April 24). 
In the first place, the difference in tonnage of coal 
used in domestic fires (40 million) is not insignificant 
in relation to that used in industry (100 million), and 
in the second place (apart from Dr. Stopes's personal 
sensations) the radiant efficiencies of electric radiator?, 

f as fires and coal fires are, according to Dr. Margaret 
Ishenden, in the ratio of 5 : 3 : 1, For my sitting- 
room I prefer to use coke, and in the bedroom gal 
fires or electnc radiators, all of which are smokeless— 
a very desirable matter. 

Low - temperature coke is not yet a commercial' 
success though it may become so. Meantime* are 
we to continue to pour out literally many millions Of 
tons of filthy soot into the atmosphere which cannot 
but affect the health of every town dweller because 
Dr. Stopes believes " a glowing coal fire gives out; 
something subtle, yet intensely f nourishing' tq the 
system"? > 

1 North Grange Mount, . ?*' 

He&dingley, Loedi, ' '' 

April <24. 
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Radio Communication and Imperial Development . 1 


By Dr. W, H. Eccles, F.R.S. 


^T a HE British Empire is a medley of fragments 
A spread as if by blind chance over the habitable 
portions of the globe. Looked at in Mercator’s pro¬ 
jection, it is like a broken potsherd on the floor—a 
collection of large pieces and small pieces, at all distances 
apart. Yet, scattered as they are, these pieces of 
earth bear populations which instinctively turn to the 
mother country as the centre of that world which lies 
beyond their immediate interests. This is as true of 
the large pieces as of the small. 

For so dispersed a family, the problem of telegraphic 
communication is important and difficult. Until the 
year 1902, long-distance telegrams were all carried by 
cables, under the sea or under the ground, and by wires 
on poles ; and the task of serving sparsely populated 
and distant regions required capital outlay beyond 
reason. But between 1902 and 1904, in a series of bold 
experiments, Marconi proved that messages could be 
conveyed thousands of miles by telegraphy without 
wires. Then he and many others showed that electric 
waves can pass over mountain chains, and even far 
round the bend of the globe, at any rate at night, and 
that they could be picked up simultaneously in all 
directions round their source. Here obviously was a 
heaven-sent gift to the British Empire, for by wireless 
telegraphy we might now hope to communicate, 
simultaneously if desired, with a thousand places to 
which cables and wires could never be run. 

Quite early in the development of wireless telegraphy, 
the principal nations began to apply it and to regulate 
its employment. Indeed, control was compelled, in the 
armed camp that Europe then was, by the consideration 
that, when war came, wireless would be useful to fleets 
and armies and dangerous in the hands of spies. In 
peace time, even, some degree of control was called for 
to reduce interference, especially between powerful 
long-range stations. Each such station ought, in fact, 
to transmit on a different wave-length from other 
stations; and once a wave-length is assigned to a 
particular long-range station, it should not be given to 
any other. In other words, the grant of a wave-length 
to a powerful station is equivalent to giving a right-of- 
way to that station. For all these reasons the Imperial 
Conference of 1911 declared that wireless communica¬ 
tion within the British Empire should always be regu¬ 
lated with especial care, and that, in the main, the 
necessary stations should be State-owned and State- 
operated. 

This decision being given, it only remained to erect 
the stations. In 1912 Parliament approved a contract 
which the Post Office had made with the Marconi 
Company for the erection of a British Imperial chain of 
she stations. This contract was, however, modified 
after a technical inquiry, and a new contract was ratified 
by the House of Commons in 1913. But the engineers 
had barely time to erect a few masts at Leafield in 
Oxfdrttehire and at Abu-Zabal near Cairo, when the 
cdhttact was dissolved, principally on account of the 
uf war. In contrast with our inaction, the 
States had meanwhile pressed on with the con- 
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struction of several large government stations, and 
France and Germany made great progress, with their 
respective colonial plans Perhaps we could afford to 
delay. Compared with Germany, for example, we 
possessed elaborate cable communications, and were 
more confident about defending them in every sea than 
Germany could be. But the result was that when war 
broke out in August 1914, no unit of the much-discussed 
British wireless chain had been erected. 

Germany, on the contrary, had made great strides 
with her colonial communications between the years 
1912 and 1914. She had established thoroughly modem 
stations in Togoland, in German East Africa, in German 
South-West Africa, and in the Pacific. The three 
African stations could inter-commumcate with one 
another, and, to a limited extent, with the great station 
at Nauen, near Berlin. The Pacific station was at Yap 
in the Caroline Islands. It was a noteworthy coin¬ 
cidence that all these stations were completed just 
before the War began. I remember hearing the early 
trial signals from Yap while I was sailing across the 
Pacific in July 1914. No doubt this station was in¬ 
tended to receive instructions from Berlin, and re¬ 
transmit them to island possessions, such as Apia in 
Samoa, and to naval and mercantile vessels in the 
Pacific and the China Seas. It’ may be of interest to 
recall the fate of Yap ; it is wrapped up with the story 
of the German Pacific fleet commanded by Von Spee, 
which, months later, met Cradock at Coronel and 
Sturdee at the Falkland Islands. I remember some of 
the story because I was called from Sydney to Mel¬ 
bourne by the Australian Government to help in an 
advisory way with an interesting application of wireless. 
At this moment the German fleet was cruising to the 
north of Australia and was in nightly touch with Yap. 
As soon as this was observed, each of the small shore 
stations along the Australian coast was instructed to 
listen for the signals of the German fleet, to record the 
strength with which the signals were received, and to 
report daily to Melbourne. From these reports, by a 
process resembling triangulation, an estimate was made 
m Melbourne of the changes of position of the fleet. 
Meanwhile a British naval force had set forth with 
the object of destroying the wireless station at Yap, 
This was duly accomplished, and for days afterwards 
the Germans, unaware of the disaster, continued to 
call the dead station, in vain. These continued calls, 
by helping us to keep track of the fleet, eased the anxiety 
of those who knew that the New Zealand expedition 
was then well on its way to capture Samoa. Thus ends 
the story of Yap; that of the other German colonial 
stations was similar. 

During the War our wireless energies were deflected 
from the building of great stations to producing rela¬ 
tively small outfits for fighting purposes. War 
telegrams were handled sufficiently well by the cables 
And the wireless stations of the Admiralty, and the War, 
closed without any progress in imperial wireless. 
Meanwhile the French government had erected powerful 
stations at Nantes, Lyons and Paris, and smaller 
stations in their African territories ; the Italian govern* 
ment had erected a large modem station at Rome; 
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and the United States government had completed ence as powerful as those^recommended, and, therefore, 
half-a-dozen big stations, together with a magnificent itwas difficult to forecast what their performance would 
one near Bordeaux which was afterwards purchased be. Moreover, the committee recommended that the 
by the French government. But the governments of stations should be equipped with thermionic valves* 
the British Empire, at the close of the War, stood Now the largest valve station then known was of less 
possessed of only one fairly large wireless station than 20 kilowatts output, so the recommended English 
among them—that at Windhuk in German South-West station was to be more than twelve times as powerful 
Africa—captured by the forces of the Union of South as its largest predecessor. The report was, clearly, 
Africa under General Smuts. Thus at the end of 1918 somewhat ahead of its time, but not, I think, too far 
the British Empire was far behind most other great ahead. For by the year 1925, only five years later, the 
Powers as regards government-owned stations, and, Post Office station at Rugby lias been built with 
by the way, equally far behind as regards powerful thermionic valves yielding double the output recom- 
commercial stations. mended by the committee. The Rugby station has 

At this time Lord Milner took up the cause of Imperial shown besides, during the tests of the past few months, 
communications. Lord Milner appears to have been what the Norman committee’s stations could have done, 
the only elder statesman of that day convinced of the For example, the station recommended for South Africa 
imperial value of widespread communications, and would have communicated direct with England, Aus- 
aware of our national backwardness. But he looked tralia and India many hours each day, and the English 
for much more than mere duplication of cable- and station would have worked direct to the antipodes 
land-lme services He envisaged the possibility of more than twelve hours daily. 

radiating daily from England and other great centres Lord Milner on receiving the report was, I believe, 
news and opinions of imperial interest in such a form especially pleased that stations were proposed for some 

that they could be picked up, perhaps after re-trans- of the dependent Colonies, such as East Africa, Singa- 

mission by outpost stations, anywhere. He thought it pore and Hong Kong ; not merely because they would 

wrong to continue to leave a large proportion of the serve at times as telegraphic links between England 

population of the British Empire as isolated as if cast and some of the great Dominions, hut as ends m 

away on a raft in the ocean. I believe he thought that themselves. These intermediate stations would bring 

wireless would be as useful for the cultivation of mutual great areas of new country into closer touch with all 

understanding as for strategy and commerce In other other parts of the Empire. Lord Milner was convinced 

words, he realised fully the importance of propaganda, that the dependent Colonies had for many years past 

and holding these views, advocated government ex- been neglected, and that wireless telegraphy would 
penditure on improving radio communications. help to alter this state of things. So at the end of 

Within a year of the conclusion of the War, Lord 1920 the Cabinet appointed the Wireless Telegraphy 
Milner appointed a committee, under the chairmanship Commission, of which Lord Milner became chairman, 
of Sir Henry Norman, to investigate afresh the problem and officially assigned to it the task of getting as much 
of establishing a comprehensive wireless network. The done as it possibly could. 

committee found that the progress made in wireless As no station could be erected until the requirements 
during the War had completely changed the outlook of all parties could be co-ordinated, the first task was 
Plant was now available of at least double the effective- to obtain unanimous consent to the scheme or a 
ness of the pre-War wireless chain proposals. Accord- modification of it. It was unfortunate that Lord 
ingly the Norman committee recommended that wireless Milner retired from political life before any decisions 
stations of about 250 kilowatts power, giving 120 kilo- were reached by the Dominion Governments. As it 
watts of continuous wave power to the antenna, should turned out, each Dominion Government held a different 
be erected in Egypt, East Africa, South Africa, India, view about Imperial wireless, partly as to the finanrihg 
Singapore, Hong Kong and Australia, with, possibly, and management of it, partly about the technical 
similar stations in Lanada for trans-Atlantic and trans- requirements and possibilities. T^he only common 
Pacific communication; and that a station of double element was that they each desired to communicate 
the power of the others should be erected in England with England without intermediate steps. Thus as 
Stations such as these, it was thought, would each be fast as each Dominion settled its policy, a new corn- 
able to communicate at all hours with its nearest promise had to be framed for the Cabinet’s approval, 
colleague even under the very bad conditions that Finally, when Mr. Amery was chairman of the Imperial 
afflict wireless reception in the tropics; and each would Communications Committee in 1923, Empire wireless 
communicate with its most distant colleague during at took a new spring. The Government deemed to eredt 
least a few hours daily. The scheme ensured that each in England without further delay a wireless station 
point would communicate with every other at all times; powerful enough to transmit almost continuously to 
directly when conditions were good, indirectly—that all the Dominions and dependent Colonies, and to all 
is, by the relay or passing-on principle as used in cable ships of the navy and the mercantile marine wherever 
telegraphy—when conditions were bad. The English they might be. 

station being the most powerful of the network would The time of waiting had not been lost. The Cato- 
have the maximum amount of direct communication mission had proceeded a long way with the plans of 
with all. Besides this, the scheme would enable the a large station, and the Post Office engineers; hid 
Admiralty to transmit instructions from Whitehall to gained much experience by equipping with up-tonlate 
ships afloat anywhere, a requirement included in the plant the medium power Stations at Leafidd and Am 
terms of reference of the committee. Zabal, remnants of the old Imperial scheme of 1913. 

At this date there were no wireless stations in exist- As a consequence the erection of the Rugby s'tati^l* 
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the most powerful in the world, has gone forward with 
exemplary smoothness and without accident or failure 
of any kind. The Rugby station when in full swing 
will probably be able to transmit simultaneously three 
long-distance telegrams and a telephone message. The 
ultimate aim of the telephone section is to connect 
any telephone subscriber in Great Britain to any sub¬ 
scriber in the United States and Canada. By aid 
of the telephone circuits already constructed between 
England and the Continent, it may be found possible 
later to connect any one in western Europe to any 
one in North America through Rugby. 

When it is realised that this multiple service station 
has cost only about half what the single service station 
near Bordeaux cost in 1919, one appreciates the great 
strides that wireless design has made dunng the past 
few years Rugby, in fact, has cost about 400,000/, 
much less than even the new stations at St. Assise near 
Pans and on Long Island near New York. Further, 
as the Leafield station began to earn, within a year of 
its opening, more than covered its working .expenses, 
so we may reasonably look forward to the Rugby 
station soon becoming a profit-earning concern. 

It has always been obvious that the telegraphic 
traffic to and from the centre of the British Empire 
will be greater than that to and from any of the 
Dominions ; for the centre has to deal with all the 
Dominions, all the dependencies and with distant 
shipping. The spokes all meet at the hub of the wheel. 
Therefore Britain must make much greater provision 
than even the largest Dominion, perhaps tenfold. 
Definite recommendations for the erection in England 
of stations additional to Rugby were made in the 
report of the Imperial Wireless Telegraphy Committee, 
February 1924, presided over by Sir Robert Donald. 
An opportunity of meeting the rccommendatibns came 
in the summer of 1924, when the British Government, 
finding the majority of the Dominions would probably 
agree to use the Marconi beam system, made a con¬ 
tract with the Marconi Company which will result in 
the establishment of duplex beam circuits between 
Canada and England, Australia and England, South 
Africa and England, and India and England The 
arrangement promises a happy solution of many long¬ 
standing difficulties. These beam stations are now 
nearly completed. A transmitting station at Bodmin 
serves Canada and South Africa, and a station at 
Grimbsy serves both Australia and India, Correspond¬ 
ing stations are being erected in the four Dominions. 

- The beam stations may claim to send their messages 
straight to the desired objective since the guaranteed 
angle of concentration of the waves is 30°. There is 
the additional advantage that little power is con¬ 
sumed, partly because of the concentration and partly 
because short waves are used. This again implies 
small capital outlay, so at first it was thought that 
suitable beam stations would be very inexpensive. In 
practice the engineers met many snags, and it is 
probable that the English beam stations for com¬ 
municating with four Dominions will cost altogether 
about half as much as Rugby. For this expenditure 
good communication is guaranteed for a daily average 
of hours with Canada, 7 hours with Australia, 
hours with South Africa, and 12 hours with 
India. * 
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It has been suggested that beam stations may some 
day supersede the wireless stations which send their 
waves all round. This kind of controversy is always 
going on in wireless and other progressive sciences, 
and sometimes tends to cripple action to-day by 
promising cheaper alternatives to-morrow. As an 
example, when the motor-car gained its first successes 
we were told that railways were obsolete ; but one 
can still travel by train from London to Edinburgh 
more comfortably, more cheaply, and more quickly 
than by car. As regards the wireless problem, the 
present beam stations are the first of their kind and 
have not yet been operated. We only know enough 
to say that both systems will be useful, and that each 
can do something the other cannot. 

Before the end of this year the long-range wireless 
transmitting equipment of the British Empire will 
include— 

(1) The multiple station at Rugby, comprising : 

(a) Long wave plant of world-wide range. 

(b) Long wave plant of medium range. 

(c) Short wave plant of world-wide range. 

(d) An experimental telephony plant of range 

4000 miles. 

(2) Medium power stations using long and short 
* waves at Leafield, Oxfordshire, and at Abu 

Zabal, Egypt. 

(3) Four duplex beam circuits for communication be¬ 

tween England and the four largest Dominions. 

Thus by the efforts of the engineers of the Post 
Office and the engineers of the Marconi Company, the 
British Empire will shortly possess the most up-to- 
date wireless equipment in the world. 

So far J have dealt with things nearly completed, 
but now I must indicate briefly what has yet to be 
attempted and is within reach In the first place, there 
are important communities still unprovided with long¬ 
distance wireless ; for example, New Zealand This 
urgent necessity was emphasised in the report of the 
Donald committee. In the second place, preparations 
ought to be made to utilise fully the new facilities. 
For example, twice a day Rugby transmits a summary 
of news prepared by the Foreign Office, and conceivably 
other news services may be arranged. If I were a 
settler m Uganda or the owner of a remote sheep 
station in Australia, I should install a simple receiving 
set and so keep in touch with the world But this 
implies learning the morse code, not so hard as learning 
to use a typewriter, but still a difficulty; and therefore 
in small communities where there is a local news sheet, 
it would be more practical to organise a receiving 
service by paying an operator to listen regularly and 
decode the messages for the printer. In the British 
Empire there are innumerable remote settlements to 
which the cabled news messages leak very slowly, and 
there are many which depend entirely for their news 
on the occasional visit of a ship. All such outposts 
can now, by the aid of a simple receiving set, be made 
to feel that they are within five minutes of Fleet 
Street. Moreover, if these stations were registered, 
messages could be specially addressed to them from 
England just as telegrams are addressed from Rugby 
to-day to ships on distant oceans. 

Another method of distributing the morse messages 
from home when received, say in New Zealand, is to 
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announce them, after decoding, through the local 
broadcasting stations. In each of the Dominions such 
stations are growing in numbers, and by their aid 
messages could be distributed promptly to millions of 
listeners-in. Of course it may some (lay be possible, 
after further invention and development, for speech 
and music from England or other centres to be put on 
to every local broadcasting station in the British 
Empire. 

This does not exhaust the possibilities now arising. 
During the past two or three years wireless amateurs 
have succeeded in transmitting signals and even speech 
across vast distances with tiny apparatus. The plant 
used is so small that it could be installed in a drawing¬ 
room. If only we could rely upon plant of this size 
getting through* for days instead of hours, then there 


would be no need for high-£ower stations. Even so it 
is easy to imagine how such glimpses of intercom¬ 
munication might be made use of in the elaboration of 
Empire wireless. 

The chief results expected from all these efforts to 
establish an Imperial wireless network can be put in 
two sentences. Firstly, mutual trade will be facilitated 
by rapid and cheapened communications, and finance 
will benefit by a shortening of credit such as followed 
the introduction of the cables. Secondly, the inter¬ 
change of opinion between all sections of the British 
Empire will become fuller; and just as wireless on the 
small scale has become, in the shape of broadcasting, 
an important social influence in Great Britain, so 
wireless on the large scale will have a similar influence 
in, and strengthen the unity of, the British Empire. 


Segregation and Related Problems. 


T HE laws of evolution and heredity have generally 
been regarded as universal in their application 
both to plants and animals. The various theories of 
evolution have been held by their authors to apply 
indiscriminately to both kingdoms, and the same has 
been true of theories of heredity and, with certain 
limitations, of cellular structure and mitotic division. 
But there are signs in the more recent developments of 
genetics that these general resemblances, fundamental 
as they are, have been over-estimated. In the future, 
we may expect to see greater emphasis laid on the 
distinctions, many of which are also fundamental, 
between animal apd plant structure, especially as they 
affect variations and hereditary behaviour. 

The tendency to recognise a divergence between 
plants and animals in certain aspects of their genetical 
and evolutionary behaviour has become increasingly 
evident, both on the breeding and on the cytological 
side. This tendency is well exemplified in the recent 
paper on segregation, by Bateson (Journ . Genetics, 
vol. 16, No. 2), the last, unfortunately, which he 
published before his lamented death. It was the 
Leidy Memorial Lecture delivered at the University 
of Pennsylvania in 1922, and in it the greatest biologist, 
perhaps, of his generation discusses the nature of 
segregation and the various problems connected with 
it. In recent years the Merton Laboratory had made 
extensive studies of variegation in many plants and of 
various forms of somatic segregation, especially from 
root cuttings. These in Bateson's hands furnish the 
basis for a consideration of the nature and significance 
of the many forms of segregation observed. The fact 
emerges that not only are most of these forms known 
only in plants, but also that somatic segregation when 
it occurs in animals is usually quite different in genetic 
behaviour and significance. 

The term anisogeny is introduced for the numerous 
cases now known in Matthiola, Oenothera, Linum, 
Campanula, Begonia, and other plants, in which the 
male and female gametes are carrying separate factors, 
and it is not dear that this is always due to the loss 
of one dass of gametes after segregation in meiosis. 
Not only does the place of segregation vary in the 
many kinds of somatic segregation now known, but 
also it has been shown by Miss Andersson in the varie- 
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gated hart's tongue fern that all the 64 spores of any 
sporangium are alike in the form of plastid they 
transmit, this depending only in part on the plastid 
characters of the vegetative tissue from which the 
sporangium arises, file well-known experiments with 
rogue peas, made by Bateson and Punnett, Miss 
Pdlew, and others, indicates that here is an orderly 
type of progressive somatic segregation occurring 
from below upwards in the plant and accompanied by 
anisogeny. 

Bateson returns to the presence-absence hypothesis 
and makes out a case for it, based particularly on the 
interpretation of multiple allelomorphs; for example, 
the yellow 4 eye * series in Primula sinensis and the 
colour series in rabbits. These, as he points out, 
characteristically form a plus or minus quantitative 
series as regards one character. The quantitative 
interpretation of a multiple allelomorphic series is very 
probably correct; but even so, any advantage of the 
presence-absence conception appears to be merely a 
matter of convenience in symbolism. It is, of course, 
possible that all variations are in essence quantitative. 
We seem to be arriving at a position in which no 
essential difference remains between the presence- 
absence conception and that of each pair of allelomorphs 
as the result of a germinal change. * 

In the same number of the Journal oj Genetics , Castle, 
Punnett, and Pease continue their discussion of the 
various types of 1 Dutch' rabbits, which have taken 
the place of the hooded rat as material for the ex¬ 
planation of an apparently continuous series of varia¬ 
tions. Castle contends that Self, Dark, and White 
Dutch form an allelomorphic series, together with 
modifying factors, while Punnett argues that Dark 
Dutch is the basic condition, which becomes self¬ 
colour through the addition of modifiers. It would 
follow that an allelomorphic series is not involved in 
this case; but to settle the inatter finally a further study 
of the linkage relations may be required. 

It is clear that segregation remains the centrist 
conception in modem genetics, the science which 
Bateson founded. But it takes a great variety M 
forms, particularly among plants. Their rather 
elucidation will lead us into ntyr fields. , ; ( V 

R. Ruggles 
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New Foreign Members of the Royal Society. 


L AST week the Royal Society proceeded to the 
election of eight foreign members, men of 
science distinguished in various departments. Their 
inclusion fills a series of vacancies, occasioned by 
deaths, which had arisen since 1921. 

In the early days of the Society’s history, it was the 
custom, on the election of specially notable philo¬ 
sophical inquirers and workers, not of English birth, to 
send them an ornate diploma carrying the Society’s 
seal. Birch, the historian, records that, in 1680, 11 Dr. 
Gale was called upon for the diploma to be sent to Mr. 
Leewenhoeck, and it was ordered that the society’s seal 
should be affixed to it, and that a silver box should be 
provided for it/’ 

Subjoined are the names of the newly elected 
members with some details of their respective careers. 

Prof. Martinus Willem Bkijerinck. 

Prof. Beijerinck is regarded as the foremost bacterial 
physiologist of his time. He was the first to isolate in 
pure culture the bacteroids of the Papilionacese and to 
study filter-passing viruses of plant. He began in 1884 
an important series of memoirs, which were published 
by the Amsterdam Academy of Sciences, They dealt 
with photogenic bacteria, anaerobes, and kindred sub¬ 
jects. Two of his papers may be cited: (1) “ Die 
Bacterien der Papilionaceen-Knollehen ” (Botanische 
Zeitung , 1888), (2) u Les experiences sur les bact6ries 
lumineuses ” (Journal de Mtcrographie , 1891). 


Prof. Willem Einthoven. 

Bom at Semarang, Java, on May 21, i860, and 
educated at Utrecht, Prof. Einthoven has been, since 
1886, professor of physiology in the University of 
Leyden. Early in his career he was an assistant of 
Donders. He is LL.D., Aberdeen, and in 1924 was 
the recipient of the Nobel prize for medicine. Prof. 
Einthoven has devised instruments specially adapted 
to the study of physiology, as well as those suitable in 
high degree for physical researches. Important papers 
have illustrated and illuminated his procedure. One 
memoir of his may be cited, namely, “ On the Theory 
of Lippmann’s Capillary Electrometer’' (1900). 

Prof. Karl E. Ritter von Goebel. 

Bom at Billigheim, Baden, in 1855, von Goebel was 
educated at the Universities of Tlibingen, Wiirzburg, 
and Strasbourg He is a foreign member of the 
Linnean Society. Elected to the chair of botany at 
Strasbourg in 1881, he later occupied posts at Rostock 
and Marburg, down to the time when he became pro¬ 
fessor of botany at the University and director of the 
Royal Botanic Gardens, Munich, An authority on the 
mosses and liverworts (Bryophyta), some of his work 
has appeared in English under the title 4< The Organo¬ 
graphy of Plants ” (Oxford, 1905). He is an honorary 
LL.D. of the University of St. Andrews. 

Prof. Henry Fairfield Osborn. 


Prof. Niels Bohr. 

Bom at Copenhagen in 1885, Prof. Bohr received his 
academic training at the Universities of Copenhagen, 
Cambridge, and Manchester. At the last named he 
spent four years working with Sir Ernest Rutherford. 
Returning to Copenhagen in 1917, he gathered round 
him a band of helpers in attacking the complex problem 
of atomic structure from the spectroscopic side. 
Author of the conception to which the name Bohr- 
atom has been attached, he has made fundamental 
advances in interpreting spectroscopic phenomena in 
terms of quantum dynamics. He was Hughes medal¬ 
list of the Royal Society in 1921, and received the Nobel 
Prize for Physics in 1922, Prof. Bohr delivered the 
seventh Guthrie lecture of the Physical Society, in 
1932, on “The Effect of Electric and Magnetic Fields 
on Spectral Lines. 1 ’ 


Prof. Ernst Cohen. 

• Bom at Amsterdam in 1869, Prof. Cohen was 
formerly occupant of the chair of physical chemistry 
in the University of that city. He is now professor of 
Vhyrical and general chemistry and director of the 
Van’t Hoff Laboratory in the University of Utrecht 
Re has published many chemical memoirs through the 
Amsterdam Academy of Sciences and in the Zatschrift 
/Hr fhysihaliscke Ckemie* He is distinguished for his 
researches on the allotropic states of the chemical 
elements. As a pupil and follower of Van’t Hoff, 
' chemists owe much to him for methods by which sound 
louniiations have been laid for physico-chemical 
ithmry. ProL Cohen recently was elected president of 
^fnterrmrioiml Union of Pure and Applied Chemistry. 

V HO* 2949, VOL. 117] 


Bom at Fairfield, Connecticut, in 1857, Prof, Osborn 
graduated at Princeton University, U.S.A., holding 
there (1880-91) the assistant professorship of com¬ 
parative anatomy Afterwards (1891-1910) he occu¬ 
pied the chair of zoology m Columbia Un’versity, New 
York, and is now research professor of zoology there. 
Prof. Osborn is among the most distinguished pale¬ 
ontologists of our time. His first publication (1883) 
dealt with the structure of the brain in amphibia; * 
later memoirs dealt mostly with fossil vertebrates. 
One of the results of his work is the more precise deter¬ 
mination of the relative ages of the extinct mammals 
of North America. As director of the American 
Museum of Natural History, Prof. Osbom has made the 
institution world-famous. He lias had distinctive 
influence in establishing a school of younger palaeonto¬ 
logists. In 1918 he was Darwin medallist of the Royal 
Society. In our recent special issue relating to the 
centenary of Huxley (May 9, 1925), Prof. Osbom con¬ 
tributed an interesting article entitled “ Enduring 
Recollections.” 


Prof. Max Planck. 

Prof, Max Planck was bom at Kiel in 1858. For¬ 
merly a professor in the University of Kiel, he is now 

{ irofessor of mathematical physics and director of the 
nstitute of Theoretical Physics in the University of 
Berlin. His outstanding achievemeht has been the 
foundation of the quantum theory—Planck’s constant 
is now considered to be one of lie fundamental con¬ 
stants in Nature. Planck first discovered the true 
taw of black body radiation; then showed how this 
could be satisfactorily explained in terms of a system 
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of dynamics. From this the modem quantum theory 
has grown, with all its far-reaching developments. 

Prof. Arnold Sommerfkld. 

Prof. Sommerfeld was born at Konigsberg in 1868, 
and was educated there and at Gottingen. Formerly 


holding professorships at Clauatal and Aachen, be is , 
now professor of theoretical physics in the University 
of Munich. Iiis book “ Atomic Structure and Special 
Lines ” (English edition) contains an account of mathe¬ 
matical work on the structure of the atom, his own 
contributions being of very high value. 


Obituary, 


Admiral Sir John Franklin Parry, K.C.B. 
ADMIRAL SIR JOHN FRANKLIN PARRY, 
^ K.C.B., whose death occurred at Harrogate on 

Wednesday April 21, had a long and distinguished 
record in H.M. Navy, principally as a hydrographic 
surveyor and as Hydrographer of the Navy. 

Born on August 15, 1863, Parry joined the Royal 
Navy in 1877, being promoted to lieutenant in 1885, 
commander in 1899, captain in 1905, and rear-admiral 
in 1916. He first joined H.M. Surveying Service in 
April 1884, being appointed to H M.S. Triton , surveying 
on the east coast of England After a short period in 
that ship he was appointed to II.M S Rambler , where 
he served from November 1884 until March 1889 in the 
Red Sea and Far East, receiving the Egyptian Medal 
and Khedive's Bronze Star for the part he took in the 
naval and military operations at Suakin in 1884-1885. 
In 1888 he was landed in command of a party at Mcmpa- 
kol, British North Borneo, to protect the Resident 
Commissioner from an attack by hostile natives. His 
next ships, all employed on hydrographical surveying, 
were th e.Pengutn, Triton, and Dart, and whilst in the 
latter as senior executive officer he succeeded to the 
command of her, after two years' service, in 1897. He 
remained in command carrying out important surveying 
work in Australian waters until the middle of 1900. 

From August 1900 until February 1903 Parry held 
the important post of Chief Civil Assistant to the 
Hydrographer (Admiral Sir William Wharton, K.C.B., 
F R S), and from that post assumed command of 
H.M. Surveying Ship Egeria surveying in British 
Columbia, where he remained until 1906. He was then 
appointed in command of H M. Surveying Ship Merlin 
surveying in the Red Sea and north-west coast of 
Borneo, but only remained until the end of that year, 
being incapacitated through sickness. He was 
appointed to H.M. Surveying Ship Egeria again in 
1908, remaining with her surveying in British Columbia 
until Apnl 1910, when he completed his hydrographic 
work afloat. 


As Assistant Hydrographer from April 1910 until 
August 1914, Captain Parry carried out much important 
work in connexion with hydrography and allied 
subjects. Amongst other positions he represented the 
Admiralty on the Board of Trade Committee on Dere¬ 
licts in 1912, and on the conference on the subject of 
the Atlantic ice patrol following the loss of the Titanic , 
He was also British delegate to the French conference 
on the use of wireless telegraphy in connexion with 
time and weather, and served as chairman of the 
important Admiralty Committee on the re-organisation 
of British Admiralty charts. 

Appointed Hydrographer of the Navy on Sep¬ 
tember 1,1914, Captain Parry held this post throughout 
the War and until August 31, 1919. During this 
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period the work of his Department was very largely 
increased to meet war requirements, and although the 
surveying ships employed were necessarily reduced to 
a minimum, the surveyors' activities afloat, and in 
connexion with the Hydrographer, were very s much 
increased, and under his direction the numerous and 
varied calls for new forms of charts and other technical 
hydrographic publications were fully met. His last 
important work, before retiring as Rear-Admiral and 
from being Hydrographer, was to preside over the 
International Hydrographic Conference in London in 
June 1919, when forty-five delegates, representing 
twenty-five nations, met to discuss the standardisation 
of hydrographic charts and publications, and kindred 
subjects 

After retirement as Hydrographer, Sir John Parry 
was employed as a member of the International 
Hydrographic Bureau Committee until June 1921, when 
the Committee was dissolved; then becoming, by 
election, senior director of the International Hydro- 
graphic Bureau, Monaco, which post he held to the day 
of his death. During 1920 he was also employed by 
the contractors for the Crown Agents for the Colonies 
in making an examination of a suitable locality on the 
Gold Coast to determine the best site for a deep sea 
harbour. Sir John Parry undertook the sole charge of 
this expedition, and the valuable work therefrom 
resulted in Takoradi Bay being chosen, where the 
building of the new port is now well advanced. 

In recognition of his services Parry was made C.B. 
in 1916 and K.C.B. in 1919. He also received the 
Cross of Commander of the Legion of Honour (France) 
and the Distinguished Service Medal (U.S.A.). He was 
a fellow of the Royal Geographical Society, being 
elected in 1917. He was promoted to Vice-Admiral 
on the Retired List on November 25, 1920, and to 
Admiral on November 24, 1925. 


Mr. F. C. L. Wrattkn. 

It is with much regret that we learn from the British 
Journal of Photography of April *6 of the death of Mr. 
F. C. L. Wratten at the age of eighty-six years. Mr. 
Wratten came from Hellingly, Sussex, when he was 
twenty-one, and became a clerk in the photographic 
firm of Solomon's of Red Lion Square." In 1877 he 
entered into partnership with Henry Wainwright (who 
died in 1882) and established the well-known firm of 
Wratten and Wainwright in Great Queen Street, 
London 

As soon as gelatine was shown to be a possible 
medium for photographic plates and to offer advantages 
that collodion does not possess, Mr. Wratten took op 
the matter, and as a result of his experimental inveatigft-' 
tions was one of the very first (1877) to put gelatino-^ 







bromide dry plates upon the market. These “ London v 
plates were remarkable for their fine quality although 
made entirely by hand. 

Mr. Wratten was also a pioneer in * instantaneous * 
photography by taking advantage of the superior 
sensitiveness of gelatine over collodion plates. In 
1882 he photographed the University boat race, and 
he was the first to photograph the Derby. As soon 
as gelatine plates became fairly well established, Mr. 


Wratten started a plate factory at Croydon, and he 
lived there for the last forty-six years of his life. In 
1896 the shop and premises in Great Queen Street were 
dosed. In 1906 Dr, Kenneth Mees joined the firm, 
and m 1912 the Kodak Company bought the business. 
Dr. Mees went to Rochester, New York, to establish 
and conduct the research laboratories there, tad Mr. 
Wratten’s son, Mr. $. H. Wratten, became the head 
of a technical department of the Kodak Company, 


News and Views. 


On March 9 Dr. Arthur Wade read a paper before 
the Institution of Petroleum Technologists in which 
he embodied the results of his experience of oil explora¬ 
tion in Australia and Papua As he pointed out, in 
no part of the world have the Government and people 
of a country been more anxious to obtain indigenous 
supplies of petroleum than m Australia, but so far 
this natural desire has not been realised. Many 
geologists have concluded, and with good reason, 
that owing to the fundamental character of the 
Australian continent, and its similarity to th^ great 
Archaean shields of the earth's surface, it lacks either 
the manne sedimentary cycles or the tectonics with 
which one associates the main oilfields of the world , 
hence the chances of locating large oil-pools are 
remote The author felt that tfhs was a dangerous 
generalisation for a continent, though he admitted 
that very large areas m Australia were distinctly 
unfavourable to the occurrence of oil; he stated 
" the close study of a few areas of comparatively 
limited extent leads one to the conclusion that com¬ 
mercial pools of oil do occur elsewhere in association 
with conditions . , . (characterised Hy) . . the pre¬ 

sence of abnormal factors which operate locally and 
are not usually active in productive oilfield areas " 

Dr. Wade dealt with the various direct and indirect 
indications of oil in the oontinent of Australia, but 
it cannot be said that in any one instance these 
amount] to much ; South and Western Australia 
have nothing to offer which can be construed as 
being in the slightest degree favourable. Of the 
Northern Territory he says : " Copper, gold and 

tin are more certain of providing the prospector with 
adequate returns for his work than is petroleum/' 
The possibilities of Queensland seem to be based on 
the historic find of natural gas in a water-well at 
Roma in 1897; but subsequent drilling has not proved 
successful, In New South Wales an application of 
the American 1 carbon-ratio ' hypothesis has directed 
attention to the Sydney coal basin; but the author 
himself dispelled optimism m prospects here by his 
careful scrutiny of the data, though he considers the 
chances of locating natural gas favourable. In other 
parts of the continent very little is known of the 
' geological conditions, save in broadest outline, though 
thereto apparently little to commend them as potential 
oil-producing areas. With regard to Papua, geological 
dmxmstances ate entirely different from those of 
the t Australian continent, and chanties of locating 
oonuneroial pools ate much more favourable; condi- 
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txons of exploration and operation are extremely 
difficult m this territory, but past developments have 
not been without some success, and now that the 
Government lias recently abandoned its monopoly 
to drill, private enterprise may well be productive of 
satisfactory results in the course of time 

Sir Joseph Thomson gave the Kelvin Lecture to 
the Institution of Electrical Engineers on April 22. 
He chose as his subject the mechanics of the electric 
field, a subject, he said, which was never long absent 
from Kelvin’s thoughts He pointed out that the 
ordinary laws of electro-magnetism and of the 
dynamics of the electric field merely represent the 
relations between averages taken over a time which, 
though small, is finite and comparable with the times 
that occur in the atom These relations, however, 
are meaningless when times less than the times for 
which the averages have been taken are considered 
When considering the orbits of electrons, the principle 
of the conservation of energy holds only when taken 
on the average When electric waves are generated 
by an electron in an atom, the time constant of the 
force increases as the force becomes weaker. When 
the field is very intense, the time constant is very 
small and the ordinary equations hold. When 
electric radiation becomes weaker and weaker, a 
place is reached where the tune constant is compar¬ 
able with the period of vibration , when this occurs 
the radiation is reflected It will not go out into 
space The waves coming back to the electron will 
restore the energy to it which they originally received. 
This can be applied also to an electron revolving in 
an orbit and leads to a corpuscular theory of light. 
In this theory, light is regarded as travelling out in 
bundles, the energy in each bundle diminishing as 
it goes through space Sir Joseph is of opinion that 
the isolated positive hydrogen atom may be capable 
of producing vibrations which are very short even 
when compared with the vibrations of Rontgen rays. 

The Perthshire Natural History Museum, which 
ranks high amongst local institutions of its kind, has 
been busy setting its house in order as regards its 
collection of Mollusca, Mr. Henry Coates has been 
occupied for some years past in amalgamating the 
interesting and important collections presented at 
different times by various donors, in arranging them 
for exhibition, and in preparing a catalogue, which is 
now published in the Transactions of the Perthshire 
Society of Natural Science (vol. 8). Mr. Coates has 
prefixed a brief history of the collection, the extent of 
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which may be gauged by the fact that the catalogue 
occupies some 75 pages in 8vo, In common with all 
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coal and coke appliances have an efficiency of 50 
per cent., while gas and electricity appliances have 


curators he complains of the great difficulties en¬ 
countered in the matter of classification and nomen¬ 
clature, and bewails the lack of a thoroughly compre¬ 
hensive book giving a complete survey of the Mollusca, 
which, as he remarks, has still to be written Among 
the old and new authorities cited as consulted we 
should have thought that Pelseneer's volume in 
the Oxford “ Treatise on Zoology " and Fischer's 
'* Manuel ” ought to have found place. Illustrations 
of the exhibition cases, explaining the structure and 
development of the Mollusca, are given and show how 
admirably this feature has been earned out. The 
legends to the plates, however, are not quite correct. 
It might have been expected that the home industry 
earned on at their very doors would have received 
special treatment, but though illustrations of the old 
and present methods of fishing for the pearl mussel in 
the Tay are given, no exhibit of the growth and 
development of the mollusc is mentioned, an omission 
which certainly should receive prompt attention, 
since, as Dr. Boycott pointed out in these columns 
(Nature, vol. 114, 1924, p 276), there is a gap in our 
knowledge'thereof which requires filling, and, if any¬ 
where, it could be made good at Perth. 

The fourteenth International Geological Congress 
will assemble at Madrid on May 24-31 The principal 
subjects to be discussed are * (1) phosphates and 

pyrites, (2) geology of the Mediterranean, (3! Cambrian 
and Silurian fauna, {4) geology of Africa and its 
relation to that of Europe, (5) Tertiary vertebrates, 
(6) Tertiary Foramimfera, (7) Hercynian folds, (8) 
metallogeny, (9) vulcamsm. There will be excursions 
before the meeting to the Straits of Gibraltar, the 
Mountains of Ronda, Linares and Huelva, the 
Guadalquivir, the Sierra Morena and Sierra Nevada, 
BurgoSi the Canaries; during the meeting, to Almaden, 
the Guadarrama Mountains, Aranjues * and after 
the meeting to the collieries of Asturias, the iron 
deposits of Bilbao, Catalonia and the Central Pyrenees, 
Catalonia and the Eastern Pyrenees, and the Balearic 
Islands. Any one desiring to take part m the 
Congress must apply w to the Secretary of the Executive 
Committee of the Fourteenth International Geo¬ 
logical Congress, Escuela de Minds, Calle de Rios 
Rosas, 5, Madrid, Spain, and enclose a remittance 
of 30 pesetas. A deposit is also required from those 
taking part in any of the excursions. Arrangements 
have been made for reduced railway fares to and 
from Madrid for members of the Congress op the 
Spanish railways, on the production of a special 
certificate issued by the Congress. 

The issue of the Journal of the Royal Society of 
Arts for April 2 contains a paper on domestic heating 
by Dr. Margaret Fishenden, of the Fuel Division of 
the Research Department, m which the relative costs 
of different systems of heating are compared Taking 
good household coal at 50s. a ton, coke at 40s., coal- 
gas at 10 d ; a therm, and electricity at 2d. a unit, the 
prices of a therm are, for coal, 1 9 d. ; coke, 1 *7 d, ; 
gas, 10 d> and electricity 59 d. For central heating, 

NO. 2949, VOL. 117] 


100 per cent. The costs of the same amount of 
heat effect are therefore in the ratios 1: 0*9: 2 6 : 
and coke is the most economical. For heating by 
radiation from a body at high temperature, open 
fires have an efficiency of about 25 per cent., gas 
fires about 50 per cent., and electrical radiators 
nearly 100 per cent. The relative costs of equal 
heat productions in a room are coal, id .; coke, about 
° 75*2., gas, 2d .; and electricity, 7 d. Labour-saving, 
cleanliness, intermittent use and comfort have to be 
considered in addition to cost, and in the discussion 
it was stated that for one person using fires inter¬ 
mittently, gas is as cheap as coat 

Southport meteorological observations for the year 
1924 have recently been published by the Southp irt 
Corporation and the Meteorological Office, Air 
Ministry, the Femley Observatory being now auxiliary 
to the Meteorological Office Observations at South- 
port have been continuous for more than fifty years, 
so that the averages of temperature and rainfall are 
excellent for a health resort, and the observer, Mr. 
Joseph Baxendell, who is meteorologist to the 
Corporation, ranks Amongst the foremost observers 
in meteorology, and commonly introduces material of 
much value into his annual report. The outstanding 
feature of 1924 is said to be a record frequency of 
southerly winds, and in consequence the year was very 
dull, decidedly wet, and fairly warm. The only 
months noteworthy for trying * cold ’ winds were 
February and March. Due northerly winds were of 
less than normal frequency in every month except 
February December was one of the mildest ever 
experienced. Though 1924 was wet it was less so 
than in many districts; there have been quite a number 
of wetter years and several more dull since observa¬ 
tions were established in 1871 ; five of the twelve 
months were drier than usual, the run of rainy weather 
from July to October being very unfortunate. Only 
three months were brighter than is customary, almost 
the whole of the year's large shortage of sunshine 
occurring during the summer half year. In the 
appendix to the report for 1924 the periodicity for a 
small number of years is given from the harmonic 
analysis of 53 years* records of Southport rainfall. 
This is rather bold far a health resort. July and 
September of 1926 are both approximate dates of 
maxima rainfall, the earlier of periodicity 2*85 years, 
the later 2-19 years ; the value of the forecast can 
soon be proved. * 

At a meeting of the Illuminating Engineering 
Society on April 29 a paper on “ School Lighting 
(Modem Requirements and Recent Progress ) ,A was 
read by Dr James Kerr, who is chairman of the 
Joint Committee formed by the Society to inquire 
into this subject. Since the reports issued by this. 
Committee in 1913, substantial progress in illuminance 
and lighting appliances has been made. The import-* 
ance of adequate access of daylight has toss**.’- 
emphasised by the recent recognition of the part, 
played by ultraviolet radiation in sunlight in relating ' 
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to hwdth, For artificial lighting the Committee 
originally recommended a minimum of 2 foot-candles. 
Dr. Kerr suggested that in view of recent progress 
a value of 5-7 foot-candles should mrfr be aimed at. 
He also emphasised the desirability of extra lighting 
of the blackboard, and proposed a general recom¬ 
mendation that sources within the direct range of 
vision Bhould be toned down to 3 candles per sq in. 
Dr, Kerr mentioned favourable experience with a 
local lamp equipped with daylight-glass so as to 
remove excess of red-yellow light, and he suggested 
that the use of suitable light-filters m schools for 
myopic children deserved investigation Dr E H 
Nash (Medical Officers of Schools Association) pre¬ 
sided. Various representatives of educational bodies 
took part in the discussion, in which the importance 
of adequate lighting, both natural and artificial, in 
schools was strongly emphasised 

A lecture given by Mr C. E. R. Sherrington on 
" Rail Transport Systems of the United States ” has 
been published in the March number of the Journal of 
the Institute of Transport . The lecture is a useful one, 
as it emphasises the great difference there is between 
rail transport in Britain and in America With the 
exception of rubber and coffee the United States is 
practically self-supporting. Its trade is therefore 
mainly internal But in order to benefit by large-scale 
production in steel and similar industries where over¬ 
head charges form a large fraction of the total, the 
surplus is exported abroad. This has the effect of 
Cheapening transportation and tends to concentrate 
large-scale industries. The opening of the Panama 
Canal and the agricultural depression had serious effects 
on the Chicago to Pacific coast lines'. The Chicago, 
Milwaukee and St. Paul Railway was forced into re¬ 
ceivership. This was unfortunate, as this road had 
electrified 648 mile® of its main line through the 
Rockies down to the Pacific coast in 1920, and to 

’ opponents of electric traction the effect produced 
seems to be due to this cause. In reality the traffic 
through the north-western States did not warrant the 
building of three trans-Rocky mountain lines. 
Electrical engineers are studying closely the working 
of the new Diesel electric engiues. If these prove 
satisfactory they will serve as a deterrent to further 
electrification. 

The report for 1935 of the Director of the Depart¬ 
ment of Terrestrial Magnetism of the Carnegie 
Institution of Washington records a fruitful year's 
work. The Department has co-operated with other 
American research institutions in the investigation 
of the conducting layer in the upper atmosphere by 
means of reflection of wireless waves, and the results 
obtained seem to be in accord with those obtained in 
Great Britain by Appleton and Barnett, and Smith- 
Rose and Barfield. In co-operation with the Carnegie 
Institution Geophysical Laboratory, work is being 

’ done on the effect of pressure on the critical tempera¬ 
ture Of magnetisation ; the results to date are confined 
nickel, u#ing pressures up to about 2000 atmo- 
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spheres, but the effects seem to be very small: the 
research is of interest in connexion with the depth 
to which permanent magnetisation of ferrous rocks 
m the earth's crust can exist. The reduction of the 
observations of atmospheric potential gradient, made 
on the various cruises of the Carnegie , has made it 
possible to attempt, for the first time, the construction 
of isoelectric charts for the greater part of the earth’s 
surface—the oceans. Several questions of purely 
atomic physics, not at present obviously related to 
geophysics, have also been investigated under the 
auspices of the Department. Much observational 
work m terrestrial magnetism and electricity has also 
been accomplished, particularly at the two observa¬ 
tories of the Department — at Watheroo, Western 
Australia, and Huancayo, Peru. 

The Report of the Marlborough College Natural 
History Society contains its usual lists of observations 
in natural history, meteorology, etc A list of about 
113 fungi of the district is given by C. P. Hurst and 
twelve flowering plants are added to the hand-list. 
The permanent record of the risings of the Rockley 
Bourn with a graph of the last twenty-four years is 
due to L G Peirson, it is a 1 wintefrbourn ' or 
* hungerboum,’ a stream appearing in normally dry 
valleys in chalk country Brentnall's account of the 
local Manor of Rockley 19 charming and quite suitable. 
A quite important and well illustrated paper on 
Cyclops, by A. G Lowndes, records seventeen of the 
thirty British species in correlation with the pH value 
of the water in which they lived, and describes three 
forms ; such -systematic research should be published 
in a regular biological journal, or it will be missed by 
most workers. 

Dr A. Dauvillier, of Paris, is to deliver the 
seventh Mackenzie Davidson Memorial Lecture before 
the Rontgen Society and the Electro-Therapeutics 
Section of the Royal Society of Medicine on May 20 
at 8 15 p m , taking as his subject " The Measurement 
of X-ray Dosage " The lecture will be delivered at 
the Royal Society of Medicine 

At the annual meeting of the members of the Royal 
Institution, held on Saturday (May 1), the following 
officers were elected: President , The Duke of 
Northumberland; Treasurer , Sir Arthur Keith; 
Secretary, Sir Robert Robertson. 

The International Association for Psychology and 
Techno-Psychology (1 e. Industrial Psychology) began 
its official activity on March 15. Fifteen European 
countries are represented in the Association, the 
administrative headquarters of which are at Riga, 
under the direction of Dr Moeller. In England the 
Association is represented by Prof. T. H. Pear, 
University of Manchester, and its department of 
Techno-Psychology by Dr. C. S. Myers, National 
Institute of Industrial Psychology. The first publi¬ 
cation of the Association will be *' A Survey- of the 
Organisation and Position of Techno-Psychology 0 
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We regret that by a slip in our note on the explora¬ 
tions in Derbyshire caves (Nature, April 24, p. 598), 
the name of the archaeologist by whom the investiga¬ 
tions are being earned out, was wrongly given. The 
work is in charge of Mr A Leslie Armstrong 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned 1 —A professor 
of pure mathematics and a professor of chemistry in 
the Egyptian University, Cairo — The Director, 
Egyptian Education Office, 39 Victoria Street, S W. 1 
(May 14). A public analyst *f or the Metropolitan 
Borough, of Bethnal Green—The Town Clerk, Town 
Hall, Bethnal Green, E 2 (May 17). A head of the 
department of mechanical engineering and a lecturer 
in the department of civil engineering, architecture 
and building in Bradford Technical College—The 
Principal of the College (May 19). Junior assistants 
at the National Physical Laboratory with good 
honours degree and, if possible, research or technical 
experience in one of the following subjects: physics, 
electricity, metallurgy, engineering, aeronautics, 
naval architecture—The Director, National Physical 


Laboratory, Teddington (May 22) A professor of 
physics at the School of Engineering, Giza, Cairo—‘ 
The Minister of Education, Cairo (May 30) * An 
analyst m connexion with the Dairy Produce Act, 
1924, in the Department of Agriculture, Irish Free 
State—The Secretary, Civil Service Commission, 
33 St. Stephen's Green, Dublin (May 31) A bacterio¬ 
logist in connexion with the Dairy Produce Act, 1924, 
in the Department of Agriculture, Irish Free State— 
The Secretary, Civil Service Commission, 33 St. 
Stephen’s Green, Dublin (June 30). A director 
and an assistant director of the Research Association 
of British Paint, Colour and Varnish Manufacturers— 
Mr. J. B Graham, 8 St Martin’s Place, W.C.2 A 
lecturer in geography and nature study at the Bedford 
Training College—The Principal. A resident tutor 
in geography at the Borough Road Training College, 
lsleworth—The Principal A head of the chemistry 
department of the Huddersfield Technical College 
—The Director of Education, Education Offices, 
Huddersfield A principal of the Derby Technical 
College—The Secretary, Education Committee, Becket 
Street, Derby. 


Our Astronomical Column, 


Investigation of Transits of Mercury. —Prof. 
Newcomb was the first to suggest that the uncx- 
laincd fluctuations of the moon might really be 
uctuations in the earth’s rate of rotation. The 
suggestion can be tested by studying other heavenly 
bodies with rapid motion, notably Mercury and the 
inner satellites of Jupiter. Newcomb hunself dis¬ 
cussed transits of Mercury up to 1891, but failed to 
obtain definite confirmation of variation in the 
earth’s rotation Union Observatory Circular No 
65 contains a new investigation by R. T. A Innes , 
he has repeated Newcomb’s work, correcting a few 
minor errors, and has included the four recent transits 
of 1894, 1907, 1914, 1924, all well observed. The 
semi-diametens deduced for the sun and Mercury at 
unit distance are 959*-48 (o*-i5 Jess than that of 
Auwers) and 3*'o8 The latter is undoubtedly less 
than the real semi-diameter of Mercury, owing to 
irradiation. 

A diagram is given of the time-residuals of the 
transits from 1677 to 1924 , they'are compared with 
Newcomb's diagram for the moon, and there is a 
certain similarity between them. Both have maxima 
near ib8o and 1885, and a minimum about 1780 ; the 
curve for Mercury between these limits is much more 
undulating than the lunar one. Jupiter’s satellites 
I, II, are also used for the last thirteen years, and 
accord well with the Mercury curve in showing a rapid 
downward movement 

There is therefore a fair case for ascribing the errors 
in position of the different bodies to a common cause, 
namely, changes m the earth’s speed of rotation. 
Dr. Innes seems to be in error in one point. He 
mentions the error of the equinox as due to a similar 
cause. But a shift of the sun along the ecliptic does 
not affect the position of the intersection of ecliptic 
and equator 

Masses of Stars of Types F to K — Astr . Nach. 
No. 5434 contains an article on this subject by 
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B P. Gerasimovic. He points out how few stellar 
masses are accurately known, and how useful it would 
be to find a general method of obtaining them in the 
case of stars without visible companions Two 
methods have been suggested , first, that of the 
equipartition of energy, which if established would 
correlate mass with velocity , secondly, Pannekoek’s 
method from comparison of trigonometrical paral¬ 
laxes with spectroscopic ones. The latter method 
is complicated by the effect of radiation pressure in 
diminishing gravitation, especially in the hottest 
stars 

The author bases his work on the Victoria parallaxes, 
and the masses of binaries with well-developed orbits. 
The equipartition principle is first tested, the 
quantity (mass) x (velocity) 1 is formed for a large 
number of stars of types F, G, K. The mean values 
of the product for the three types are 3*47, 3*45, 3*59, 
in good agreement with Seares's value 3*57 obtained 
in quite a different manner. It is concluded that 
both the equipartition theory and Pannekoek’s 
principle are sound, and can be applied statistically, 
though there may be large deviations for individual 
stars, 

Prof Eddington’s proposition of correlation of 
mass with absolute magnitude is then tested, graphs 
being drawn for the different types. They show 
large departures from linearity, there being evidence 
of discontinuity between M«2'o and ^ = 3*5, about- 
the region of demarcation between giants and 
dwarfs. 

The paper concludes with a list of deduced masses 
and densities of 74 stars with parallax 0*07' or 
greater. The five largest masses are 61 Ursae Mai, 
4 *i, * Endam 37, 6 i f Cygni 3*5, * and 7 Cephei each 
3-0. fii 1 Cygni is given the great density 31-8; that , 
of Arcturus is only 0*0005, its mass being 1*6, These 
data are only provisional, but they give hope of future 
increase of knowledge in this very important but 
difficult field. * < 

, 1 : 
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Research Items. 


Capsian Affinities of the later Stone Age 
Culture of South Africa. —The possibility of con¬ 
nexion between the Stone Age cultures of North and 
South Africa was discussed with some precision by 
Mr. A, J. H. Goodwin of the Cape University, in a 
paper presented to the South African Association for 
the Advancement of Science in 1925 and now pub¬ 
lished in vol 22 of the South African Journal of 
Science . Of the three industries forming the later 
Stone Age in South Africa, one is the pygmy industry, 
a second has been named the Smithfield industry 
The characteristics of the pygmy culture are scrapers, 
points, the geometrical pygmy implements, ostrich 
shell beads, bone implements, paintings on walls or 
stones, possibly stone palettes, and the habit of 
eating snails The Smithfield industry includes duck¬ 
bill scrapers, of a type larger than the pygmy, and 
shading to the circular scraper, blades and tanged 
points. In North Africa m the late Capsian is found 
a culture with end-scrapers, 'blades, points, tanged 
arrow-heads, crescents, ostrich egg-shell beads, and 
bone awls exactly similar to those of the pygmy and 
Smithfield cultures of South Africa There is also 
the possibility that the North African Capsian may 
be connected with paintings It is concluded, there¬ 
fore, that the later Stone Age of South Africa is an 
offshoot from the Capsian culture 

Mendeuan Heredity and Racial Differences 
—Prof R Ruggles Gates points out in a communica¬ 
tion appearing in vol 55, Pt 2, of the Journal of the 
Royal Anthropological Institute, that although in¬ 
numerable peculiarities and abnormalities are found 
to be inherited in man as simple Mendelian differences 
dominant or recessive to the normal or sex-linked in 
various ways, anthropologists have not yet generally 
recognised the wide spread of Mendelian inheritance 
in man Data relating to such characters as eye 
colour, stature, and cephalic index, however, are 
rapidly accumulating The known facts do not 
justify the distinction sometimes made that Men- 
aelian inheritance applies only to abnormalities, and 
that racial differences follow other rules and do not 
segregate Eye colour was the first character in man 
to be recognised as Mendelian in its inheritance. It 
is well known that it segregates in families Segrega¬ 
tion also occurs in inter-racial crosses There is 
nothing at present to indicate that its inheritance in 
such crosses differs from that within a single race 
As regards stature, while it is characteristic in many 
races, it is clearly not a unitary thing but the result 
of many diverse elements acting under a particular 
set of environmental conditions. In the case of the 
cephalic index it is clear that brachycephaly and 
dolichocephaly are * not determined by a simple 
Mendelian pair of factors. The work of Fritz, 
Hild6n, and others indicates that the cephalic index 
may be determined by several cumulative polymeric 
factors, i.e . genetic factors, each of which produces a 
certain transition from dolichocephaly towards brachy¬ 
cephaly. It appears that such " racial" characters as 
stature and cephalic index do not differ in their 
hereditary behaviour from size and shape differences 
generally, and have no special virtues as being 
4 * racial ” distinctions. But there is great and urgent 
need for accurate observations on the results of 
inter-racial crosses in mankind. 

Effects of Thvroid Administration —Prof. 
Ercole Gi&comini gives an account in the Rendiconto 
4 $Ua R, Accademia dalle Sctenze dell 1 Istituto dt 
Bologna at the interesting results observed on the 
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administration to fowls of thyroid, which produces 
marked changes in their metabolism and influences 
more particularly the development, appearance, and 
colour of the plumage. Ingestion of fresh ox thyroid 
by young or old fowls of either sex infallibly determines 
a pronounced stimulus to the production of feathers. 
In some cases the old feathers are made to fall in a 
manner so rapidly that in a few days the body may 
become almost bare, being covered only by the germs 
of the new feathers, which are surrounded by horny 
sheaths and resemble short prickles Moreover, with 
birds having coloured feathers there takes place an 
alteration m colour, usually a depigmentation, the 
extent and mteasity of which are enhanced if 
administration of the thyroid is continued In 
certain instances, however, but never with white 
fowls, the opposite phenomenon occurs, increased 
formation of black pigment being observed in the 
feathers on some parts of the body Similar but less 
pronounced changes follow the use of dried thyroid. 

Genetics of Locusts. —Continuing his genetic 
experiments with grasshoppers, Nabours (Kansas 
Agnc, Sta Bull 17) has published the data from 
twelve years' breeding of the grouse locust, Apotettix 
eurycephalus Eleven different colour patterns of 
this locust, all found wild, have been bred with the 
4 normal/ to which they are all more or less dominant, 
and with each other More than 134,000 individuals 
were examined in the experiments, and the patterns 
of a large number of specimens are permanently 
preserved in alcohol By means of the crossing-over 
data and other hereditary behaviour, all these factors 
are mapped as belonging in a single linkage group 
(or chromosome), and nine of them form three groups 
of multiple allelomorphs containing respectively 
three, four and two factors With certain factors, 
the percentages of coupling and repulsion obtained 
were quite different These and certain other 
inconsistencies are attributed to the highly variable 
conditions under which the experiments were con¬ 
ducted Very interesting phenomena of partheno¬ 
genesis were obtained in some of the females 

Age and Growth of Haddock and Whiting in 
Icelandic Waters. —Bjame Sacmundsson writing in 
Meddelelser fra Kommtssionen for Hav under segelser, 
Sene * Fiskert, Bind via, Nr 1, 1925, states that the 
haddock has long been one of the favourite food- 
fishes of the Icelanders. It has also been cured (split 
and salted) on a large scale for export, being formerly 
second only in importance to the cod, although it now 
occupies third place as an article of export, having 
given place to the herring From his study of the 
scales, Saemundsson concludes that the growth of the 
Icelandic haddock follows a similar rule to that of the 
cod : " It is most rapid on the south and the west coast, 
and gradually decreases as we turn to the right round 
the country, being slowest on the east coast " This 
decline m growth is attributed to the fall of tempera¬ 
ture in the said direction, an influence which also 
re vents the spawning of cod, haddock, and many other 
shes. In comparison with other regions, the rate of 
growth of the Icelandic haddock is only surpassed by 
that of the Faeroese; while the size attained is also very 
large compared with that in more southern waters, 
so that ages 9-14 years commonly occur As with 
the cod, there is a noticeable difference in the stze of the 
sexes, the males being the inferior* in size for corre¬ 
sponding age Sexual maturity is first reached when 
the fish (both sexes) is four years old and about 
47 cm long. It is significant that the majority of 
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haddock caught in Icelandic waters, particularly in 
shallow inshore areas, are young immature fish, but 
the 5-yearly means of the catches from 1897 to 1919 
do not indicate that there has been any decrease in 
stock as the result Unlike the haddock, the whitmg 
gives rise to no special or important fishery. This 
fish is also able to grow to a much larger size in 
Icelandic waters than in neighbouring seas, and, as 
with the cod, the female is larger than the male, and 
probably reaches a higher age A common feature of 
the .scales of whiting is the presence of a considerable 
number of narrow rings within the first summer-zone. 
These narrow rings are only separated from the 
centre by two or three broad summer-rings, and 
although they assume the appearance of a normal 
winter-zone, their position seems to render this 
interpretation untenable Saemundsson suggests that 
this false nng may be looked upon as a consequence 
of some change in the life of the fish, e.g. moving from 
shallow to deeper (cooler) water, or the transition 
from pelagic to bottom life. 

Chromosomes of Hyacinth —The chromosomes of 
the hyacinth and two related genera have been studied 
by Mr. C, D Darlington (Journ Genetics, vol. 16, 
No 2), Hvacmthus onentahs and Scilla nutans having 
8 cliromosomes, while Bellevallia romana has 4 But 
Hyacmthus is not strictly tetraploid, because one of 
the four long chromosomes has a constriction which is 
not found m the other three chromosomes In Scilla 
the chromosome sizes and constrictions are different 
from those of the hyacinth, and neither condition is 
directly derivable from the diploid Bellevallia, owing 
to differences m the constrictions and sizes of the 
chromosomes It is concluded that the constriction 
is not necessarily at the point of application of the 
force which moves the chromosome, and that the 
centre of attraction of the chromosome is not strictly 
localised The latter conclusion is contrary to some 
previous evidence. 

New Technique with Lossil Plants— Mr. T. M 
Harris describes m the New Phytologist (vol 25, No. 1, 
1926) a new method for examining plant remains in 
shale, by which the whole of the more resistant plant 
material is rendered available, and not merely plarit 
impressions exposed on split surfaces. The shale is 
first immersed for some days in strong nitnc acid 
containing about 5 per cent, potassium chlorate; 
after washing in running water it is then placed m 
dilute sodium hydroxide, in which it breaks down into 
a fine mud from ifthich resistant fragments of cuticle, 
and sometimes of other tissues, can be strained off 
by wire gauze These fragments are finally cleaned 
in 25 per cent hydrofluoric acid. A great number of 
leaf fragments, small seeds, bird scales, etc., were thus 
obtained, together with two characteristic megaspores 
of Lycostrobus Scotti Nath , of which only one other 
specimen is known From a piece of shale consisting 
mainly of Sagenoptens Nilssoniana (Brcmgti) Ward., 
pollen grains, anthers, and seeds were obtained which 
were scarcely distinguishable from those described 
by Dr. H Hamshaw Thomas for the Caytomales. As 
these organs were not found in other shales, this 
strengthens the evidence for Dr. Thomas' view that 
the leaves of the Caytomales were of the Sagenopteris 
type By this method Mr. Harris has been able to 
study about one-half of the total number of species 
(106) now known of the early Mesozoic flora from the 
Rhaetic bed of East Greenland, 

Determination ok the Salinity of Sea Water, 
—Prof. Giral discusses in " Quelqnes Observations 
sur Temploi de l'eau normale en Oceanographic" 
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{Publication de Ciroonstance No, # 0 , International 
Council for the Exploration of the Sea, Copenhagen) 
the source of error in calculating the total salts 
content or salinity of sea water from the chloride 
content as determined by titration. Although the 
salts occurring in sea water are present in almost the 
same proportions m the open oceans, slight variations 
are known to occur which renders the calculation 
‘ conventional * The various errors occurring in the 
usual titnmetnc determination of salinity are con¬ 
sidered, from which Prof, Giral concludes that these 
prevent an approximation closer than the first 
decimal place per kilogram of sea water in all 
determinations of chlorides and salinity. 

Long-range Forecasting. —Sir Gilbert Walker 
gives a summary m the Meteorological Magazine for 
March of some recent papers by W. Wiese It is 
mentioned that there has of late been considerable 
meteorological activity in Russia, and amongst this is 
the work of Wiese upon conditions m the North 
Atlantic considered in the light that it may throw on 
English weather. Associated with years of much ice 
in the Barents Sea, there is in advance a south¬ 
eastward displacement of the axis of the trough of 
low pressure off the west coast of Norway. An 
attempt is made to associate ice m the polar seas 
and the general circulation of the atmosphere ex¬ 
tending the connexion between the Arctic and 
Antarctic, but it is pointed out that this appears to 
be unproven There seems to be a close relationship 
between Barents ice and air temperature in Europe. 
The influence of the mean air temperature in spring 
in N Iceland on the mean air temperature of the 
following winter in Europe is dealt with Other 
meteorological correlations are referred to In 
summing up Wiese's work, Sir Gilbert remarks that 
while conditions m the Barents Sea do not exercise 
a profound influence on the conditions of the Southern 
hemisphere, they are of importance in a fairly wide 
region of the northern hemisphere 

Gold in the Dartmoor Granite. —In the Mxnera- 
logical Magazine for March, Dr. A. Brammall describes 
his investigation of the modes of occurrence of gold 
on Dartmoor Detntai gold was first identified in 
samples of stream-sand and ' head/ A gold-bearing 
pegmatite on Bittleford Down was then found, and 
described in collaboration with Dr. H. F. Harwood. 
Since then gold and silver have been detected m the 
normal grey biotite-granite at various localities on 
the Moor. The gold is found as inclusions, sometimes 
visible, in t>oth quartz and felspar, and together with 
silver in biotite. The evidence is conclusive that the 
two metals are primary products of crystallisation 
from the granitic magma. Careful examination of 
vein-quartz, and assays of pyrites and of pneumato- 
lysed rock showed that the gold-silver content of the 
granite cannot be attributed to either pneumatolytip 
or hydrothermal processes. Similarly occurring 
primary gold has already been reoorded from granites 
in California and Nevada. 

Kames and Drumlins in Scotland, —Prof, T. W. 
Gregory defines * kames ' as ridges of fluvioglacial 
or glacteluvial sand and gravel, deposited alone the 
margin of a glacier during some halt in its retreat, 
where the ice front was bounded by water (Trans* 
Pay Sac, Edtn, t vol, 54, pt. 2, No. 7, 1:926). As a 
result of an extensive study of the distribution and 
structure of the Scottish kames he concludes that 
they have all the characteristics of marginal forma¬ 
tions, like the majority of Irish eskers, and that they 
give no support to toe view that they were 



May 8, 1946] 


NATURE 


671 


along the course of sub-glacial rivers* The term 
* kame ' has been applied to various formations in 
Scotland, including moraines, denudation mounds, 
and even rounded hills of slate. After eliminating 
these, the typical true kames that remain number 
only a score, nearly all of them being in the east near 
the foot of the Highlands On the west the glacial 
deposits were laid down as moraines rapidly dumped 
from melting ice In a further paper (Ibid No 8) 
Prof. Gregory discusses the origin of 1 drumlms ' He 
argues that the trend of the Scottish drumlms shows 
that they have been moulded mainly by sub-aerial 
erosion guided by the wind. 


Isostasy in Norway. —An important paper by 
W. Heiskanen on the reduction of gravity observa¬ 
tions in Fennoscandia has been published as No 5 
of the V erOffenthchungen des Ftnmschen Geoddtischen 
Institutes, 1926. It is shown that in southern 
Norway the adoption of the Pratt-Hayford hypothesis 
of isostasy points to a depth of compensation at 
80 km., while the Airy hypothesis leads to the deduc¬ 
tion of an outer crust having a thickness averaging 
37 km. Which of the two rival views is more m 
accord with the actual results is difficult to determine, 
but the author favours the Airy hypothesis as being 
equally well supported by the residual anomalies, 
and more in accordance with geological and geo¬ 
physical probabilities Reference is made to 
Gutenberg's estimates of the thickness of the earth's 
crust under Eurasia (55-60 km), America ( ca 
50 km ), the Atlantic (ca, 25 km ) and the Pacific 
(0-5 km ), and these are compared with other deter¬ 
minations based on the Airy hypothesis m the Alps 
(41 km.). North America (50-60 km ), and the Caucasus 
(77-104 km.). The Airy hypothesis thus appears to 
receive a certain amount of direct support, but it 
must be admitted that the apparent concordance of 
some of the figures means very little Stoneley and 
Jeffreys have recently pointed out a fundamental 
source of error m Gutenberg's work, due to the effects 
of dispersion of seismic waves having been overlooked 
The‘necessary correction reduces the thickness of the 
continental sial layer to about 15 km This does not, 
however, invalidate the Airy hypothesis, for the depth 
of compension need not be identical with that of the 
sial layer. It is interesting and significant that in 
Europe opinion is steadily veering away from the 
somewhat artificial Pratt hypothesis followed by 
Hayford and still adopted in the official American 
work on isostasy. 


Colour of the Alkali Metals. —In a short paper 
communicated to the Vienna Academy of Sciences 
on February 4, 1926, Prof, Przibram gives an account 
of the' " Interpretation of colour changes m salts " 
He detects a progressive change in the direction of 
longer wave-lengths of the absorption produced by 
atoms of metal in the lattice of a salt at low tempera¬ 
tures, at high temperatures, with a distorted lattice 
(e>g t the colour produced by exposure to radium of 
salt which has been fused with a small percentage of 
boric acid), in glass, in colloidal coloured crystals, 
colloidal solutions, and finally in the vapour. These 
colour-changes are attributed to a progressive relaxa¬ 
tion of the forces which are imposed on the atoms 
of the metal by the lattice of a salt-crystal; for 
example, a crystal of rock-salt which is coloured 
yellow by the presence of traces of the free metal. 


Estimation of Anti-Tetanic Serum —In the 
1923-1924 volume of the Rendiconto della R, Acca- 
imim deUe Scieim uell* IsUtuto di Bologna , Prof. Plinio 
Bai&effigives the results of a series of experiments 
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showing that the antagonistic behaviour of anti¬ 
tetanus serum towards strychnine is determined by 
the same anti-body as neutralises the tetanus poison. 
It is therefore suggested that strychnine be used as a 
means of evaluating anti-tetanic serum. It is true 
that, in so far as chemical constitution is concerned, 
there is a wide difference between strychnine and the 
tetanus toxin, but the effects resulting from the 
administration of strychnine follow the same course as 
tetanus, whereas this is not the case with the arbitrary 
antigen used in the diagnosis of syphilis Further, 
the use of strychnine obviates the serious difficulties 
contingent on the qualitative and quantitative 
differences of the toxins derived from different strains 
of the tetanus organism. 

Air/Gas Ratio in Gas Burners, —The subject of 
the aeration of upright and inverted lighting burners 
is discussed m the thirteenth Report of the Gas 
Investigation Committee of the Institution of Gas 
Engineers A rapid increase in the degree of aeration 
accompanies an increase of the gas supply pressure 
up to 2 5 in of water, above which any further 
increase of aeration is relatively small The amount 
of air injected as primary air, when the burners are 
in normal operation, is slightly less than half that 
required for complete combustion of the gas. The 
air to gas ratio of the mixture produced by the 
injection is higher for the upright than for the in¬ 
verted burner, the burners being adjusted for best 
illumination This air/gas ratio is materially reduced 
as the burner becomes heated, but is not appreciably 
altered by the use of a chimney The differential- 

! >ressure column method of the Fuel Research Board 
Technical Paper No 5) for the determination of the 
specific gravity of gases is shown to J>e accurate to 
within o 002 when applied to the ordmary grade of 
towns' gas supply (specific gravity about 05). The 
fourteenth Report is devoted to a description of an 
experimental carbonisation plant, comprising set¬ 
tings of two horizontal retorts and two vertical 
retorts, and the usual condensing and purifying 
plant, erected at the University of Leeds as a 
memorial to Sir Corbett Woodall 

High Temperature Standards —-The issue of 

£ art 4 of the Abstract Bulletin of the Nela Research 
aboratory completes vol 1 of the Bulletin Part 4 
contains Abstracts 99 to 138 on pp 523-737 of the 
volume. The researches to which they refer were 
earned out under the late Dr E F. Nichols, of whom 
a portrait is given, Many of the abstracts cover 
papers which have appeared at various times in the 
scientific and technical press and sum them up in a 
compact form. Thus abstract No 108 condenses 
into 14 pages the results published by the Nela 
Laboratory in seven different periodicals during the 
past seven years on the subject of optical pyrometry 
One of the most important abstracts deals with an 
intercompanson of high temperature scales in use at 
the Nela Laboratory, the Bureau of Standards, the 
National Physical Laboratory, the University of 
Wisconsin, and the General Electric Company's Re¬ 
search Laboratory. The temperatures of the fila¬ 
ments of seven incandescent electric lamps run at 
stated currents were measured at each laboratory and 
the results compared. Three of the laboratories take 
the melting-point of gold, 1336°, on the Kelvin scale 
as the standard temperature, while two others take 
the melting-point of palladium, 1828° K and 1822° K 
respectively. The temperatures, estimated by the 
latter laboratory are all io° to 20° higher at about 
iooo° K than those of other laboratories, which agree 
with each other to within io° at 2700° K. 
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Application of Subatomic Thermodynamics to Astrophysics. 


'T'HE presidential address to the Mathematics and 
* Physics Section of the thirteenth Indian Science 
Congress held at Bombay on January 4, by Prof, 
M. N Saha, contains a resume of the work of the 
last few years on the physical interpretation of stellar 
spectra. We are unable to find space to reproduce 
the whole address, but the following summary and 
extracts include some of the main subjects surveyed. 


Since the foundations of astrophysics were laid by 
Kirchhoff in 1859, the spectroscopic survey of the 
heavens has been carried on with great vigour by 
many workers, and the spectra of more than 200,000 
stars have been classified at the Harvard College 
Observatory In the interpretation of the spectra, 
however, two difficulties have arisen. First, there 
are several elements, common on the earth, which 
are not represented in the spectra of the stars, 
secondly, the elements represented m the stars are 
not all the same, but vary from one star to another 
m such a way that a continuous sequence of spectra 
can be arranged corresponding to a sequence of colour 
from blue-wffiite through yellow to red The char- 
acter of the spectral change along the sequence is 
that m going from blue to red stars the spectral lines 
indicate a gradually decreasing excitation stimulus 
Lockyer long ago explained the phenomena by 
supposing that a spectrum was an indication of 
temperature, and that in the high temperature blue 
stars the elements were dissociated into simpler forms 
This hypothesis offered a sufficient explanation of the 
facts, but was unwelcome on account of its revolu¬ 
tionary character In recent years, however, this 
criticism has ceased to hold good, and in Prof Saha’s 
address an “ attempt has been made to show how 
modem discoveries have led 11s to a complete justifica¬ 
tion of the mam ideas of Lockyer " 

When a gas is raised to a high temperature, the 
violence of the atomic collisions is conceived to result 
in the detachment of electrons from atoms At any 
temperature a state of statistical equilibrium is 
reached, in which the rate of ionisation is equal to 
the rate of recombination The gas then consists of 
ionised atoms, neutral atoms, and electrons, and at 
each recombination of an electron with an ionised 
atom, radiation is emitted. The fraction (at) of dis¬ 
sociation can be calculated in terms of temperature 
(T) and pressure (P), and is found to be given by the 
equation . 


log 



2 3 RT + 2 


log 


r-6*5=* if. 


where U is the ionisation potential of the atom and 
R is the gas constant. The formula, as Russell has 
shown, needs modification when more than one ele¬ 
ment is present—a statement confirmed by both 
experiment and observation—and, further, represents 
only an approximation to the complexity of an actual 
case, since the various excited states of the atom 
have not been distinguished, but it is sufficiently 
exact to explain the mam details of the spectral 
sequence 

From the observed positions in the sequence at 
which particular lines appear or disappear (which we 
may take to indicate the conditions under which the 
appropriate atoms begm or cease to be capable of 
emitting the respective lines), the above equation, 
combined with spectral data, gives a relation between 
the temperature and pressure in the stellar atmo¬ 
sphere Assuming a likely value for the latter, the 
temperature can be estimated, and is found to agree 
fairly well with the photospheric temperatures mea- 
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sured by direct experiment. This constitutes a 
justification for the view that ionisation in stellar 
atmospheres is a function of temperature and pressure. 
It has long been an unsettled question whether tem¬ 
perature alone can stimulate radiation, but recent 
experimental evidence indicates very definitely that 
it can do so. The theory under consideration not only 
provides for this, but also shows that the failure of 
earlier experiments was due to the choice of elements 
having high ionisation potentials, which, according to 
the equation, require high temperatures for ionisation 
or excitation The implication that the degree of 
ionisation is increased by lowering the pressure is 
also borne out by experiment. The theory further 
explains the apparent absence of certain elements 
from the sun and stars by the argument that their 
chief spectrum lines under the conditions existing in 
the atmospheres are outside the range of observation. 

Prof Saha, to whom the theory in the above form 
is due, points to further evidence of thermal ionisa¬ 
tion in the fact that the electrical conductivity of 
heated gases depends on their ionisation potentials. 
This at once follows from the theory if the con¬ 
ductivity is due to the presence of free electrons, for 
it must then be dependent on the percentage of 
ionisation, which is a function of the ionisation 
potential. 

Later developments of the theory are mainly in¬ 
debted to applications of subatomic thermodynamics 
to the problem Following the lines of Ehrenfest's 
re-examination of Planck's thermodynamics, Fowler 
and Milne, Becker, Saha and Sur, have been the chief 
workers in this field 

“ The scope of Fowler and Milne's work will be 
realised from the following brief summary • As men¬ 
tioned above, when an original mass of calcium is 
heated, the products of decomposition are not only 
ionised calcium atoms and electrons, but also calcium 
atoms m the excited states, which, being unstable, 
give rise to the line spectrum of calcium As the 
spectrum of calcium is rather complicated we shall take 
a simpler case, namely, hydrogen The products of 
decomposition are then H + , electrons, H-atoms in 2 l( 2,, 

3 1# 3 S . . . states, radiation v = constituting 

the Lyman series, the lines v ~ constituting 

the Balmer Senes, etc . . In the simple theory 
sketched above, we neglected these intermediate orbits 
on the ground that even at the highest temperatures, 
their proportion calculated acconling to Maxwell's 
theorem is small. 

By applying Ehrenfest’s method (which has been 
improved on mathematical points), Fowler obtains 
the equation: 

log r 

in place of the original equation. The function b[T) 
represents the occurrence of the intermediate orbits. 

_ tr, ^ Un 

HT)=g t +gf~ w + . . .g,e~*T+ . . 

where g n is the intrinsic weight of the nth inter¬ 
mediate orbit, U« its energy. According to Bohr 

U n »r - (P = Rydberg number), and » 

n(n + 1 ) (according to Herrfeld and Epstein). 

It may be mentioned here that fc(T) is divergent, 
and in order to get over this difficulty, Rowler thinks 
that b(T) ought to be limited to a finite number oi 
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terms. He argues that as the nth orbit has a radius 
of (V* 1 , the series cannot be developed when the 
distance between two atoms is of this order, for the 
electron then passes into no-man's-land. As was 
pointed out m a note to Nature, there is strong 
experimental evidence for believing that the develop¬ 
ment of higher orbits depends upon pressure (one 
has to think of Wood's method of getting higher 
lines of-the Balmer senes), and this is also supported 
by astrophysical data (see Miss C Payne's Stellar 
Atmospheres," page 48) Urey has recently shown 
that 6(T) becomes convergent when the finite volume 
of molecules is taken into account 

But the weak point in the argument is the assump¬ 
tion £„ = «(« + 1), and it seems to be unsound on 
physical grounds 

The conclusions which Fowler, and Fowler and 
Milne (Month. Not R A.S , vol 83, page 403) have 
drawn are, however, largely independent of the 
form of 6 ( 7 '), and are of the greatest importance 
It will be recalled that many elements, for example, 
mercury, have to be detected by subordinate lines, 
while others like calcium can be detected by principal, 
as well as subordinate lines Fowler and Milne dis¬ 
covered a very remarkable difference between the 
behaviour of the principal and subordinate lines in 
stellar sequence They found that while principal 
lines are most intense at the lowest temperatures, 
and gradually weaken in the higher classes, the sub¬ 
ordinate lines are at first faint, then increase in 
intensity, reach a maximum, and then die out The 
explanation is as follows : At the lowest tempera¬ 
ture, all atoms are m the lowest state. Subordinate 
terms come out only at higher temperatures But 
when the temperature is very high, the atom begins 
to get ionised, and hence the proportion of atoms m 
the subordinate states begins to fall off A maximum 
must have been reached in the interval 

When the above ideas are translated into mathe¬ 
matical language, and conditions for maximum con¬ 
centration of subordinate levels applied, we get a 
relation connecting the electron pressure ana the 
temperature in the reversing layer In fact 


U r 4 5 RT 
P - Q 332 ^ 

• wr u t ~u r 


T'i'e 


Vi 

kT 


(I) 


For example, the Balmer-hnes of hydrogen arise 
from the 2-orbit, and they reach their maximum in 
the A-class. The temperature of these stars lies be¬ 
tween 10,000° K to 12,000° K Substituting these 
values m (1), we obtain P 9 1 31 x io~* to 3 07 x ro-* 
atmospheres. 

Fowler and Milne have thus found a very elegant 
method of determining the pressure This is in itself 
a result of the first magnitude, for ionisation depends 
very largely on pressure, and after Einstein's dis¬ 
covery of the shift of lines towards the red by gravita¬ 
tional potential, the older values which were baaed 
on pressure-shift of lines have been rendered ob¬ 
solete. 

Values of P 4 have been calculated from considera¬ 
tions of the maxima of several elements, and they 
invariably give a range of pressure varying from 10-* 
tp i©"* atmospheres. These values recall the state¬ 
ment of Jewell; 1 The whole mass in the reversing 
layer of the sun can be contained in a thimble ' . . 

Prof. Milne has recently given an entirely new 
method of dealing with thermal ionisation of gases. 
In contradistinction to the thermodynamical method 
hitherto used* this method may be called the kinetic 
Method. These two methods find their parallel even 
fin Jjftys study of chemical equilibria* Lot us represent 
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a typical homogeneous equilibrium by the equation 
mA + nB pC 4 qD, 

Then according to the thermodynamical method we 
put 

tnS A + - pS 0 - qS D = 

where S'3 are the entropies, and U is the heat of 
reaction 

In the kinetic method, the rate of change from left 
to right depends on the number of times m molecules 
of A come into contact with n molecules of B. The 
velocity of reaction V AB = K t C A C B , and V 0 d ~ K % C<,C 0 - 
In the equilibrium case 

Vas ~ V cd, hence =* - constant 

By using this method, Boltzmann gave a formula for 
molecular dissociation, which has the same form as 
that derived from thermodynamics 

Thermal ionisation of gases is only a particular 
form of chemical dissociation with the difference that 
the details of the mechanism are much better under¬ 
stood in the former case Hence it is expected that 
tlie kinetic method would be very fruitful here. 

Every kinetic method depends upon a closer treat¬ 
ment of the mechanism of reaction The reaction in 
the present case is decomposition of M into and 
c (electron), and tins can take place in various ways. 
To any one of these processes there is an opposite 
process resulting in recombination of M + and e to M. 
A pair of such oppositely directed processes has been 
called by K. H Fowler ‘a unit mechanism’ Each 
one of these unit mechanisms, by itself and without 
the aid of any other process, would give us some 
fundamental laws of general validitv This is known 
as the ' principle of detailed balancing ’ 

The ionisation of M -atoms placed in a thermal 
enclosure can occur 

(а) As a result of collision of two H atoms , the 
rate of ionisation is then proportional to the square 
of pressure. 

(б) As a result of absorption of radiation by H 
atoms, normal as well as excited 

Thus, according to Bohr’s theory, radiation of 

frequency higher than v = when falling on the 

normal hydrogen atom, would completely ionise it. 
If the electron is in the 2-state, radiation shorter than 
R. 

v — would ionise the atom Such a process of 

ionisation may be called photoelectric ionisation This 
is true of every element, and in the case of alkalies 
it has been definitely proved that their vapours are 
ionised by radiation shorter than that corresponding 
to the limit of the principal series 

The reverse processes are * 

(a') Process (a), ionisation by collision is radiation¬ 
less The reverse process of capture when M f and e 
come together must also be radiation-less. Hence 
when M f and e combine together, the energy set free 
must be earned away by a third body Hence the 
reverse process to fa) is a three body encounter be¬ 
tween Af 4 , e, and M (or e), the energy liberated being 
carried off by M. The unit mechanism (a), (a') has 
been studied by R H. Fowler in an extension of the 
ideas of Klein and Ross el and on the so-called collisions 
of the second type. 

(6'), the reverse process to (6), must naturally be 
the capture of an electron by the ion Af + , with 
liberation of radiant energy. But- Milne finds that (6) 
and (6') together do not give the law of reaction 
isochore. So he postulates that electrons may be 
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captured even under the influence of radiation. This 
last process is analogous to Einstein's ' Negative 
Einstrahlung J or stimulated emission. Thus we may 
write— 

Rate of photoelectric ionisation = Rate of capture 
with emission + Rate of capture under the in¬ 
fluence of radiation. 

Compare this with Einstein's well-known method of 
deducing the law of black body radiation # 

Rate of absorption of lights Rate of spontaneous 
emission + Rate of emission under the influence 
of radiation 

With the aid of certain assumptions, Milne calcu¬ 
lates the rates of free and stimulated captures and 
equates it to the number of photoelectric ejections 
The equation may be used in two ways. It may be 
employed to evaluate the degree of ionisation, in 
which case some further assumptions are necessary. 
Conversely, assuming the thermodynamic formula for 
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ionisation, it can be used for finding out the law of 
probability of electron capture. In tide way Milne 
arrives at the conclusion previously reached by 
Eddington in his study of opacity of stars, namely, 
that the electron is captured only when it actually 
hits the nucleus. Probably a more rational way of 
expressing the result would be: Only one in io* 
collisions results in a capture. 

Applied to hydrogen, calcium, and mercury, Milne's 
method furnishes values of absorption coefficients 
which are in general agreement with experimental 
values. v 

It is yet too early to predict how far Milne's method 
in its present form will be able to advance the theory 
of thermal ionisation. The great difficulty which is 
encountered m the development of these methods is 
due to the absence of any suitable quantum theory 
of absorption of lines. The present theories are a 
sort of half-hearted compromise with the old Loren tz 
theory which ascribes absorption to damping produced 
by collision " 


The Sea-Urchins of New Zealand. 


By H. Farquhar, Wellington, N Z 


'T'HE following notes were wntten some time since, 
* but were held back until Dr. Mortensen had 
published his zoogeographies! notes on New Zealand 
echinoderms (Vidensk. medd , Bd. 79, 1925) They 
are now given here because the subject is approached 
from a different point of view , namely, that of the 
New Zealand biological region ; and also because I 
And myself obliged to differ from him on some points. 
For example, Dr Mortensen believes that Wegener's 
hypothesis of continental displacement “ gets support 
also from the study of the New Zealand Echinoderm 
fauna " , while 1 am of the opinion that the evidence 
of our fauna and flora at large, including the littoral, 
is strongly against Wegener s hypothesis as regards 
Australia and New Zealand ; and that it mainly 
agrees with the evidence of the micro-Lepidoptera as 
stated by Mr E. Meynck in Nature of May 30, 1925. 
The more I have learnt of the New Zealand fauna and 
flora in general, and particularly of several small 
groups, the more I have been impressed by the great 
fundamental differences between the faunas and floras 
of the two regions , and, as Meyrick says, “ The amount 
of community shown here is then no greater than 
might be expected if the conditions had always been 
as at present," ete. When we remember, moreover, 
that the New Zealand land-area was greatly elevated 
and extended far to the north-wdst m early Tertiary 
times, and, again, to a less extent perhaps, later, we 
may well lie surprised that the affinities are not much 
stronger 

Reasons for the recognition of the New Zealand 
area as a primary zoological legion were set forth in 
Nature of January 11, 1900 Objections by Mr, 
Wallace were given m the is 9 ue of January 18, and 
support by Prof Alfred Newton and Mr. Hedley in 
the issue of January 25, and April 19, respectively. 
In a letter to me, at that time. Prof Newton wrote, 
" I have no doubt that the littoral marine fauna has 
also an exceedingly interesting story to tell " ; and 
as the several groups of the littoral come to be worked 
and revised the more distinctly and clearly does this 
"interesting story" become known In the preface 
lo his " Manual of N.Z. Mollusca," 18S0, that keen 
and indefatigable observer, the late Capt. Hutton, 
said* " The better the fauna of New Zealand becomes 
known, the more prominently does it stand out 
distinct from that of any other country " ; and this 
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is now being verified by all New Zealand naturalists. 
What makes the history of our plants and animals 
especially interesting and important is that this ar^a 
is a biological region of primary rank (Holloway, 
Trans N.Z . Inst., vol 55, p. 67 ; Cockayne, " New 
Zealand Plants and their Story," etc.), for here and 
here only the botanical region is coterminous or 
almost coterminous with the zoological region , and 
the evidence of the botany, zoology, geology, palaeon¬ 
tology, the physical conditions of the land, and the 
form of the sea-bed all harmoniously contribute to 
the wonderful past history and present status and 
character of this remarkable region. 

Of course the littoral marine fauna does not speak 
so clearly and forcibly as the land fauna, for species 
of some of the groups (hydroid zoophytes, mollusks, 
echinoderms, etc) have recently been widely spread 
by oceanic currents, but the evidence, in the main, 
agrees with that of the terrestrial plants and animals. 

The New Zealand sea-urchins have been recently 
revised and the number of known forms increased 
by Dr. Mortensen of the Copenhagen Museum 
(Vtdensk. Medd., Bd. 73, 1921) ; and Dr. H. L. Clark 
of the Museum of Comparative Zoology has given an 
excellent classification of the group, based upon all 
the light of recent research, in his A Catalogue of the 
Recent Sea-urchins in the British Museum," 1925. 
The littoral forms are those which inhabit the area 
lying between high-water mark and the hundred- 
fathom line (the continental shelf). Large portions 
of this zone are entirely unknown, and many more 
species will by-and-by be added to our list, which at 
present consists of 22 forms : 


t GonioctdarU umbructtbtm, 
Hutton 

t Attrtrocidwts benhamt 
(Mortensen). 

3 Ctdans sp (Yount?), Mortensen. 
4. Araosama tkaUMs (H, L, Clark). 
5 A mblypUcuiUs ovum v*r. pack' 
«<4, H L, Clerk 

6, Holcpntusits A Agajwie. 

7 Pseudeckmut albatfa&H* 
(Hutton), 

8. PsmuUckinus jwwSk mlendia 

(Mortensen), 

0 Pseudeckmu* hu&mt, Bennara. 
to. PaeudecAmue varwgattte, Mort- 
onsets 

XX. Peeudeckinus froMtffefHtt 

(SUder) 


it. EtvcJkinus chlorobaa (Vaten* L 
cienoes) 

13 . Heliociiaru tuberculota 

(Lamarck). 

14, Cl^Mterveteacmi, Dgdericia, 

l^eanum faprtssum, Agassi* t 
18. Echmocyamua poiyporm, 
Mortetumn. 

X9 Apotopygv* retime (MUne- 
Edwards), 

ao. Bfkeopeii ualondi*. Mortensen? 
ax. Spokmpu mutUupmua, 
Mortensen, 

20. Echtuocordium cordeium 
(Pennant). 
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Tim three known species oi the first order of 
Echini (Cidaroida) appear to be endemic. Gonio - 
cidaris umbraculum is nearly related *to the two 
AnstraUan forms, gerantoides and its variety Kubaria, 
of this small, southern, littoral genus, as now restricted. 
The three species belong to closely allied genera of a 
widespread, very ancient group, the Cidandae. The 
young Cidaris described by Dr, Mortensen may be 
the young of a known form, but is more likely that 
of an undescribed species. 

Of the second order (Diadematoida) there are ten 
known forms. The first of these, Arcsosoma thetidis , 
which ocfcurs mso off the south-eastern coast of 
Australia, is a species of a prosperous, widespread 
genus, the home of which is m deeper water. The 
specimens were obtained from 70 fathoms, and it is 
evidently a migrant from the continental slope The 
two forms Amblypneustes ovum var pachista and 
Holopneustes mfiatus belong to a very interesting but 
difficult group (the Temnopleund®). These two 
genera are wide-ranging and closely related ; and 
both species occur freely on the eastern and southern 
coasts of Australia ; and have doubtless come thence 
The next group consists of five endemic species of the 
essentially New Zealand genus Pseudechinus Only 
one other species is known (P. magellamcus) from the 
southern coasts of South America, the Crozet and 
Marion Islands. It is closely related to P. albocinctus ; 
and it has no doubt drifted from New Zealand All 
its stations are in the area of distribution of the 
seaweed Macrocystts pyrifera Hawkins has noted 
that two species, P alboctnctus and P novcezealandia , 
have been found in raised beaches of probably 
Pleistocene age. Evechinus chloroticus is the com¬ 
monest New Zealand urchin , and the genus is 
monotypic and endemic. The other species of the 
family Strongylocentrotidae, Hehoctdarts tuberculata, 
is a warm-water form, a migrant from the north, which 
occurs freely on the north-eastern coast of Australia 
and at the Kermadecs, 

Of the third and last order, the irregular urchins 
(Esocyloida), nine species have been found in New 
Zealand. Clypeaster vtrescens belongs to a large genus, 


widely spread in the Indo-Pacific region. The speci¬ 
mens were collected north of New Zealand, and tt is 
evidently a migrant from the north, Arachnoides 
zelandia is an abundant, endemic, rather ancient 
(Pleistocene) form ; and the only other living species 
of the genus, A. placenta , is widely diffused in the 
Indo-Pacific region Of the two species of the 
Lagamdce, Peronella htnemoa is endemic, an<| closely 
related to a Japanese species, 1 P. pelluctda , and the 
other has been referred to Laganum depressutn, an 
Indo-Pacific species, but its identity is doubtful. 
Echinocyamus polyporus seems to be a rare species 
of a northern genus, which has been found in Cook 
Strait and at the Kermadecs 

We come now to the most interesting of all the 
New Zealand echinoderms, Apatopygus reams. It 
occupies in the littoral much the same position as 
the Tuatara (Sphenodon punctatus) in the land fauna ; 
being the only living representative of a group which 
was abundant and widely distributed in Mesozoic 
times. Prof. Hawkins has examined specimens, and 
he tells us that " the original contention that 
' Nucleohtes ’ recens is a latter-day survival of the 
essentially Mesozoic Nucleolitoida is perfectly justified. 

Save for its ambulacral plating A patopygus would 
not have been out of place on aMiddle J urassic beach" 
(Geol Mag , 1920, vol. 57, p. 396). 

Of the three Spatangolds, Bnssopsis zealandice may 
be endemic, but its identity is doubtful Spatangus 
mulHspinus, an endemic species, belongs to a wide¬ 
spread, northern genus; and Echmocardium tor datum 
is interesting on account of its remarkable discon- 
tmuous distribution It occurs freely, and is widely 
spread in the littoral of both the northern and 
southern temperate zones The only other echino- 
derm which has a similar distribution is the little 
brittle-star Amphiphohs squamata 

The facies of the New Zealand littoral echinoid 
fauna is then eminently Neozealandian, with a strongly 
marked distinctive character 

> There is a considerable element In the New Zealand littoral marine 
fauna neurly related to tbit of Japan , ami one of the extremely interesting 
question*! to be decided by future research, is how this has come about. 


Annual Meeting of the British Science Guild. 


'T'HE annual meeting of the British Science Guild 
* was held at the Mansion House, London, on 
April 29 The Right Hon Lord Askwith, president 
of the Guild, who opened the proceedings, moved the 
customary resolution that the Right Hon the Lord 
Mayor of London be elected a vice-president of the 
Guild. 

Sir Richard Gregory, chairman of the executive 
committee of the Guild, then moved the adoption 
of the annual report, and directed attention to some 
of its salient features. Reference was made to the 
establishment of the Norman Lockyer Lecture as an 
annual event/ The first lecture, delivered by Sir 
Oliver Lodge on November 16, 1925, dealt with 
^ The Link between Matter and Matter" It was 
mentioned that a supplement to the " Catalogue of 
British Scientific and Technical Books " (a second 
edition of which was published in June * 9 2 5 ) k 
preparation further progress has been made, in 
collaboration with other bodies, with a Science 
Publicity Service scheme, which has now been con¬ 
fided to a representative committee. It is hoped to 
import on the cost of establishing and maintaining 
tm service, and the prospective revenue to be derived 
front endowment or payment for contributions, at 
*n jjm&p dfrte, at a further conference of representa- 
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tives of leading scientific and technical societies. A 
memorial was forwarded to the Board of Trade 
during the past year referring to the importance of 
scientific qualifications for a Comptroller of H M 
Patent Office It may be permitted to hope that 
this memorial, signed by many who are well known 
in pure and applied science, had some influence m 
deciding the recent appointment to this important 
post Additions to the membership of the Guild 
have been encouraging, and useful work has been 
carried out by the South Australian Branch during 
the past year 

The resolution was seconded by Mr. F. Twyman, 
who alluded to important recent developments in 
pure science in Great Britain, and to the growing 
recognition of the value of applied science, as illus¬ 
trated by the public interest aroused in the recent 
Optical Convention. 

This resolution having been declared carried 
unanimously, Sir Richard Kedmayne spoke on " The 
Future of the Coal Mining Industry " After pointing 
out the vital importance of devising a satisfactory 
scheme for the maintenance of this national key- 
industry, Sir Richard paid a tribute to the valuable 
summary of the position contained in the recent 
report of the Royal Commission. He pointed out 
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that the depression in the coal industry is universal. 
Germany is experiencing bad times. In the United 
States—which produced annually 500 million tons 
of soft coal (nearly twice the amount obtained in 
Great Britain) and where the output per man is 
four tunes what it is here—the position life wise gives 
ground for concern On an average, the miner 
worked for only 179 days of the year during 1923. 
There are about 14,000 mines worked by more than 
12,000 corporations or individuals 

in this depression the competition of oil-fuel is 
only a minor factor It has been shown that the 
present methods of conducting the industry are un¬ 
scientific, that selling, organisation and transport are 
too complex, and that many undertakings are using 
obsolete and inefficient machinery. Such changes 
as the wider use of electricity and the burning of 
low-temperature coke in grates can only be expected 
to effect partial relief The real remedy hes in con¬ 
solidation and scientific organisation of the industry, 
and the elimination of present wasteful methods 
As an illustration of what organisation can accomplish, 
Sir Richard quoted the experience of the United 
States Stee Corporation, which by making use of 
the economies and possibilities of scientific method 
arising from consolidation, has raised the American 
steel industry from a position of great depression to 
one of great prosperity The formation of this 
' trust ’ has not prevented fnendly rivalry between 
its constituents, and has led to much better relations 
between management and employees, who are given 
opportunities of taking up common stock m the 
concern on favourable terms 

Sir Richard therefore suggested that the solution 
of the problems of the coal industry lay in consolida¬ 
tion, involving the closing of inefficient pits and the 
general introduction of better organisation and more 
scientific methods , the industry should be controlled 
by an executive council, meeting daily, on which 
there should tie workers' representatives appointed 
Methods of profit-sharing for the benefit of employees 
should be introduced, and the Government might 
arrange a loan, under the Trades Facilities Act, to 
tide over the period of reorganisation 

Dr K F Armstrong then spoke on " Dyestuffs ” 
He recalled that the first synthetic dyestuff was an 
English discovery The development of the industry 
in Germany was due to the fact that commercial 
leaders, having scientific training, encouraged the 
application of scientific methods and results The 
War demonstrated the importance to Great Britain 
of maintaining an organic chemical industry. Con¬ 
sidering the circumstances, the progress so far< made 
m the dyestuff industry in England has been a real 
achievement A highly technical industry had to 
be built up from the beginning To-day by far the 
larger portion of the hundreds of known dyestuffs 
are manufactured here in adequate quantity, and the 
standard reached is higher than that of the Continent 
in pre-War days. Economic difficulties have to be 
contended with, but substantial improvement is 
expected in the near future. Apart from the pro¬ 
duction of colours, described as " a miracle of applied 
science,” manufacturers maintain a complete technical 
Service to aid users in their application 

Capt P P Eckersley, who discussed " Broad¬ 
casting and the Electrical Industry," remarked that 
science must be applied on a scientific method. If 
wisely used it is of priceless benefit to mankind ; if 
wrongly used it may prove a curse. The electrical 
industry presents many examples of science properly 
applied, British engineers combined ingenuity and 
solidity m their work He agreed that we are apt 
to be conservative in regard to consolidation, and 
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referred to the British broadcasting service as a shining 
example of the benefits of judicious amalgamation. 
Ninety per cent of people in the British Isles can 
listen to programmes with the help of inexpensive 
sets The smoothness with which programmes are 
conducted, the manner in which an address by a 
public man in any part of the country can be broad¬ 
cast at short notice, and the quality of the programme, 
are due to the consolidation of all interests in the 
public service In the United States, where private 
interests may dominate broadcasting in some areas 
and disagreement between competitors may arise, 
the conditions are less perfect from th£ point of 
view of the public Whatever change may be made 
in the control of the BBC the fundamental methods 
will remain the same as at present 

A vote of thanks to the speakers, and to the Lord 
Mayor for the use of the Mansion House for the 
meeting, was proposed by Lady Lockyer and earned 
with acclamation Lady Lockyer mentioned that 
meetings had been held in the Mansion House for 
the last eleven years, each Lord Mayor in turn being 
elected a vice-president of the Guild 


University and Educational Intelligence. 

Cambridge —It is announced that Prof E. T. 
Whittaker, of Edinburgh, will on May 10 deliver a 
lecture on " The Present State of tlie Theory of 
Light " 

A change in the scheme of studies qualifying 
students for the Ordinary B A degree is proposed ; 
by it the much-debated subsidiary subjects should 
be rendered more effective than at present 

The Board of Extra-Mural Studies is proposing to 
add to the status of the lecturers and tutors who give 
instruction on its behalf at various centres through¬ 
out the country The proposals recommend that 
such persons shall in future be appointed by grace 
of the Senate on the nomination of the Board, and 
further, that they shall come under the contributory 
pensions scheme for university officers These pro¬ 
posals should lead to the strengthening of the position 
of these teachers and would be one step in the advance¬ 
ment of extra-mural work, an activity of the Univer¬ 
sity with which the Royal Commission has shown 
much sympathy. 


Two Robert Blair fellowships of 450/ each are 
b^ing offered by the London County Council to adult 
students of British nationality, They will enable 
the holders to go abroad for a year for advanced 
study or research in scientific and manufacturing 
prooesses. Applications should be made to the 
County Hall, Westminster Badge, London, S E.i. 

Applications are invited by the Salters' Institute of 
Industrial Chemistry for a limited number of fellow¬ 
ships for chemists of post-graduate standing who are 
desirous of adopting a career m industrial chemistry. 
Th& normal value of each fellowship is from 250/. to 
300/., but applications for grants of a higher value 
would be considered. The latest date for the receipt 
of applications is June 1. They should be addressed 
to the Director of the Institute, Salters’ Hall, St. 
Switbin's Lane, E.C.4. 

In the University of Dacca, which was opened on 
July i, 1921, the principles of a number of the recom* 
mendations made by the Calcutta University Com¬ 
mission of 1917-19 have been subjected to the test 
of practical application; with what success may be 
gathered from a farewell address delivered by Sir 
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Pfaiiip'Hartog, the first Vice-Chancellor, at a meeting 
of the University Court last November. Chief among 
these principles is the residential organisation com¬ 
bined with a tutorial system At Dacca three halls 
have been established on the lines, so far as possible, 
of the Oxford and Cambridge colleges, and in each 
of them have been stented literary and debating 
societies, athletic societies, and social service leagues. 
Later a University Union was created. Whilst these 
halls and societies form valuable schools for character 
training and citizenship, the most important new 
element On the teaching side is the tutorial work, 
with the corresponding practical work supervised by 
the teachers in the la do rat ones Much attention 
has been devoted to the physical welfare of students, 
and the executive council has decided that physical 
exercises ought to be compulsory for all students 
who are not medically unfit. There has been a 
notable mcrease in the number of Mohammedan 
students, from 170 out of a total of 1075 in 1921, to 
353 out of a total of 1487 in 1925. The institution 
of the Dacca Board of Secondary and Intermediate 
Education, in accordance with the recommendations 
of the Calcutta University Commission, has not, so 
far, led to as much improvement as was expected 
Experience has shown the need of a practical test 
at the intermediate examinations m science, but its 
introduction has been postponed sme die Sir Philip 
Hartog remarks that the Board should be so con¬ 
stituted that the financial stability and progress of 
the educational institutions with which the members 
are connected would not depend on the passing of 
any particular number of candidates. 


* The United States Commissioner of Education's 
report for 1924-25 concludes a tale of varied and 
multitudinous activities with the statement that the 
Commissioner travelled 43,444 miles and made 157 
addresses before audiences aggregating 87,410 
Specially impressive is the list of publications of the 
Bureau of Education, comprising, in addition to fifty- 
eight bulletins and the periodical School Life , numerous 
special series of leaflets relating to city schools, com¬ 
mercial education, health education, home economics, 
home education, industrial education, and other 
matters, library leaflets, reading courses, rural school 
leaflets, etc The Commissioner devotes a large 
share of his attention to rural education, and under¬ 
took during the year in tins connexion a new type of 
activity, namely, co-operation on an extensive scale 
with selected educational organisations for the co¬ 
ordination and conduct of educational research 
studies In addition, he caused a large number of 
special studies to be made of various aspects of the 
work of rural schools. His Home Education De¬ 
partment conducts reading courses with the co¬ 
operation of State universities or the State library 
commission or State normal college. The scope of 
the work seems to be very much on the lmes of that 
of the National Home Reading Union in Great 
Britain; 1522 readers were enrolled during the year, 
and the number of readers who have at some time 
enrolled exceeds 18,500. In view of the notoriety of 
Tennessee's legislation on the subject of the teaching 
of the doctrine of evolution, it is interesting to note 
that a report of a survey by the Bureau’s Division of 
Higher Education directed attention to the low pro¬ 
portion of the college population in that State, the 
Inadequate financial support of the colleges, the lack 
of co-operation between colleges conducted under 
thd auspices of the same Church denomination, low 
, tuition, inadequate preparation of the faculties 

:,m Some institutions, and the small attendance of 
student^ from counties difficult of access. 


2949, VOL. 


117] 


Contemporary Birthdays* 

May 8 , 1858. Sir Bertram C. A. Windle, F.R.S. 
May 9, 1877. Sir James C. Irvine, F.R S. 

May 13, 1854. Dr Marie Yves Delage. 

May 13, 1857. Sir Ronald Ross, K.C B,, F.R.S 
May 13, 1851. Sir Horace Darwin, K B E^, F.R.S. 


Sir Bertram Windle, professor of anthropology 
in St Michael's College, University of Toronto, was 
educated at Repton and the University of Dublin 
Before his activities were transferred to Canada, he 
was professor of anatomy and anthropology in the 
University of Birmingham ; afterwards president of 
University College, Cork, and whilst resident in 
Ireland, was much concerned with schemes of Irish 
education Apart from scientific memoirs, Sir Ber¬ 
tram is the author of many informing books in 
general archeology and anthropology, including 
r< The Romans in Britain " (1923). 

Sir James Irvtnk was educated at Allan Glen's 
School, Glasgow, and the Universities of St Andrews 
and Leipzic. Formerly professor of chemistry and 
Director of the Research I-aboratory at St Andrews, 
he is now Principal and Vice-Chancellor He is an 
authority on the constitution and chemistry of sugars 
Continuing the researches of Emil Fischer, and in 
collaboration with the late Prof Purdie, he evolved 
new processes of investigation relating to these 
important natuial products Sir James was awarded 
the Royal Society's Davy medal last year xn recogni¬ 
tion of his work 

Dr Yves Delage, professor of zoology in the 
Faculty des Sciences, Pans, and director of the 
Marine Biological Laboratory at Roscoff, was bom 
at Avignon He is an Officer of the Legion of 
Honour and a member of the Pans Academy of 
Sciences Leaving teadiing work at Caen (1886) lie 
succeeded the late Prof Milne Edwards m his pro¬ 
fessorial chair Dr Delage is the author of numerous 
monographs in experimental and general biology. 

Str Ronald Ross, director of the Ross Institute 
and Hospital for Tropical Diseases, Putney Heath, 
received his medical training at St Bartholomew’s 
Hospital Qualifying in 1881 for the Indian Medical 
Service, he served until 1899 It was a penod fruitful 
in biological achievement. Following up some sug¬ 
gestions offered by the late Sir Patnck Manson, 
investigations were begun by Ross in 1895, in India, 
with the view of determining the life-history of the 
parasite of malaria (discovered by I^averan) and the 
transmission of infection Ross was able to indicate 
the cycle of changes of the malarial organism in the 
tissues of a mosquito (Anopheles) which had been fed 
on the blood of a malarial patient. His work is the 
basis of modern methods for the prevention of malaria. 
Sir Ronald is a Nobel laureate, and a Royal medallist 
of the Royal Society. 

Sir Horace Darwin may be, not inaptly, termed 
the apostle of methods of instrumental precision. 
Receiving his early training at Messrs Eastons and 
Anderson, Enth, Kent, he graduated at Trinity 
College, Cambridge He is chairman of the Cam¬ 
bridge Scientific Instrument Company, Ltd. Sir 
Horace gave the first Wilbur Wnght Memorial 
Lecture before the Aeronautical Society in 1913 on 
“ Scientific Instruments: their Design and Use in 
Aeronautics." It was prefaced*by some interesting 
i considerations respecting birds, the flight of insects, 
and ' winged plants. 4 Sir Horace was a member 
(1915 onwards) of the Munitions Inventions Panel. 
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Societies and Academies. 

IXJNDON, 

Royal Society, April 29.—C H, Best, H H. Dale, 
J P Hoet, and H P Marks . Oxidation and storage 
of glucose under the action of insulin. Under the 
same conditions as those of the following investiga¬ 
tion, the total quantity of glucose disappearing from 
the system under insulin is always equal to the sum 
of the equivalents of the glycogen deposited and of 
the oxygen absorbed The conclusion is drawn that 
all the glucose disappearing under the action of 
insulin is either oxidised or deposited as glycogen 
The fact that, in the normal animal treated with a 
fatal dose, the end result is often a disappearance of 
pre-existent glycogen, with concurrent fall of respira¬ 
tory metabolism, is attnbuted to the other action 
of insulin, in depressing the new formation of carbo¬ 
hydrate in the hver. It is accordingly suggested 
that insulin in excessive doses produces the same 
effects as m physiological doses, but with abnormal 
intensity —C H. Best, J. P Hoet, and H. P. Marks 
The fate of the sugar disappearing under the action 
of insulin When the blood sugar of the eviscerated 
spinal preparation is kept at a high level for from 
two to five hours, by the intravenous administration 
of dextrose, there is no demonstrable change in the 
glycogen content of the skeletal muscles When a 
hyperglycaemia is maintained and insulin is ad¬ 
ministered, no significant part of the sugar which 
disappears is stored as a phosphate ester in the 
skeletal muscles Under these latter conditions, how¬ 
ever, there is an increase of glycogen in the muscles 
sufficient to account for from 40 to 50 per cent of 
all tlie sugar which disappears When the rate of 
sugar infusion is so slow that the blood sugar reaches 
a very low level under the action of insulin, the 
muscle glycogen is not depleted to form some unknown 
substance When sufficient sugar has been available 
there is a recognisable increase in glycogen Similar 
results are obtained when the spinal preparation has 
not been eviscerated Hypoglycaenuc convulsions, 
which arc elinunated in the spmal preparation, pro¬ 
duce a great depletion of the glycogen content of the 
skeletal muscles —J P Hoet and H P. Marks 
Observations on the onset of rigor mortis The 
precipitate rigor mortis observed m rabbits dying 
after hypoglycsenuc convulsions, or after prolonged 
thyroid feeding, is not due to the accumulation of 
the lactic acid, nor to increased acidity of the muscle 
The absence of glycogen and the decrease in lact- 
acidogen of the muscle are the determining factors 
of this ngor. These facts must be taken into account 
in discussing rigor mortis and also muscular contrac¬ 
tion —- J. C Mottram, G. M Scott, and S Russ . On 
the effects of £-rays from radium upon division and 
growth of cancer cells Tumours growing 111 rats 
were exposed to measured doses of /i-rays from 
radium After vanous intervals, small pieces of the 
tumours were removed and counts made of the 
number of cells in a state of division Immediately 
after a dose of radiation large enough to prevent 
growth of the cells tn vtvo , many cells were found in 
a state of division, but very soon the cells in mitosis 
disappeared Wlien irradiated tumours were left in 
the rats for some days after the irradiation, there was 
some return of cells in division, even after very large 
doses The variation in the results with the interval 
between irradiation and examination is intimately 
bound up with the varying susceptibility of the cells 
at different stages m their growth, 
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Dublin. 

Royal Irish Academy, April 12.—J< J. Nolan: The 
breaking of water-drops by electric fields Falling 
drops were exposed to a transverse electric field. It 
was found that explosive bursting of the drops 
occurred at critical values of the field, the relation 
between the field and the radius of the drop being 
F\/r = const. This is in agreement with the ob¬ 
servations of C. T. K, Wilson and G. I. Taylor on 
soap-bubbles. Drops greater than 0-2 cm. radius 
showed a type of disintegration for lower values of the 
electric field than those required to produce explosive 
bursting Attempts to determine the hallo-electric 
charge developed by the bursting of the drops were 
unsuccessful. 

Paris. 

Academy of Sciences, April 7 —Georges Claude : 
The present state of ammonia synthesis utilising coke- 
oven gas Reasons are given for the use of the 
hydrogen from coke - oven gas in the synthetical 
preparation of ammonia Photographs are given of 
the works at Wafers and at Ougrce. The pre¬ 
liminary difficulties have been to a great extent 
overcome, and works using the Claude process in the 
last quarter of 1925 produced 10,000 tons of sulphate 
of ammonia or its equivalent —C Camichel, L 
Escande, and M Ricaud Viscosity and turbulence — 
Max Morand . The luminous phenomena observed in 
a lithium positive-ray tube.—J Cabannes and J 
Gramer . The depolarisation of light diffused by some 
organic substances,—G Bruhat : An apparatus for 
the precise determination of the orientation of a 
rectilinear vibration in the ultra-violet —A. Cotton . 
Remarks on the preceding communication —S. 
Schlivitch . Photovoltaic batteries with unalterable 
electrodes —Ch Courtot and C Pomonis : Study in 
the diphenylene sulphide senes. Details are given 
of a method of nitrating diphenylene sulphide and 
of the reduction of the nitro product to ammodi- 
phenylene sulphide —J Roger d'Ansan * Remarks 
relating to the application of ocular gymnastics to the 
treatment of myopia and amblyopia. 

Calcutta. 

Asiatic Society of Bengal, April 5 —C. de Beauvoir 
Stocks Folk-lore and customs of the Lap-chas of 
Sikhim A translated collection of Lap-cha myths 
and fairy-tales, supplying an analysis of the ancient 
religion The customs and superstitions of the 
different aspects of Lap-cha life and industries show 
they are connected with the traditions of a pre-Buddhist 
faith. —S. I- Hora : A short note on the distribution 
and habits of Balwmtia Soleniformis (Benson). This 
bivalve lives in burrows excavated either in hard 
blue clay or in friable sandstone The species is 
common m the Daleswary and the Barak rivers in 
Cachar. It lives in a burrow firmly anchored by its 
foot at the anterior end, and is enabled to enlarge 
it by a movement caused by the expansion and con¬ 
traction of the foot The Unya coolies consider the 
animals of this species as a great delicacy and have 
devised an instrument for dislodging them from their 
burrows.—J H Hutton : Diaries of two tours in the 
unadministered area east of the Naga Hills. Notes 
of a tour made by Mr, J P Mills and the author in 
1923 to a part of the Nagja Hills which, so far as 
known, has never been visited by any European 
except by Lt (afterwards General) Woodthorpe in 
1876.—D.* N. Majumdar : Marriage and betrothal 
amongst the Hos of Kolhan.—rW. Ivanow: Rustic 
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poetry in the dialect of Khorasan. The grammatical 
peculiarities of the Persian dialect spoken in the 
province of Khorasan are discussed, together with a 
large collection of rustic songs from the district of 
Sabzawar.—-Hem Chandra Das-Gupta ■ A few types 
of sedentary games prevalent in the Punjab, Descrip¬ 
tion of six games played with pieces on diagrams 
inscribed on rock-slabs or improvised on other 
material: (ij D6-guti (two gutis or pieces); (2) Tre- 
guti (three pieces); Nad-guti (nine pieces) , (4) Sher- 
bakar (tiger and goats) , (5) Katti-chitti-bakn (red- 
white goats) ; (6) KhutkS boiA (dug circles), The 
first two have, as far as known, nothing similar in 
other parts of India, the third has parallels in 
Bengal ; the fourth in Bengal and Orissa ; the fifth 
in Sumatra ; the sixth in Assam, Onssa and Madras, 


Rome. 

Pontifida Accademia delle Scienze (Nuovi Uncei), 
March 21 —Teofilato Some questions of ballistics 
—Martinelli The annual (for 1926) of the prediction, 
office of the Ministry of Aeronautics, containing 
numerous notices referring to tides, terrestrial mag¬ 
netism, atmospheric pressure, etc.— Scatizzi : The 
polar and essential singularities of a summable de¬ 
rivative with variable index — Neviani . The fossil 
hippopotamus of the Roman Campagna notes on new 
discoveries,and bibliography — Gianfranceschl. Certain 
considerations on the numerical results obtainable 
with the author's formula for the distribution of 
energy in the black body spectrum —Ludovici 
Marini : Climatic notes on Corfu 


Royal Academy of the Uncei, March 7 —G. 4 
Crocco , Possibility of super-aviation. The pos¬ 
sibility of extra-atmospheric navigation is considered, 
and it is shown that if the weight supported is 
constant the power necessary for horizontal flight is 
proportional to the velocity, but independent of the 
altitude, of the flight. Further, for a given initial 
weight and a constant specific consumption, the 
amount of fuel necessary to cover a definite distance 
in horizontal flight is independent of both the altitude 
and the velocity —R Nasini The volatility of 
orthoboric acid in steam The recent denial by 
Anschiitz and Riepertkroger that orthobonc acid is 
volatile m water vapour disagrees with the results of 
Other investigators. This acid may be distilled m 
steam at reduced pressure if the temperature does 
not fall below 6o°, at lugher temperatures it volatilises 
even at the ordinary pressure. O M. Corbino : The 
electronic theory of thermo-magnetic phenomena 
The Lorentz and Gans theory, when applied to the 
case of a disc traversed by a centrifugal radial current 
of heat or electricity, predicts the formation of a 
circular thermo-magnetic or galvano-magnetic current 
of the same sense as the current producing the mag¬ 
netic field. This result is, however, contrary to the 
truth for both currents with all metals (including 
hiamuth) with the exception of gold, silver and 
copper. The theory of Livens would permit of the 
elimination of the contradiction in some instances, 
but the law of distribution of velocity on which it is 
founded is not m accord with the laws of electro¬ 
magnetism —S. Franchi : Gradual change to crystal¬ 
line calc-schist and marble forms of the fossiliferous 
Nummulitic and Cretaceous in the Val del Gesso and 
the Val della Stura di Cuneo—A. Russo Mixed 
individuals and gametogens, neutral individuals, and 

S re-conmgants in the biological cycle of the ciliatos, 
1" relation to those of the metazoa.—Vasco Ronchi. 
Recent theories of flying shadows. This phenomenon 
is explained in the most natural and exhaustive 
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manner by the illumination of the non-homogenous 
atmospheric stratum by the highly brilliant solar 
crescent —A Rosenblatt Regularisation of the 
problem of three bodies —A Ferrari : Comparison 
between the diameters of the ions of one and the 
same element, but with different charges The 
diameters of quadrivalent manganese and lehd ions 
are respectively 2*50 and 3 10 A U , whereis those 
of the corresponding bivalent ions are 2-95 A.U and 
3*80 A.U—B Monterosso Structure of Perodertna 
cyhndricum , Heller —Alberto Chiarugi Phenomena 
of apospory and apogamy m Artemista nitida , Dertol. 
—Umberto D*Ancona Contribution to the histo- 
physiology of striated muscle fibre 

Vienna 

Academy of Sciences, March 18 — W Dorn : 
Fourier's integrals considered as limiting cases of 
Fourier’s series—O Abel Morphological Investiga¬ 
tions on the styloid bones of horses —M Belar : 
Communication from the Radium Institute, No i8fi. 
On the coloration of rock-salt by Becquerel rays — 
K Przibram On the theory of the coloration of 
rock-salt by Becquerel rays —E Flatt Regeneration 
of the long bones after partial removal in the interior 
of the extremities of the newt ( Triton enstatus) — 
M Kohn and G. Domtttdr : The behaviour of the 
penta-halogen-phenols to aluminium chloride in the 
presence of benzole (Communication No 20 on 
bromo-phenoles) 


Official Publications Received. 

Proceeding* of the Royal Sorlety of Edinburgh, Session 1020 
Vul 46, Puri 2 f No 18 Partial Differential Equations ami tiie Calculus 
of VarmtioiiH By E T Const hi Pp. 120-135 li Vol, 4fl, Pert 2, No 
14 The Distribution or Klfletrio Force in High Voltage* Discharges 
By Dr A E M. Gwld.-e Pp m 148 Is Vol 40, Pait 2, No 1ft A 
Cliaptm in the Calculus of VnualionH Maxima awl Minium, lor Weak 
Variations, of Integrals involving Oidirmry Derivatives of the Second 
Older By Dr A It Foinylli Pp 141U1H Vol 40 Part 2, No 

10 On Triple Systems of Min hues and Non-Orthogonnl Curvilinear 
Coordinates By fir 0 B Waitlu'rburn. Pp liifl-20.) D (Edinburgh 
Robert Grant and Son , London Williame and Norgnte, Ltd ) 

Report of the Aeronautical Research Institute, Tokyo Imperial Uni¬ 
versity No 18 On the Contents ol Helium and othet Constituents in 
the Natrnal Gases ol la pun By Yonhihiko Kano and Buunonuko Yama- 
guti Pp 317 300+ 1 plates (TdkyA Maru/en Kabimhiki-Kaluha ) 75 

Nfttl. 

Nigeria Fourth Annual Bulletin oi the Agncultmal Department, 1st 
August 192.1 Pp, 217 (Ibadan Department of Agrlcnlhne ) on 

Ministry of Public Works, Egypt Physical Depai tment Meteorological 
Report for the Year 1P20 pp xlv+148. (Cairo Government Publica¬ 
tions Office.) 8b P T 

Report of the National Baby Week Council, H»25 Pp 81 (London 
117 Piccadilly, W 1 ) 

United States Department of Agt multure Department Bulletin No 
139fl * Buts In relation to the Production of Guano and the Destruction of 
Insects By Edward W Nelson Pp 12 (Washington, I) C Govern¬ 
ment Diluting Office ) ft cents. 

Tha Rockefeller Foundation Annual Report for 1U2* Pp X1+447 + 
34 plates (New York ) 

Annaleede ITnstitnt de Physique du Globe Fascicule special consHerfi 
aux experiences de la courtlne sur la piopagnttou do* nndes atirionnos. 
Pp, viiI+50, (Pans 4 Los Pioshcs universitalrM do France.) 

Porndnik dla ftamoukbw, Tom 0 Botanika, 1. Pp. xl + 718. 
(Warsonwa: Imieulo MlanowsMego ) 

Department of Scientific and Industrial Research Second Report of 
the Adhesives Research Committee Pp ifl+128 (London: H.M. 
Stationery OHleo.) 3*. not. 

T ran Motions and Proceedings of the Royal Society of South Australia 
(Incorporated), Vol. 40 Edited by Prof Walter How chin; assisted by 
Arthur M. L«u Pp, 111 + 8244-24 plates (Adelaide.) life. 

Publications of the Washburn Obscrvator) QftheUniuufiltyofWtaconain. 
Vol. U, Part 2 • Meridian 01 wm rations of Comparison Stars. By Albert 
8 Flint. Pp m 22ft, (Madison, Wis ) 

The University of Chicago Publications of the Yorkes Observatory 
Vol, 4 , Part 4 : Zone + 45° of Kapteyu’s Selected Areas ; Parallaxes and 
Proper Motions of 1041 Stars. By Oliver Justin Lee. Pp. v + 07. 
(Chicago, III.' University of Chicago Ptaas; London 1 Cambridge 
University Press,) 

“Carnegie Endowment for International Peace: Division of Intercourse 
and Education. Annual Report of the Director for the Year Jt>26. Pp- 
BP+fi plates. (New York.) 
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Diary of Societies. 

SATURDAY , May 8. 

Royal Society of Medicine (Otology Section) (Annual General Meeting), 
at 10 80 a.m— L, Col lodge : Mosher's Method of Skin Grafting, 

Royal Institution or Great Britain, at 8 —Dr. F C Buck; The 
Song Form tti England as represented by Parry. 

Koval Society or Medicine (Balneology and Climatology Section) (at 
Llandrldod Wells) 


SUNDAY, May fi. 

Royal SooiiTr or Medicine (Balneology and Climatology Section) (at 
Llandndod Welle) 


MONDAY , May 10. 

Royal Irish Academy (Dublin), at 4.15, 

Biochemical Bounty (in Physiological Laboratory, St Bartholomew's 
Medical College), at 4 U0 —Dr C Dorto and E. C, Barton-Wilgbt. A 
Note on the Stone-re Us of the Pear —Margaret H O'Dwyer: On the 
Nature of the Hem (celluloses — H D Carey : The Oxides and Oxyacida 
of PhosphoiuH by a New Method of Graphic Formula.—Prof. 0. Lovatt 
Evans, Condition* afiectmg the Formation ot Lactic Aoid In Plain 
Muscle —L F Hewitt The Optical Rotatory Power and Dispersion of 
Proteins —G W, Ellis A Theory on the Nature of the Absorption of 
Oxygen by Unsaturated Compounds—H P Marks. The Determina¬ 
tion of Bmsll Amount* of Lactic Acid —fl, L Mackenzie Wallis The 
Corpus Luteum and Cholesterol Metabolism.—D. T, Davies, F. Dickens, 
and E 0 Dodds . Observations on the Properties and Preparation of 
the Para-thyrold Hormone (Collip) —J G Davis, W K, Slater, and V. 
Smith . A Thermal Study of a Suggested Anaerobic Mechanism —H A 
Abramson, P Eggleton, and M. G. Palmer: The Fate of Sodium Lactate 
Injected intravenously. 

Royal Society or Edinburgh, at 4.80 —Principal A. P. Laurie : Modern 
Research on the Methods of Painting Oil Pictures as illustrated by the 
Technique of the Fifteenth Century 

Victoria Institute (at Central Buildings, Westminster), at 4 80—l)r 
A. T. Hcholield Religion and Science, 

British Psyoholooioal Society (at London Day Training College), 
atfl— F C Bartlett: Sublimation. 

Surveyors' Institution, at 8.— Discussion on paper by Sir John Oakley 
on The 'Trustee Act, the University Act, the Laud Charges Act, the 
Administration of Estates Act, an4 the Land Registration Act fcon- 
nluded) —Discussion on paper by C H Bedells on The Settled Land 
Act, 1925 

Medical Society or London, at 8 —General Meeting —At 0 —Sir 
Berkeley Moynlhan : Annual Oratlou. 

Royal G&ouraphical Society (at ^Eolian Hall), at 8.80—Bail Cawdor* 
The People of the Taangi>o Gorge. 


TUESDAY , May 11. 

Manchester Geological and Mining Society, at 4 
Royal Institution or Grrat Britain, at 5.15 —Dr. G. W. C. Kaye* 
The Acoustics oi Public Buildings (TyudaJl Lectures) ( 1 ) 

Zoological Society or London, at 6.80 —O A, Merritt Hawke* • On 
the Massing of the Ladybird, Hipjwiamia < ow&rflmj (Coleoptera), in 
the Ycwumii ile Valley —Dr H II. Scott* A Mycotic Disease of Batrachlans, 
—A S Le Hou^f On the Habits of the Older Marsupial!* —Prof. 
R T Irffpw * (a) Some Parasites of lints In the Zoological Society's 
Gardens. ( 6 ) The Starling as a Factor in the Spread of Gapeworm 
Disease in Chickens 

Institute or Physios (at Royal College of Science), at 6.80.—H. B. 
Wlinpona . The Relationship of Physics to Aeronautical Research 
(Lecture) - 

Institute or MariN* ft Nm* kicks, at 0,80 

Querett Microscopical Club, at 7 30.—B. Heron-Alien and A. flarland : 
Selective Building in the Shells of the Foremmifera, 


WSDNBSDA Y, May 12. 

Royal Society or Medicine (Surgery: Subjection of Proctology) 
(Annual General Meeting), at 4 80 .—Prof .1. Fraser, S Seton Pringle, 
G Turner. E. Miles, and Mr, Lockhart-Mummery * Discussion on The 
Value of the Closed Methods in Resection of the Colon. 

Radio Society or Great Britain (at Institution of Electrical Engineers), 
at 6 -Informal Meeting 

Royal Society of Artb, at 8,—W. S Bradley: Industrial Welfare In 
Practice 

Eugenics Education Society (at Royal Society), at R80, —W. T. J. 
Gun . Some Aspect* of Hereditary Ability. 


THURSDAY , Mat 18. 

Faraday Society (At Institution of Mechanical Engineers) (Discussion 
on Explosive Reactions in Gaseous Media), at 2,80 and 6 .—Part I. 
Explosive Reactions Considered Generally * — Dr W. E, Garner: 
Introductory Survey —Prof. H. B, Dixon, J. Harwood, and W. F. 
Higgins: On the Ignition Point of Gaeee —prof. W. T. David ; Radia¬ 
tion in Gaseous Explosions —Dr. 8 W. Saunders and Dr. W. B, Gamer: 
Ionisation in Gas Ex plosions.—Dr S. C. Lind : Ionisation and Gas 
Explosions —Prof. R. V. Wheeler and Dr W. Paymao: The Uniform 
Movement of Flame.—Prof. W. A. Bone: Explosions at High Pressure 
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—Dr. Colin Campbell and Prof. H B. Dixon t Explosion Wave ta 
Cyanogen Mixtures.—At 7 45. — Part 1L Explosive Reactions Con¬ 
sidered in Reference to Internal Com bastion EnginesSir Du paid 
Clerk: Introductory Survey.—Prof. W. T. David: Combustion Isa 
Gas Engines— H. T. Tisard : Explosions In Petrol Engines, 

Royal Society, at 4.80—Sir Arthur Schuster: A Review of Mr. George 
W. Walker's Magnetic Survey (1016),—Dr, A. B. H. Tutton: The Alk«U 
Perchlorates and a New Principle oonoerning the Measurement of 
Space Lattice Cells.—Prof* G. 1 Taylor and W. ft. Farreu; The 05a- 
tortlon of Crystals of Aluminium under Compression Port I—Dr. H, 
V. Appleton, R, A Watson Watt, and J. F. Herd: On the Nature pf 
Atmospherics. — T, T. H Verachoyle : isotherms of Hydrogen, of 
Nitrogen, and of Hydrogen-Nitrogen Mixtures, at O’ and 20* C. tip to 
a Pressure of 200 Atmospheres ,—To to rood ik Utt* only;—Prof. 0. H. 
Lses : On the Determination of tbe Specific Heats of Gases at Constant 
Pressure and at Constant Volume and their Ratio by Adiabatic Expan¬ 
sion— T. G, Room: A General Configuration in Space of any Number 
of Dimensions analogous to the Double-Six of Lines in Ordinary Space. 
—C N. HJnshelwood and W K, Hutchison: A Comparison between 
Unlmoleoular and Blmolecular Gaseous Reaction* The Thermal De¬ 
composition of Gaseous Acetaldehyde, — P. A. M Dirac . fa) The 
Elimination of the Nodes in Quantum Mechanics, (6) Relativity 
Quantum Mechanics with an Application to Compton Scattering. 
London Mathematical Society (at Royal Astronomical Society), at 6, 
Royal Society op Medicine (Neurology Section), at A—Annual General 
Meeting 

Institute or Pathology and Research (St. Mary's Hospital, W.2), at 
6 .—Dr. L. Colebrook. The Ohemo-Therapy of Bacterial Infections 
(Lecture). 

Royal Institution or Great Britain, at A15.—Sir William Bragg* The 
* Imperfect Crystallisation of Common Things ( 8 ). 

Optical Society (at Imperial College of Soiepce), at 7.80—B, Graves: 
Microscopy of the Living Eye —Dr L O Martin: The Distribution of 
Light lu Elementary Optical Images 
Oil and Colour Chemists' Association. 


FRIDAY , Mat 14. 

Institution or Municipal and County Engineers (North-Western 
Distrlot)(at Blackburn), at 10.46 a m. 

Royal Astronomical Society, at 6. 

Physical Society of London (at Imperial College of Hoience). at 6 —L. 
Hartshorn * The Properties of Mutual Inductance Standards at Tele¬ 
phonic Frequencies,— Prof. A. L Narayau and K R Rao A Note on 
A4722 of Bismuth and the Nature of ' raietuftirmia.' —M C Johnson* 
Tho Distribution of Intensity in a Positive Ray Spectral Line—Dr. E. 
E. Fournier d'Albe * Demonstration 
Malacological Society or London (at Linnean Society), at 6 . 

Junior Institution of Engineers, at 7 80 — Leslie Smith * Notes on 
Static Transformer Testing and Test Plant Requirements. 

Rahway Glue (at 05 Holgravo Roail, B WA at 7 80 — B M Bailey: 

Borne Observations on Modern Locomotive Practice 
Royal Institution or Great Britain, at 9 — Setoti Gordon . The 
Golden Eagle and its Neighbours. 


SATURDAY , May 16. 

Royal Institution of Great Britain, at S—Dr. G. C. Simpson: 
Atmospheric Electricity (l) 


PUtLIC LECTURE** 

MONDAY, May 10. 

Gresham College (Basinghall Street, B.CA at 6 —W. 0, Wsgstaff: 
Geometry. (Succeeding Lectures on May II, 12, and 14.) 


THURSDAY , May 18. 

University Oollbqe, at 2 80,— Sir Flinders Petrie: Recent DUooveries 
in Egypt. 


CONOKUm* 

May 18 to 15. 
Institute of Transport (at Birmingham). 


May 22 to June 2. 

Italian National Congress of Pure and Applied Chemistry (at, 
Palermo). 

May 24, etc. 

International Geological Congress (at Madrid). 


' Mat 24 to 22* 

International Ornithological Oonorew (at Copenhagen)* 


Mat 26, 

International 8oci*nr for the Proteomo* of Childhood <»6 ; 

' ' ' O. - 
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Science in Industry. 

T HE British Science Guild, the annual meeting of 
which was held on April 29, occupies a peculiar 
position among kindred societies. We have societies 
concerned with the promotion of science in general— 
notably the Royal Society—and of particular sciences 
such as chemistry, physics, geology, botany and zoology, 
and their numerous progeny—physical chemistry, bio¬ 
chemistry, and the rest. There are other societies— 
the Society of Chemical Industry xs a good example— 
which devote themselves to the application of parti¬ 
cular sciences to industry The British Science Guild, 
founded by Sir Norman Lockyer in 1905 “ to promote 
the application of scientific methods and results to 
social problems and public affairs," is not a scientific 
society, nor an institute of industry, nor an educational 
association. It is a national organisation, the chief 
purpose of which is to reconcile the interests of science 
industry, and education, and to co-ordinate their 
activities Sir William Bragg, xn a recent broadcast 
talk explaining the work of the Guild, said : "In 
originality of scientific work, mechanical ingenuity and 
operative skill, our race is m the forefront." This 
claim will be confirmed by the most cursory inspection 
of our national roll of men of science and invention. 
But there is something lacking, he suggests, and that 
is “ a spirit of unity among all classes through the 
alliance of science, invention and labour working as 
a single force for national development and common 
welfare." To this " spirit of unity " the nation, beset 
by its war-heritage of financial and industrial problems, 
will have to pay increasing homage if it is to maintain 
its leading position, achieved in large measure through 
its "scientific work, mechanical ingenuity, and operative 
skill." 

The traditional role of the British man of science is 
to discover fundamental scientific principles and to 
regard their application as a matter of subsidiary 
interest. Huxley, in his essay on the “ Progress of 
Science," says that the history of physical science 
teaches that the practical advantages it offers never 
have been and never will be sufficiently attractive to 
men inspired by the inborn genius of the interpreter 
of Nature to give them courage to undeigo the toils 
and make the sacrifices which that calling requires 
from its votaries. Their real stimulus comes from the 
joy of discovering the causes of things—from " the 
supreme delight of extending the realm of law and 
order ever farther towards the unattainable goals of 
the infinitely great and the infinitely small between 
which our little race is run." He refers to the practical 
applications of science as the “ flotsam and jetsam 
*of the tide of investigation " destined to be turned 
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into the wages of workmen and the wealth of capitalists 
while the wave of scientific investigation advances 
proudly over the ocean of the unknown. 

If Huxley adopted an exalted view of the value of 
pure scientific investigation, he recognised that the 
interests of science and industry are identical. There 
is happily an increasing recognition of the need for 
'* the alliance of science ; invention and labour ” for 
which Sir William Bragg pleads, a need often illustrated 
by our scientific and industrial history. The classical 
example of the traditional role of the British man of 
science is provided by the history of the aniline dye 
industry, based on Sir William Perkins’s discoveries. 
It is of interest to recall that when Perkins discovered, 
in 1856, the first aniline dye, 1 mauvinc/ he was working 
on the constitution of quinine. Diverse explanations 
have been offered of our failure to establish a great 
industry at an early stage on the basis of these dis¬ 
coveries. It has been said, for example, that after 
the death of the Prince Consort, Hofmann abandoned 
his professorship at the Royal College of Chemistry 
and returned to Berlin, taking with him a band of 
workers who possessed the expert knowledge of the 
aniline dyes The late King Edward VII.’s great 
interest m the technological developments at South 
Kensington was due—so he assured Lord Haldane— 
to the fact that this work would have been accom¬ 
plished by his father, the Pnnce Consort, but for his 
premature death. Others have suggested that the 
fate of the aniline dye industry in Great Britain was 
sealed by the control which English chemists exercised 
through their patents, by which so much money was 
made that they ceased to care whether the industry 
developed further. 

Whatever may have been the cause, the dyestuffs 
industry in Great Britain was neglected, and the 
Germans took it up and by skill and patience developed 
the industry on 4 scale of which we are, alas, too often 
reminded How much effort and money—both private 
and public—have been expended to recover the lost 
ground and what serious risks we have run in the 
meantime, even as regards our national security ? 
Dr. E. F. Armstrong, in the course of his address 
at the annual meeting of the British Science Guild, 
while admitting that the fight is not yet won, was able 
to express optimism as to the future. He stressed 
the need for the application of scientific method 
to technical success, adding, however, that “ it is more 
than ever true that without commercial prudence and 
ability, complete success is unlikely/’ The harvest of 
research ripens slowly, but the industry is finding its 
faith in research justified. At the present time the 
dyestuff industry in Great Britain is protected not by 
a tariff, but by absolute prohibition of the import of 
NO. 2950, VOL. 1 17] 
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dyes and intermediates, except under licence, and it is 
satisfactory to learn that few licences are granted on 
the grounds of quality or price. 

The original dyestuff industry in Germany, as Dr. 
Armstrong reminded his audience, grew into a synthetic 
organic chemical industry manufacturing drugs and 
many other synthetic products of everyday use. In 
addition, the industry became “ a potential arsenal for 
chemical warfare/’ The improvisations made by 
Britain during the War involved mistakes which were 
paid for in human life and treasure, " but right well 
was the work done by our chemists; and the country 
can never repay, nor should she ever be allowed to 
forget, the debt she owes to them.” Their work is 
being continued, and the dyestuff industry in Britain 
has made progress which, all things considered, is 
regarded as a real achievement by those in a position 
to judge. 

The artificial silk industry occupies a brighter page 
in the scientific and industrial history of Great Britain. 
The silk thread is and has always been a manufactured 
article, not a natural product, whether the agent be a 
silkworm or a chemical worker. So long ago as the 
early years of the eighteenth century, Reaumur realised 
that what a worm could do, civilised man might also 
hope to accomplish. M. Bon at about this time 
produced gloves and stockings from a yarn formed 
from the web of the familiar domestic spider. The 
inventor and pioneer of the artificial silk industry, 
Hilaire de Chardonnet, deliberately applied his chemical 
knowledge to this problem. He succeeded in trans¬ 
forming cellulose into a soluble colloidal form, which 
he converted into a thread, and on the basis of this 
discovery he founded a factory in his native town, 
Besa^on, and established a successful industry. Other 
processes followed, such as the Lehner process, 
established in Switzerland. 

Of special interest to British chemists is the viscose 
reaction and process, by which cellulose in the form 
of wood-pulp is synthetically converted in two stages 
into the water-soluble sulphocarbonic hydrate ester. 
This process, discovered in 1892, was an incident in 
a sustained study of alkali-cellulose and the mercerising 
process conducted by Cross and Bevan from the year * 
1880. At the appropriate moment, the inventor gave 
invaluable assistance in the industrial application of 
the discovery. The industry is greatly indebted to 
the invention by C. Topham of the centrifugal spinning 
box known as the * Topham box/ Finally, the necessary 
capital and enterprise were forthcoming for commercial 
exploitation. Messrs. Cortaulds took over the viscose 
experimental plant at the Kew works of the Zfirich 
tamp Company in 1904, and established new works at 
Coventry m the following year. But it was not 




NATURE 


683 


' May 15,1926] 

| ■ ■ ; ■ .i | , '-is- - 

1907 that the process was sufficiently advanced for 
industrial application on a large scale. 

. Another process for artificial silk production—the 
product is now known as * celanese ’—is based on cellu¬ 
lose acetate, the familiar aeroplane dope of the War, 
manufactured by the process of II. Dreyfus. In this 
case a great War industry was turned to a peaceful 
application. Many other processes for the production 
of artificial silk have been devised both in Great Britain 
and on the Continent. The exploitation of cellulose 
in its various forms has indeed attracted intensive and 
sustained study throughout the world. It is gratifying, 
especially to those who remember the chequered history 
Of the aniline dye industry in Britain, that the viscose 
process, a triumph of British science and industry, has 
now acquired such an assured position. 

Both men of science and men of affairs should read, 
mark and digest those contrasted histories. Their 
moral is fairly obvious. We have outgrown and out¬ 
lived the Victorian age with its smug complacency, its 
narrow political creeds, its devouring animosities. To 
create a new world from these smouldering embers, we 
must recapture the Elizabethan spirit of adventure 
and combine with it “a spirit of unity among all 
classes through the alliance of science, invention and 
labour working as a single force for national development 
and human welfare.” T. Ll. H. 


Carbon and Silicon: the two Foundation 
Stones of the World. 

A Comprehensive Treatise on Inorganic and Theoretical 
Chemistry . By Dr. J. W. Mellor. Vol 6. C. (Part 
II). Si. Silicates. Pp. x + 1024. (London: Long¬ 
mans, Green and Co., 1925.) 635. net. 

D R. MELLOR tells us that the proverb ‘ diamond 
cut diamond * is of Hindu origin and that, 
“ consonant with their mystic temperament and glowing 
imagination, the Hindus consecrated the diamond to 
their chief gods and attributed to it sovereign virtues.” 

Our temperament is such, that though mystics may 
prosper among us, we seem to have no imagination. 
If we had the least, we should worship diamond as the 
basis of life and every chemist would proudly display 
the gem as his sign of office. Every chemist, too, 
would marvel greatly at the properties of silicon and 
Would seek to contrast them with those of carbon- 
one the symbol and substance of mobility and life, the 
other almost that of fixity and death. As it is, the 
physical chemist learns nothing of the chemistry of 
carbon, And of life and less of that of silicon and 
silicates, the organic chemist nothing of silicates, 
though these paye the earth. Silica we can show but 
ripfty* shut up in secrecy—yet we make gems of it 
^md ^ hcmour it in silence. 
v NO. 3950 , VOL. 117] 


This is the sixth volume of Dr. Melloris stupendous 
treatise. Carbon and silicon, chiefly the latter, are the 
subject matter. It is impossible to do justice to the 
greatness of his work—to rate it at its proper value, to 
appreciate the truly scientific spirit in which,throughout 
the years, he has wrought for us, the excessive jnodesty 
of his presentation, his wondrous talent as a compiler, his 
almost uncanny faculty of unearthing information, 
his power of curt expression and concise statement, 
his logical, unbiassed attitude. That one man should 
accomplish so much is more than remarkable. Know¬ 
ing him and having had the privilege of admission 
within his sanctuary, I have some understanding of his 
method and temperamental peculiarities, including his 
match-devouring capacity and his phlegm: but all may 
read his character in his work, if they will. What is 
not known is the wonderful manner in which the ways 
of his life are made smooth by the care of a devoted 
wife. Little as he is seen in the world, all who know 
him are his admirers and friends. He is not only the 
bibliophile and dictionary maker but himself a scientific 
worker and has long been scientific leader of the 
pQttery industry. How entirely our Royal Society 
system fails in recognising scientific worth, how partial 
it is in its judgments, is shown by the fact that the 
Society, to our great loss, does not yet number him 
among its fellows. 

Dr. Mellor’s books are not for babes but every one 
who aspires to be rated a full-grown chemist should 
possess them and ponder their every page, scarce one of 
which does not offer many problems. They are costly 
but worth whatever sacrifice their purchase may entail. 
We may hope that when teaching is made rational and 
the farce is no longer perpetrated of calling upon 
students merely to memorise and reproduce, the exist¬ 
ence of books such as Mellor’s will be recognised and 
they will be treated as living instruments. Then, proof 
of power to read, interpret and use them, whenever 
occasion arise, will be asked for, instead of the parrot- 
like memorised acquaintance with the text-book now 
forced upon students. 

The real value of the treatise lies in the demand its 
statements make upon the intelligence—the aid they 
afford as a key to the literature. Any one who has 
learnt to use it will have learnt to read: to ask himself 
what can be the meaning of the numerous, often diverse 
and irreconcilable statements that are on record. 
Indeed, the book is only to be read with full profit if 
it be read always in a critical comparative spirit. The 
author’s attitude is nearly always non-committal; 
u Here are the statements for which you have paid me 
three guineas a volume, now tajee your choice.” He 
never adopts the clerical (? neo-chemical), dogmatic 
attitude: perhaps he too rarely sums up or makes 
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statements of odds. It is this quality, however, that 
gives all his writings their peculiar value and chafm. 

It is impossible to turn over the pages of such a 
book without being constantly reminded how incom¬ 
plete and unreasoned is our knowledge. Take the 
question of the forms of carbon—“ are graphite and 
the various ‘ chars } distinct forms of carbon, different 
from diamond ? ” It is clear, from X-ray analysis, 
that the carbon in graphite and in * chars ’ is, at least 
in part, different from the carbon in diamond. The 
Structure of the diamond, as determined by Sir William 
Bragg, is that wc should expect on general chemical 
grounds. It may be regarded as a close-packed 
assemblage of regular tetrahedra. If we dissect out of 
a layer, a * string ' of the atoms and fully clothe these 
with hydrogen, we obtain a paraffin hydrocarbon—a 
linear assemblage in which lines drawn between the 
centres of contiguous carbon atoms meet at the tetra¬ 
hedral angle. If, instead, we dissect out a hexagonal 
block of six carbon atoms and surround the system 
with only six hydrogen atoms, we get benzene 
Graphite is clearly benzenoid and so are the chars, even 
the ground substance of coal: still, proof has yet to be 
given that pure graphite is carbon and carbon only Sir 
Charles Parsons has been led to the conclusion, that no 
valid proof has yet been given that diamond can be 
produced from * black carbon' nor indeed from any 
carbon compound. The heat of combustion of graphite 
is stated to be so near to that of diamond that a close 
equilibrium between the two forms is to be expected— 
if, indeed, they be allotropes. However complex, a 
purely benzenoid structure would scarcely involve ; 
blackness—this is rather to be regarded as proof of the 
presence of ethenoid carbon in addition to benzenoid. 
The writer has long inclined to the view that there is 
but one carbon—the diamond form—and that graphite 
and the black chars are hydrocarbons in which, may 
be, only a minute proportion of hydrogen atoms is 
present, yet sufficient to prevent the system lapsing 
into diamond. 

Examination of the statements brought together by 
Dr. Mellor with reference to a second form of silicon 
but lends support to this view—in this case also there 
is no clear ‘ proof * of the existence of more than one 
form of the element. 

It is surprising how little attention has been paid to 
silicon Carborundum, which is next the diamond in 
hardness, also has received far too little notice. A 
colourless, crystalline compound, half carbon, half 
silicon, a product of the electric furnace, it has revolu¬ 
tionised the practice of machining steel work and almost 
made the file unnecessary but the chemist has paid 
it scant attention. What exactly is its structure ? 
X-ray analysis has at least given the interesting result, 
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that the distance apart of the atomic centres is con¬ 
siderably greater than that of the carbon atoms in 
diamond. A strict comparison is needed of the diamond 
with silicon and the intermediate carborundum. These 
fundamental problems, strangely enough, receive but 
indifferent attention, yet they are of surpassing interest. 

Again, though it fashions the world and we are 
made from it, we pay no heed to carbonic acid—£t*s 
such a little one in acidity. Mellor gravely puts K x as 
33,000 times K a , according to some great authority's 

calculation, then quietly writes the formula 0. 

Reading between the lines^ it is easy to see that we 
simply do not know what the acid is. It is not bibasic, 
if the evidence have any force that Worley and I have 
adduced, indicating that sulphuric acid is unibasic 
Still, in all our student's bibles it is written that it is— 
who shall say that our science is not a religion, based 
upon faith, not fact; who, that we do not need a sense 
of humour to grasp its contradictions and more 
imagination to guess its riddles. 

Nothing is more striking, in turning over Dr. Mellor's 
volumes, than the evidence they afford of our casual 
and unregulated methods of attack: creatures of 
impulse and opportunity, particularly of fashion, as we 
are, ‘ science * thus far has done little to put its big house 
in order. Thus, a vast amount of work has been done 
upon the heat of combustion of carbon compounds; 
yet the fundamental constant, the heat of combustion 
of carbon proper, in its several forms, has never been 
subjected to experimental criticism. The values on 
record are clearly open to question and the discrep¬ 
ancies are not slight. Such an inquiry'would obviously 
be laborious and difficult: the vaunted ‘ research habit 9 
that is now coming upon us is one which tends rather 
to the cultivation of the armchair problem and high- 
frequency advertisement. 

The importance of the volume before us is to be 
found in the display it makes of the silicate maze. 
Never before has so vast a body of information upon 
the subject of silica and its combinations been laid 
bare for inspection but how disconcerting is the 
picture. Take statements such as the following: 

" The molecular theory of organic chemistry finds no 
application in the chemistry of the silicates. . . . 
Although the existence of definite radicles is being 
recognised, yet the condition of this branch of chemistry 
is very like that of organic chemistry before Avogadro’s 
hypothesis had been adopted as a guide. Such 
molecular formulae as we nave are, at present, of 
doubtful validity. After all has been said, the con* 
stitution of the silicates is not much in advance of 
A. Laurent's time, when he could say in his ‘ Memoir 
sur les silicates*: 

f "We have a silicate that contains 
and we discuss seriously whether the atoms, have 
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the arrangement (nSi 0 2 .2iMgO) 2(SiO a . Al a 0 3 ) 
ijAq; or 7(SiG 8 . 3MgO) 2(3Si0 2 . ALjO.,) isAq ; or 
7(SiO a 3MgO . aH. 0 ) 2(3Si0 2 . A 1 2 0 3 ) Aq , or a 
hundred other similar formulae What is there to 
prove that the silica is distributed into three principal 
groups ; that the magnesia forms two distinct com¬ 
binations ; that the water occupies two different 
places ? Does this salt by its reactions split into 
magnesian silicate on the one hand and an alumino- 
magnesian silicate on the other ? 1 have often read 

the disrussions that have taken place on this subject 
and I avow that I have never found anything hut 
what was arbitrary or according to routine , what I 
saw most dearly was that, in general, the greatest 
regard was paid to authority ... We should arrive 
at results quite as satisfactorily by putting the atomic 
letters of a formula into an urn and then taking them 
out, haphazard, to form dualistu groups ’ ” 

Is it right, however, to say that the molecular theory 
of organic chemistry finds no application in the 
chemistry of the silicates ? The peculiarity of the 
silicon atom seems to be its great love for oxygen 
combined with an astounding platonic readiness to 
share its love with a neighbouring atom of its own 
kind. 1 am tempted to think of quartz as built like 
paraffin-wax, oxygen taking the place of hydrogen, 
each pair of atoms being shared by two silicon atoms. 

Just as CH a is the ultimate unit in the one, so Si^ 

may be the ultimate unit m the other. We may 
picture the oxygen atoms climbing, as it were, like 
monkeys, spirally, up a pole of silicon atoms joined in 
zig-zags, just as are carbon atoms in stearic acid 

The high-temperature, optically inert form of silica, 
crystobalite, may conceivably be an ethcnoid form ol 
silica more akin to carbon dioxide The X-ray workers 
would have us regard the silicon atoms as unpaired 
and linked by oxygen, each as in touch with four 
oxygen atoms. If so, we must think of silica in terms 
of oxygen rather than of silicon. The amazing hardness 
of quartz is astonishing from this point of view * oxygen 
seems to provide no soft cushion for silicon to rest upon 
We ask for “more” and perhaps more chemical 
feeling from the rays before deciding The key to the 
interpretation of silicates may well be found in petrology 
—a discipline thus far despised and neglected of chemists 
—in the study of their evolution as minerals. The 
chemist who is both chemist and petrologist, with 
geometric sense and power to interpret X-ray indica¬ 
tions, will have open to him a vast and fertile field of 
exploration. The volume under notice may serve to 
inspire such a man. Our present neglect of geology is 
criminal. 

Chemist and physicist need put their heads together, 
if we are. ever to solve the problems. The development 
of pyro- and piezo-electric effects in quartz may be 
An example. These are regarded by physicists 
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as an intrinsic property of its substance. Quartz seems, 
however, to be an electrolyte, because of the presence 
of included silicate. It seems likely that all such effects 
in crystals are of secondary origin — perhaps mere 
frictional electricity manifestations 

Dr. Mellor, perhaps unfortunately, makes no^aitempt 
to paint broadly the character either of carbon or of 
silicon and deals with only a few of the simple com¬ 
pounds of carbon It were time that we developed 
such themes m setting ourselves cross-word puzzles. 
We assume that we understand carbon Supposing 
that the would-be silicon chemist were to ask: * What 
precisely are the ways m which carbon can associate 
with carbon ? I wish to be clear, m order that I may 
apply your experience of carbon to silicon. Mellor 
nowhere tells me 5 Can we answer ? 

Making this and that statement, we should soon be 
pulled up. If our friend had the sense of logic he 
would soon say ‘ Yes, you make that assertion but 
upon what evidence ? 1 Upon revision, organic chem¬ 
istry seems to the writer to be in a very loose state. 
It is far too much upon paper We have made no 
proper use of the gift the gods would give us Van ’t 
Hoff began to think m terms of the solid but he only 
began , he made no full, logical use of the model he 
adopted Probably he was carried away by the 
wonderful consequences of his hypothesis, by finding a 
satisfactory method of explaining optical activity and 
so, without inquiry—he was but imperfectly fledged as 
a chemist—fell in with the current practice of thinking 
in terms of single, double and triple bonds So it 
came that he pictured tetrahedra as united apex to 
apex in paraffinic, edge to edge in ethenoid, face 
to face only in acctenoid compounds. He made 
no attempt to arrange his models m close-packed 
systems : in fact he took no notice of crystallographic 
problems, 

A solid model of the carbon atom is best made by 
truncating a regular tetrahedron, so that each face is 
reduced to a hexagon, by substituting for each of the 
solid angles a three faced pyramid. When such 
“tetrahedra” are close-packed, face to face, they 
form a rigid mass—which is precisely the structure of 
the diamond, as disclosed by X-ray analysis. We 
have to picture the four affinities each as directed 
towards the centre of a face, not to the apex of the 
tetrahedron. It may be added that only one other 
form of packing, presumably the ethenoid, is possible. 

The consequences of such treatment of the problem 
are of moment. Limitations are introduced not 
hitherto foreseen The models are more suitably made 
by fitting four rhombic dodecahedra symmetrically 
together. These may be joined in line, with zig-zag 
centres, without restriction of length, as m paraffins, 
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They may also be grouped in closed systems of 
six, fitting closely, without stress or strain—as in 
hexamethylene and benzene. The arrangement in 
these cases is that of the diamond. A compact, 
symmetrically closed system cannot, however, be 
formed with less than six carbon atoms. Three 
tetrahedra can be arranged in paraffinic order but one 
and three then only touch at a single dodecahedral 
face. If the three be placed symmetrically, the third, 
in the median position, is in rontact with one and 
with two at only three dodecahedral faces, that is to 
say, the contact is only three-eighths that of the 
paraffinic type ; moreover, the three atomic centres 
are not equidistant. Four may be arranged sym¬ 
metrically, m which case one and three are united as 
are the two in the ' symmetrical ’ arrangement of three, 
three-eighths as firmly as in a paraffin. The difficulty 
is with five—one and five touch at only a single 
dodecahedral face . yet we are told that hexamethylene 
rapidly passes over into methylpentamethylene. The 
polymethylenes, therefore, should be a fascinating field 
for X-ray study. Prof. W H Perkin has synthesised 
a great number of tri-, tetra- and pentamethylene 
derivatives * it is assumed that these are all closed 
systems. Convincing evidence of such constitution is 
needed. Prof Perkin is known as a great user of the 
word 4 research 1 : by his unrivalled preparative skill 
he has enriched our lists with a great variety of new 
products Let us hope that he will now turn to analytic 
studies and do a little re-search in his own field, so 
that we may learn to know his numerous progeny 
better and feel satisfied that they are rightly baptised. 
Gomberg’s work has prepared us to receive surprises. 
We have too long talked in terms of rings Our minds 
are hypnotised by looking always at loosely-strung 
formula. 

One case is clear, that of camphor; this cannot be 
what it is supposed to be, a dipentamethylene deriva¬ 
tive, which is nothing short of a geometrical im¬ 
possibility. A possible, if not probable, alternative 
formula is the following : 

H, H H a In this, three 

'\ carbon atoms 

\ are common 

/ to two hexa- 

y methylene 

** groups. The 

dotted portion is to be thought of as upright upon 

the undotted. Almost every change wrought upon 
camphor probably involves molecular rearrangement 
•—like the juvenile game of chairs, in which almost 
every child gets up and only some recover their 
original seats. 

. The suggestion the writer would make to chemists 
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generally is that we be 1 off* with the old before 
seeking new loves among elusive electrons and polar 
affinities: that we set our own rather untidy house 
in order before inviting our colleagues to visit and 
inspect us with their variously penetrating rays. 

Henry E. Armstrong. 


Guides to the French Fauna. 

(1) Faune de France. Par J.-J. Kieffer. 11: Diptdres 
(Nematoc^res piqueurs); Chironomidce Ceratopo- 
gonince (F6d6ration fran5aisc des Soci 4 t 6 s de 
Sciences naturelies: Office central dc faunistique.) 
Pp. m +139. (Pans: Paul Lechevalier, 1925.) 
18 francs. 

(2) Faune de France . Par E. Seguy. 12 : Dipt^res 
(N6matoc6res piqueurs); Ptychopteridte, Orph- 
nephihdae, Simuliidae, Culicidae, Psychodidse, Phle¬ 
botomise. (Federation fran9a1.se des Society de 
Sciences naturelies . Office central de faunistique.) 
Pp. in4-109 (Paris: Paul Lechevalier, 1925.) 
15 francs. 

(1) two most recent fascicules of the “ Faune 

X de France ” treat of those Diptera Nemato- 
cera that have piercing mouth-parts and blood-sucking 
propensities The late Abb6 J.-J. Kieffer’s monograph 
of the subfamily Ceratopogoninae provides a concise 
and up-to-date guide to the study of these small and 
obscure midges. Prior to about 1900, only about seven 
European genera were recognised, but during the last 
twenty-five years quite three times as many have 
been disclosed as inhabiting France alone. In that 
period we have learned something of the metamorphoses 
of several, and also that some of these flies have the 
curious habit of sucking the blood of other insects. 
The Abbe's diligence as a systematist has raised him 
to the front rank as an authority on the group, and it 
is satisfactory that he has brought together so much 
recent information in a convenient compass. 

(2) The remaining blood-sucking groups are treated 
by M. Seguy, and the most important of these are the 
Culicidae, which are held to include also the Dixidae 
of many writers. This family is dealt with in the, 
amazingly small number of 39 pages, which is only 
attainable by the use of synoptic keys in place of 
detailed descriptions—a feature adopted throughout 
the “ Faune de France ” series. It is almost amusing 
to note that after ail the nomenclatorial shiftings the 
yellow-fever mosquito has been subjected to, that 
M. Seguy has thought fit to go back to its old name, 
Stegomyia fas data . The minute papatasi flies (Phle- 
botomus) indude four species, and there ore twenty* 
four species of Sirouliidae enumerated* 

In addition to the above blood-sucking forms, thfe 
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two small families Ptychopteridae and Orphnephilidae 
are included, the last-mentioned being represented by 
a single species: its larva and pupa are figured after 
the recent work of Saunders in Cambridge, Uniformity 
of treatment and arrangement, in spite of its being the 
product of a number of specialists, are by no means 
minor features maintained in this useful guide to the 
French fauna Its cheapness and handy proportions 
raise the wish that something corresponding to it 
existed with regard to animal life in Britain 

A. D. I. 


Colliery Management 

CoUtery Working and Management: comprising the 
Duties of a Colliery Manager , the Superintendence 
and Arrangement of Labour and Wages, and the 
different Systems of working Coal Seams. By H F 
Bulman and Sir R. A. S Redmayne Fourth edition, 
thoroughly revised and much enlarged. Pp. xv + 
393 + 32 plates. (London: Crosby Lockwood and 
Son, 1925.) 425. net. 

N the opening sentence of Chap. iv. of this work 
the authors ask: “ What manner of man ought a 
colliery manager to be ? ” Their answer to this question 
should be read by all those self-elected critics who at 
the present time single out the coal-mining industry, 
from all the industries of Great Britain, in order to level 
wholesale charges of inefficiency. A perusal of this 
book reveals the wide knowledge of pure and applied 
science, and of sociological, commercial, and other 
problems, required by the colliery manager of the present 
day. 

The book takes a broad view of the British coal¬ 
mining industry from the outlook of the colliery 
manager, and may be read with profit by any one con¬ 
cerned with the control of collieries, or by the general 
reader inclined to examine for himself the present con¬ 
dition of the science and art of mining. In ( hap. i., 
and indeed throughout the book, interesting historical 
references are given to show the gradual development in 
technique and administration through the long history 
of the industry, and modem methods and practices are 
also described. 

Of special interest is the description of past and 
present conditions of labour in Chap, iii., and the very 
full account of the events leading up to the present 
system of regulating wages under the National Agree¬ 
ment of 1921. Chap. vi. describes the organisation of 
labour above and below ground, and Chap. vii. gives in 
detail the elaborate and complicated method of making 
up wages bills and cost sheets. The remainder of the 
bob^ is devoted to a discussion of technical methods. 
*viii. deals with accidents and their prevention. 
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The long experience of the authors in the north of 
England is shown by the slightly greater length devoted 
to descriptions of practices in this coalfield, although 
other coalfields are by no means neglected. In any 
case the authors may be forgiven this slight bias, as the 
leading part played until recently by the Great Nofthern 
Coalfield has undoubtedly influenced practice in other 
coalfields not only in Great Britain but also all over the 
world. Douglas Hay. 


Our Bookshelf. 

Introduction to Theoretical Physics . By Prof. Arthur 

Haas Vol. 2. Translated from the third and 

fourth editions by T. Verschoyle, Pp x + 414 

(London : Constable and Co., Ltd., 1925 ) 215. net. 

In the second volume of his treatise on theoretical 
physics, Prof. Arthur Haas maintains the same high 
standard as in the first volume already noticed in 
these columns (Nature, vol 116, p. 267, 1925). The 
author has wonderful skill in summarising the results 
of recent investigations, and a sound instinct for the 
really important parts *of his subject. The book is 
remarkable not only for the power of condensation 
exhibited, but also for the wide range of the subject 
matter. It is difficult to jodge how the work would 
appeal to a reader without much previous knowledge 
of the subject, but it may be questioned whether the 
unprepared student would not find the treatment in 
places too condensed and the pace too fast. Thus in 
the very first chapter he is introduced to three types 
of elementary quanta—the quantum of electricity, the 
quanta of positive corpuscular radiation, and the 
quantum of action. 

The quantum theory of the hydrogen atom forms 
the subject of the second chapter. The subject of 
Rontgen rays is then taken up, and an account of ex¬ 
ceptional interest is given of the behaviour of crystals 
with respect to these rays. The theory of the elements, 
taking Moseley’s law as a starting-point, forms the 
subject of the next chapter, and the Part of the volume 
dealing with atomic theory concludes with an excellent 
account of the general theory of spectra. Part IV. 
of the whole treatise deals with the theory of heat, and 
includes chapters on statistics and thermodynamics. 
The volume concludes with an exceptionally lucid 
discussion of the theory of relativity. Prof. Haas has 
supplied a brief summary of the more important work 
earned out between the publication of the German 
edition and of the present English edition of Vol. 2. 
The translation into English has been admirably done 
by Mr. Verschoyle, who acknowledges his indebtedness 
to Dr, R. W. Lawson. 

It was no doubt impossible m the space at the 
author's disposal to give due credit to all the investi¬ 
gators who have made important contributions to the 
subjects described, but we are surprised to find no 
reference to Perrin's work on the Brownian movement, 
or to Richardson's work on thermionics. These are 
but minor criticisms, and we would conclude by giving 
a warm welcome to a truly noteworthy book. 

H, S. Allen, 
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The Alkali Industry . By Prof. J. R. Partington. 
(Industrial Chemistry Senes.) Second edition. Pp. 
xh + 344. (London: Bailli£re, Tindall and Cox, 
1925.) 12 s, 6 d . net. 

Prof. Partington’s “ concise and connected sketch ” 
of the alkali industry—to use his own words—was first 
published in May 1918, reprinted in December of the 
same year, and attained the dignity of a second edition 
towards the end of 1925. Its merits are many and its 
defects but few. Written by an academic chemist 
mainly for students, it is superior to most of the text¬ 
books covering the same or similar ground on account 
of its conciseness, its clarity and accuracy, and the 
judicious application of the law of mass action and ot 
modern thermodynamics It is also far more up-to- 
date than the average text-book The few defects we 
have noticed .are mainly due to virtues practised in 
excess Thus the very concise writing, necessitated by 
the extent of the subject matter, introduces a ‘ staccato ’ 
touch that makes continuous reading a little irksome , 
and emphasis on the scientific aspects has subordinated 
such mundane considerations as costs and yields, 
matters of vital importance to the budding technologist. 
Exception has rightly been taken to the title of the book, 
because almost as much space has been given to acids, 
etc., as to alkalis . a better title would have been 
“ The Heavy Chemical Industry,” which is sufficiently 
vague and c omprehensive for the author’s purpose 
In a few respects the information given is not so 
precise or up-to-date as it might have been. For 
example, the production of synthetic ammonia in 
England is referred to in several places , on pp 1 and 
262 we are told that the process is operated by Brunner, 
Mond and Co., at Biilingham-on-Tees, but on p 199 
it is stated that the factory there “ is said to be 
operating.” Many erroneous statements have been 
made by technical writers concerning this manufacture, 
yet the chairman of the Company, in his address to the 
annual general meeting in May last year, said that the 
plant for making 30 tons of ammonia per diem (equi¬ 
valent to 114 tons of ammonium sulphate) had been 
operated for a long time, although below its output- 
capacity, and that it was being enlarged to produce 
50 tons. In May 1925, the 30-ton plant was running 
smoothly at full capacity and showing profits ; and 
measures were being taken to increase the production 
to 200 tons of ammonia a day. 

Drawing : its History and Uses By W. A. S. Benson. 
With a Memoir by the Hon. W. N. Bruce. Pp. 
xxxiiH-109. (London: Oxford University Press, 
1925 ) 6 s. 6 d. net. 

The author of this little book, who died in 1924 in his 
seventieth year, was a lifelong exponent of artistic 
expression in various forms rather than an artist in any 
conventional sense. His association with William 
Morns gave a bias in his attitude towards art which 
finds expression in the opening sentences of his book, 
in which he lays it down that the variety of purposes 
for which drawing serves in education and in life is not 
too well understood , it is not merely a gymnastic 
exercise or an introduction to the fine art of painting, 
but a mode of expression, an alternative to speech from 
which all forms of written language have arisen. In 
support of his view he traces the growth of graphic art 
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from its earliest beginnings in the palaeolithic cave, 
through the conventional decorative art of the neolithic 
period, and analogous stages of culture, in which motif 
is dependent directly or indirectly on the technique 
demanded by material, and through the artistic formula 
which gave rise to the art of writing, to the modem 
picture in its frame, and its relation to interior decora¬ 
tion. The treatment of the subject is stimulating, and 
it may be hoped will bring home to a wider public the 
significance of early forms of art less well known than 
that of palaeolithic man. 

Natur und Mensck: die Naturwissenschaftcn und ihre 
Amvendungen . Herausgegeben von Dr. C. W. 
Schmidt Erster Band : Weltraum und Erde. Von 
Ur. H H Kritzmger und Dr. C. W. Schmidt. Pp. 
xii + 494 + 30 Tafeln (Berlin und Leipzig : Walter 

de Gruyter und Co , 1926 ) 36 gold marks. 

This is the first of four volumes which are planned to 
cover all aspects of natural history in its widest sense, 
induduig geology, botany, zoology, ethnology, and the 
application of scientific knowledge The first volume 
deals with astronomical and geological problems, the 
latter including physical and historical geology and 
mineralogy. The chapters are popular without being 
childish, and cover the ground with remarkable 
thoroughness They are admirably illustrated with 
diagrams, beautifully reproduced photographs, and a 
few coloured plates. In fact, the book is lavishly pro¬ 
duced, and as a popular work should make a wide 
appeal, even though the price is somewhat high. 

Economic Geology By Prof H Ries, Fifth edition, 
revised Pp v + 843 (New York- John Wiley 
and Sons, Inc.; London . Chapman and Hall, Ltd., 
1925.) 255. net. 

This fifth edition of <f Economic Geology,” like its 
predecessor the fourth, deals almost wholly with the 
economic geology of North America. Its excellent 
illustrations, numerous references, and good index, 
together with its balance of treatment as regards scope 
and descriptive detail, make it a useful and popular 
text-book so far as the deposits of economic minerals 
in North America are concerned. As regards deposits 
other than those of North America, however, it is much 
less satisfactory. Indeed, in this respect it needs both 
amplification and correction, and the author would do 
well in future editions either to make these amplifica¬ 
tions or adopt a more appropriate title, as was done in 
the first three editions. 

Two Ornithologists on the Lower Danube: being a 
Record of a Journey to the Dobrogea and the Danube 
Delta , with a Systematic List of the Birds Observed, 
By H. Kirke Swann. Pp. vi + 67. (London: 
Wheldon and Wesley, Ltd., 1925.) 5J. net. 

This is a slim volume by the late Mr. Kirke Swann 
describing an ornithological visit to the Rumanian 
reaches of the Danube. The region is but little known 
to British ornithologists, and at the present time official 
restrictions make it an inconvenient one to visit. It is, 
however, rich in interesting birds, notably in birds of 
prey and in members of the heron family. Mr, McNeile 
adds some photographs of nests, and of the people arid 
local scenes. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 

can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No nottce is 
taken of anonymous communications ] 

Eciogite and the Surface History of the Earth. 

The interest which has lately been evinced in the 
surface history of the earth has necessarily extended 
to the nature of the substratum underlying continents 
and oceans 

There appears to be general consensus of opinion 
that this, m its higher levels, is basaltic in character. 
The evidence for this is strong, and no opposing 
evidence of importance appears forthcoming The 
physical properties of basalt are in every respect m 
agreement with the requirements. 

But there appears to be a certain amount of evidence 
that at greater depths a change of character may 
occur The evidence is mainly seismic, and seems to 
indicate material of higher density existing at levels 
which have been indicated as at 60 km beneath the 
continental surface (Mohorovi6i<5) and again at 40 km. 
beneath the oceans (Angenheister) It is generally 
held that such a discontinuity may be due to deep- 
lying peridotite, an ultra-basic rock having a denstfv 
of about 3*4 and the existence of which beneath a 
basaltic covering has, on petrological grounds, a 
certain genetic probability. In my writings upon 
this subject I have referred to this view and to 
the consequences which must arise as affecting the 
periodicity and magnitude of the ‘ revolutions ’ 

The possibility that eciogite may be the deep-lying 
substance has been suggested by several writers It 
is with reference to the physical consequences winch 
mav be expected to arise, should this suggestion be 
correct, that I would revert to the subject I am not 
aware that these consequences have been pointed out 
previously 

Eciogite is generally classed by petrologists among 
the ultra-basic rocks The classification is somewhat 
misleading, however There is little or no chemical 
difference between eciogite and basalt, although 
these two rocks are very unlike in appearance ami 
mineral composition In Rosenbuche’s ” Elemente 
der Gestems Lehre ” (i8q8) six analyses of eciogite 
are cited The means agree with those for gabbro 
and basalt as averaged by Daly or as determined by 
Washington for the plateau basalts or the basalts of 
the volcanic islands. A molten eciogite must differ 
in no respect from a true basaltic glass. 

The physical properties of the two types differ, 
however, in a very important respect, the density 
of solid basalt is about 3-0 ; that of eciogite 3-4 This 
difference would, of course, cause it to affect the pro¬ 
pagation of seismic waves just as would peridotite. 
The mineral composition of eciogite is radically 
different from that of a gabbro or basalt. It consists 
mainly of a pyroxene ana a garnet, the latter having 
a density 01 about 37. It is the abundance of this 
mineral (which may be regarded as replacing the 
normal plagioclase and olivine of the gabbros) which 
confers its high density upon the rock. It is signi¬ 
ficant that this mineral shows unmistakable signs of 
instability. “ Its presence,” write Hatch and Wells 
in their recent valuable " Petrology of the Igneous 
Rocks,*' " indicates consolidation under very great 
pressure, otherwise its components would have 
appeared as oiivine and plagioclase. Eciogite is, 
therefore, heteromorphous with gabbro.” 

It H very probable that at the great pressures pre- 
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vailing deep m the substratum this rock would come 
into existence No process of magmatic differentiation 
19 required When the basaltic magma had parted 
with its heat of liquefication, and in the course of 
sufficient time, we may expect that this substance 
will take the place of the magma Of course, this 
view does not negative the possibility that peri- 
dotic layers, resulting from magmatic differentiation, 
may also exist. 

The presence of a deep-lying stratum of eciogite 
carries with it consequences the significance of which 
may be considerable and which, indeed, may have 
played an important part in the events of the surface 
history of the earth. This appears when we consider 
the great volume-change which must attend its 
liquefication, and again its subsequent resumption of 
the solid and crystalline state For in the fluid state 
it possesses the density of a basaltic glass , when it 
is finally consolidated and crystallised it possesses 
the density of a true ultra-basic rock 

It is probable that under the conditions of viscosity 
prevailing in the depths a considerable time-element 
must enter into its resumption of the crystalline state 
But there is abundance of time The effects at the 
surface of the earth would, 111 this case, be long-con¬ 
tinued and attended with gradually expiring orogenvc 
movements —all the more effective as occurring when 
the ocean floor had recovered much of its original 
strength and rigidity 

Eciogite is a rare substance at the surface of the 
earth Its origin has been ascribed to extreme 
dynamo-metamorphism of gabbroid rocks Its radio¬ 
activity has not as yet been specially investigated, 
but there is no reason to believe that it differs from 
that of gabbros, dolentes and basalts J Joly 

Trinity College, Dublin, 

April 22 


The Source of Stellar Energy. 

Many besides astronomers will have received 
pleasure from reading Prof Eddington's lecture 
which appears in Nature of May 1. but I doubt 
whether mathematicians, physicists or chemists will 
be prepared to accept his proposed means of escape 
from the difficulties which beset his theories He 
considers (in spite of mathematical proof to the 
contrary) that a star built on the uranium model— 
built, that is, of matter m which the generation of 
energy proceeds spontaneously without regard to 
changes of temperature and density —would be 
unstable He then proposes to secure stability by 
supposing the star to be built on what may well be 
described as the gunpowder model ” To save the 
star we must suppose that the increase of temperature 
and density . causes an increase m E,” E being 
the rate at'which the star generates energy 

This seems to be a step from an imaginary frying-pan 
into a real fire , if the uranium star were unstable, 
surely the gunpowder star would be doubly so Any 
increase of temperature resulting from a small dis¬ 
turbance would cause more onergy to be generated, 
thus heating the star still further, producing still more 
energy, and so on indefinitely. This is what is meant 
by instability. To Prof Eddington’s dramatic 
question, ” Can we suppose that energy issues freely 
irom matter at 40,000,000° as steam issues from 
water at 100° ? ” the only possible answer seems to 
be a prosaic ” No ” When steam issues from water 
at ioo° there -is a positive ‘ latent heat 1 of trans¬ 
formation of about 536 cal. per gm. This regulates 
the issue of steam ; 1 gm. issues from the water for 
each 536 calories of heat supplied to the water. If 
the latent heat had the negative value of -536 cal. 
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per gm., no steady supply of heat would be needed, 
and we could evaporate a whole ocean by dropping 
m a lighted cigarette Now the transformation of 
matter into radiation has a huge negative latent heat 
equal to - C*// or -2*15 x io“, and if the heat set 
free by generation of energy itself causes more 
generation of energy, we at once have a highly 
unstable state. In the case imagined by Prof. 
Eddington, as soon as the centre of a star reached 
40,000,000° the heat generated would raise the 
neighbouring parts to 40,000,000°; these would 
generate more neat, and so on, the high temperature 
spreading explosively through the star. The true 
analogy would not be the issue of steam from water 
but the explosion of a magazine of gunpowder. The 
whole question is of course one for exact mathematical 
treatment. In an investigation which Prof Edding¬ 
ton does not mention (Mon Not. R.A S , October 
1925) I have shown that the uranium star would be 
stable and the gunpowder star unstable The in¬ 
vestigation goes further than this, and shows that 
considerations of stability practically limit us to the 
uranium model. 

Although the central temperature of most stars is 
near to 40,000,000°, that of some of the brightest stars 
m the sky is as low as one or two million degrees 
(e g Antares, Betelgeux) This seems to negative the 
idea that a temperature of 40,000,000° is associated 
with any special generation of energy. Apart from 
all theories, the astronomical fact which requires 
explanation is that 40,000,000° appears to be a sort 
of upper limit, never exceeded by stellar matter, and 
that the central temperatures of most of the stars 
are fairly near to this limit I suppose 95 per cent, 
of visible stars have central temperatures between 
24 and 36 million degrees, although nothing can be 
said as to dark stars My own view is that for some 
reason not yet fully explained, the transformation of 
matter into energy is inhibited somewhat abruptly 
at about this temperature, so that most stars balance 
their generation and expenditure of energy bv taking 
up a temperature within the range mentioned It is 
just within this range that ordinary atomic nuclei 
become stripped bare of electrons, and this may 
explain the stoppage in the generation of energy , 
perhaps only bound electrons are liable to annihilation 

Prof Eddington states very frankly the difficulties 
that he sees in his own theories (although I think there 
are many more than he sees) But by omitting all 
mention of the successes claimed by rival theories he 
conveys the impression that the whole problem is in a 
state of confusion, and inconsistency. I consider the 
situation ought to be painted in far brighter colours 
A lot of the confusion arises, I think, from Prof. 
Eddington repeatedly saying * unstable ’ when he 
ought to say ' stable/ and vice versa. Incidentally 
he also says 1 overstability ’ when he means plain 
everyday instability with a time-factor e(a±ip)t; 
this explains the difficulty he finds in steenng his 
star “ between the Scylla of instability and the 
Charybdis of overstability 11 Conditions of stability, 
rightly handled, lead inevitably to stars built on the 
uranium model, and this in turn leads, practically 
inevitably, to the view of stellar evolution 1 have 
recently put forward (Mon. Not , R.A .S., October 1925, 
and Nature, January 2, p 18), This escapes the 
difficulties which trouble Prof. Eddington, and seems 
so far to agree well with observation. 

As Prof Eddington raises the question of the origin 
of the idea of annihilation of matter as a source of 
sub-atomic energy, may I be permitted to add that 
the first mention I can find of it occurs in a letter by 
myself m Nature (vol. 70, p ioi, June 2, 1904) in 
pre-relativity days, in which I considered the possi* 
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bility of there being " conservation neither of mass nor 
of material energy " but " an increase of material 
energy at the expense of the destruction of a certain 
amount of matter." The earliest reference I can find 
to it in Prof. Eddington's writings also occurs in a 
letter to Nature (vol. 99, p 445, August 2, 1917)# 
thirteen years later, in which he says the idea tons 
suggested by me. J. H. Jeans. 

May 1. 


The Drop-weight Method for the Determination of 
Surface Tension and the Weight of the Ideal 
Drop. 

For nearly fifty years certain errors, which concern 
the weight of the maximum drop of liquid which will 
remain hanging from the lower circular face of a 
vertical cylinder and that of the drop winch falls, 
have been present in the literature without adequate 
correction It is true that during this period, and 
even earlier, correct treatments of the subject have 
appeared, but without the effect of diminishing the 
popularity of the errors Unfortunately, the most 
prominent of these, that the weight of the drop which 
tails is equal to a constant multiplied by the circum¬ 
ference of the tip, is still given support by the state¬ 
ment of prominent text-books that it is sufficiently 
accurate for practical purposes, even although—but 
this they do not state—errors of so much as 60 per 
cent may be involved 

It is not the purpose of this letter to discuss such 
an apparent blunder, but to consider certain fallacies 
which are even more objectionable because they are 
much more insidious. One of these m particular has 
been given such a marked recrudescence that Harkins 
and Brown have been severely criticised in Nature, 
the Philosophical Magazine , and the Journal of the 
Chemical Society, for their failure to subscribe to the 
error, even although their paper on this subject 
(J. Am. Chem Soc , 41, 499, 1919) was written 
several years before its recent vigorous revival, and 
they were therefore entirely unaware that it would 
so soon become the vogue of the period. 

Harkins and Brown introduced the conception of 
the weight of the ideal drop as equal to zwry or the 
circumference of the tip multiplied by the surface 
tension (07). It happens that this is just the weight 
of liquid upheld by the surface tension m a capillary 
tube, but the choice of this value was due to two 
reasons. First, this is the weight given by the most 
complete theory concerning the form of drops, that 
of Lohnstein, for either the maximum drop which 
will hang or the drop which falls from an infinitesimal 
tip. Secondly, it is the value approached, as the tips 
become smaller, by the actual weight of the falling as 
well as of the hanging drop, as shown by the data of 
Harkins and Brown, together with a single point of 
Ollivier, and the work of others. 

Notwithstanding the above facts, Iredale (Phil* 
Mag u 45, 1088, 1923) asserts that the weight of the 
ideal drop is not 2rry, but is only half this, or wry. 
Upon the basis of this assertion he intimates that the 
simple and exact method for the calculation of the 
surface tension from the weight of the falling drop 
as given by Harkins and Brown should be supplanted 
by his method, one which is in fact not entirely" 
correct, and is in addition indirect, cumbersome, and 
involved, since it requires eight arithmetical opera*, 
tions to give a partly erroneous result in place of the 
four essential to our exact method. Also the most 
fundamental operation involved is taken directly 
from our work, and the data used are wholly those of 
Harkins and Brown. 

Iredale gives as his reason for the choice of tty the 

- *'1 / , 
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statement that in 1881 Worthington obtained this 
as the value of the weight of a drop which has a 
vertical contact with the tip. While it is true that 
Worthington did obtain this value, he did so only by 
neglecting a term which is fundamentally important 
in the theory of the form of hanging drops Only 
two pages earlier Worthington includes this terra, 
but in an endeavour to correct a fancied error attri¬ 
buted to Quincke, he neglects it. Thus he obtains 
the equation for the weight ( W ) of the drop as 
W » 2 wry - Tr®7/r *= wry in which r is the radius of the 

S , and also the radius of curvature of the drop m the 
ne of contact, only by neglecting i/s, the curvature 
In the mendian That Worthington used the con¬ 
ception of curvature in a dual sense was pointed out 
to the writer by Dr. A. C. Lunn, professor of applied 
mathematics in the University of Chicago The 

correct equation is, obviously, W » 2 wry - *r 2 

which does not give wry. To obtain vertical contact 
the tip must be very small (the more exact condition 
is that rja shall be very small) in which case s has a 
sign opposite that of r, and furthermore is nearly 
equal to r in absolute magnitude, so the term i/r + i/s 
is either very small or else equal to zero For this 
reason the weight of the maximum hanging drop 
approaches 2wry, and not wry, as the radius of the tip 
becomes extremely small 

It may be mentioned also that the equation 
K t =^y 1 p % ly t p 1 used by Iredale to calculate surface 
tension (p-density) is incorrect from the theoretical 
point of view, and, in general, does not give such exact 
results as the theoretically correct form, equivalent to 
K 2 -yiPigthtPigi* usec * by Harkins and Brown, even 
although he uses our data to obtain the values of K a . 

Thus Iredales criticisms of the methods of calcula¬ 
tion used by Harkins and Brown are wholly the result 
of his own errors Since, however, his expenmental 
work seems to be good, and he makes no application 
of the relation of W = irry, and since the error actually 
involved in the equation which he uses to apply the 
data of Harkins and Brown obtained in Chicago in 
his Calculations, where g is different, happens to be 
small in its effect upon his own results, the present 
letter need not and would not have been written if 
Rideal and his associates had not espoused the 
fallacies and used them as the basis of reiterated 
criticisms m various journals. Thus, in reviewing 
Taylor's " Treatise of Physical Chemistry" in 
Nature of February 28, 1925, Rideal states : “ It 
is a pity that the erroneous conceptions concerning 
the determination of the surface tension of solutions 
by the drop-weight method are finding a place in 
standard text-books, Harkins’ extension of Lohn- 
stein's work on this subject might well be replaced 
by that of Iredale in a future edition " The peculiar 
nature of this criticism may best be realised when 
it is learned that the treatise to which the review 
relates does not contain any statement which presents 
the writer's “ extension of Lohnstein's work." It 
does give, without previous reference to Lohnstein 
or myself, the opinion of the contributor to the 
"Treatise" that "the surface tension is therefore 
equal to a constant times the weight of the drop 
wnere this constant has to be evaluated This has 
been done by Harkins." The reference appended 
& to a preliminary paper printed three years before 
that of Harkins and Brown, 

In an article in another journal, Dr. T. F, Young 
and I expect to give a more extensive treatment of 
the relations mentioned in the present letter, since 
sufficient space is not available here for a discussion 
of all of the factors involved. 

William D, Harkins, 
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The Disappearance of the Crystalline Style. 

Judging by his letter in Nature for April 10, 
p. 518, I do not think that Mr. Berkeley quite under¬ 
stands my theory as to the cause of the dissolution 
of the crystalline style, or the reasons why I am 
unable to agree with his opinion that the disappear¬ 
ance of the style in molluscs kept under ana&robic 
conditions may be, m part, " a direct response to the 
lack of oxygen." 

Mr Berkeley is to be congratulated on his discovery 
(Journ Exp Zool , vol 37, p. 477) of the presence of 
an oxidase, possibly accompanied by an oxidising 
agent, in the substance of the style I have been 
able to confirm his findings, as I have found an 
oxidase in the styles of all the lamellibranchs which 
I have examined, and I am art present carrying out 
further experiments on the subject with the style of 
Ostrea edulis, At the same time, Mr. Berkeley appears 
to me to make unwarranted assumptions when he 
endeavours on the basis of this discovery to account 
for the dissolution of the style 

I have shown [Journ. Mar Btol Ass, vol 13, 
p 938), and have since confirmed in further experi¬ 
ments, an account of which will shortly be published 
in the same journal, that the style dissolves rapidly 
in water which is alkaline or slightly acid, but that 
at a certain critical pH (which vanes according to 
the species but is usually in the region of 4-0, and 
probably represents the isOclectnc point of the 
globulin of wluch the mass of the style is composed) 
it ceases to be dissolved or is dissolved extremely 
slowly Since the fluid m the stomach always has a 
pH above this critical point (in spite of the fact that, 
as a result of the dissolution m it of the acid style 
substance, the pH of the stomach is invariably lower 
than that of any other region of the gut), it follows 
that the head of the style which projects into the 
stomach will be dissolved away—quite irrespective of 
the oxygen demands—-while at the same time fresh 
material is being secreted in the style-sac behind. 
Under normal conditions, therefore, the style is only 
maintained as a result of a balance between the rate 
of its secretion and the rate of its dissolution Mr 
Berkeley does not seem to grasp the essentially 
physical nature of the dissolution, since he refers to 
the " consumption of the style substance for digestive 
purposes ” 

When a mollusc possessing a style is placed under 
adverse conditions, details of which are given in my 
paper, the style disappears— but only in those animals 
tn which the style hes in a groove in free communication 
with the gut In animals such as My a arenana t on 
the other hand, in which the style lies m a separate 
csecum, only the head of the style is dissolved away 
even though the animals are kept out of water 
for fourteen days Surely it is not unreasonable to 
suppose that the balance between rate of secretion 
and the rate of dissolution has been disturbed ■ the 
vital activities of the animals have been reduced and 
so secretion lowered. But dissolution still proceeds 
at the usual rate, and as a result the style will be 
dissolved except when it lies in a separate caecum, 
when only the head can be dissolved, the remainder 
being sheltered from the action of the dissolving fluid. 
Mr Berkeley criticises my experiments on the ground 
that they all resulted in the animals being kept under 
anaerobic conditions, but, as Dr Orton (Fishery In¬ 
vestigations , Ser 2, vol 6, No. 3, p. 54) has stated to 
be the case in Ostrea edulis and as I have found in 
Mytilus edulis —both lamellibranchei with the style in 
froa communication with the gut—the style is often 
absent in animals which are in poor condition even 
though the water is well aerated. 
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The style is re-formed when animals are replaced 
under normal conditions, and the presence of food is 
not essential for this process as the work of recent 
investigators has shown Mr. Berkeley considers this 
evidence in favour of his theory, since the style is 
regenerated by aeration alone But 1 fail to see 
that it invalidates my theory, since in these circum¬ 
stances the vital activities of the animals will be 
restored—even though they are starved, for lamelh- 
branchs can undergo months of starvation and be 
still perfectly healthy at the end—and secretion of 
the style substance will be increased until it resumes 
its normal dimensions, and so the usual balance be¬ 
tween the rate of production of the style and the rate 
of dissolution will be regained. 

Again, and this is a point to which Mr Berkeley 
does not refer, if his theory is correct there should be 
some correlation between the size of the style and the 
habitat of the animal. If an animal possessing a 
style is normally exposed to anaerobic conditions, one 
would expect that it would have a larger style than 
one which never sulfered from lack of oxygen There 
is, however, no such correlation, a fact to which 1 
directed attention in my paper, while exactly the same 
point was raised by Prof T C Nelson (Biol, Bull , 
vol 49, p 86) in a review of recent work on the 
crystalline style published about the same time as 
my own paper, both of us being in complete ignorance 
of the work of the other He compares the habitat 
of Pisidium idahoense, which lives in the mud at the 
bottom of Lake Mendota, Wisconsin, " where for two- 
thirds of the year the water may be completely devoid 
of oxygen/’ with that of Mactra, which lives “ in or 
close to the breaker line along sandy coasts, where 
the water at all seasons of the year is saturated with 
oxygen " Yet the style of Pisidium is no larger than 
that of related species hving in well-aerated water, 
while the styles of all species of Mactra are excep¬ 
tionally firm and large 

lake Prof Nelson, I find myself unable to accept Mr 
Berkeley's views as to the cause of the disappearance 
of the style, nor do I agree with him that the matter 
should be considered sub judice ; since I consider that 
my experiments demonstrate clearly that the dis¬ 
solution of the style is a purely physical process and 
not in any way, in the words of Mr Berkeley, “ an 
expression of an effort on the part of the animal to 
offset the strain on its vital activity induced by 
anaerobiosis ” CM Yqnge 

The Laboratory, Citadel Hill, 

Plymouth, April 20 


Ultramicroscopic Organisms of Filterable 
Viruses. 

It appears to me that the fundamental significance 
(apart from its medical importance) of Mr. J E 
Barnard’s 1 observations on the ultramicroscopic 
organisms known as filterable viruses has not been 
sufficiently recognised by biologists. These observa¬ 
tions show the existence of a group of organisms as 
different from bacteria as bacteria are from yeasts 
or molds The term cell cannot properly, in my 
opinion, be applied to them. Mr Barnard's ob¬ 
servations and photographs with ultra-violet light, 
particularly of the organism causing bovine pleuro¬ 
pneumonia, show' minute hollow vesicles devoid of 
nucleus or of a cell wall m any proper sense The 
' wall ’ of the vesicle is evidently the hving material 
of the organism, and it appears justifiable to apply 
to its substance the term protoplasm But its metnods 

1 "The Microscopical Examination of Filterable Vim**,” UncsL ioas 
pp. 117*123 ' •" 
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of reproduction show that there can be little differ¬ 
entiation of the presumably protein materials com¬ 
posing this' wall/ 

These organisms appear to multiply in two ways: 
(1) bv the appearance of minute papillae on the surface 
of the vesicles These are later attached to the 
vesicle only by threads, and they finally grow into 
new vesicles This process bears some resemblance 
to the budding of yeast cells, but there are funda¬ 
mental differences (2) A vesicle may elongate into 
a flattened hollow structure which then breaks up 
mto a row or group of particles like the papillae, 
having the same property of growing into vesicles. 
This process might perhaps be compared with gonidia 
formation m such bactena as Crenothrix It was also 
found that the vesicle stage could be separated from 
the particle stage by filtration through a collodion 
membrane 

This group of ultramicroscopic organisms in its 
extreme simplicity and methods of reproduction brings 
us a distinct step nearer the inorganic They are not 
strictly cells in the sense in which that term has 
hitherto been used by biologists We appear to have 
here organisms reduced to their lowest terms, un¬ 
differentiated particles of protoplasmic material which 
can grow mto hollow vesicles reproducing by budding 
and fragmentation It becomes a question whether 
any organisms could be yet smaller and still show 
the essential phenomena of life I suggest for these 
organisms the name Prolonta, to contrast them with 
the plant and animal umcells which Haeckel grouped 
together as the Protista It is quite possible that a 
world of organisms of this class exists, which are 
neither plants nor animals nor cells, and are as 
extensive and ubiquitous as the Protists We have 
no present means of recognising their existence except 
m the case of those which are, like the virus diseases, 
parasitic in animals and plants 

That these organisms stand distinctly nearer the 
inorganic than bactena is obvious Investigations of 
the so-called d’Herelle phenomenon and of enzymes 
by similar methods, by showing the condition of 
aggregation of these bodies, will help to indicate just 
how wide is the gap which still separates such bodies 
from the strictly inorganic 

My apology for intruding into this field must be 
that it is one in which I have long been interested. 

R. R. Gates. 

King’s College, Strand, London, W.C 2 


Half-integral Vibrational Quantum* Numbers in the 
Magnesium Hydride Bands. 

The new quantum mechanics predicts 1 that both 
the rotational and vibrational quantum numbers in 
band spectra should have half-integral values. 
Numerous examples of half-integral rotational quan¬ 
tum numbers have been reported in recent work, but 
as yet only one case where the evidence is in favour 
of half-integral vibrational quantum numbers has- 
been recorded. MulUken has shown a that the 
magnitude of the isotope effect in the BO bands is 
such as to argue for the adoption of half-vibrational 
quantum numbers. Indeed, accurate observations 
of isotope effects apparently constitute the only 
available method for getting evidence on this point. 

P. Rudnick and the writer * have recently noted the 
presence of the approximately correct rotational 
isotope effect in the fundamental (X3211) band of 
magnesium hydride. I have made some new calcula¬ 
tions of our data with the object of deciding as to the 


1 S-rWQF**' J'™?**' * 9 * 3 . 

* R. S. MuJHken, Pfyt. Rmnsw, SB, 379,1935, 
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applicability of half - vibrational quantum numbers 
to these bands, with the following result: Assuming 
half-integral values for n' and n*, the initial and final 
vibrational quantum numbers, with a minimum value 
+ the band-origins of this system can be repre¬ 
sented approximately by the equation 

F= 19224} + ( i6o 3 ‘ 5 «' ~ 3475 «") 

-(J493-5**"-3 w 5w"' 4 ). 
Placing the values of these coefficients in the equation 
for the vibrational isotopic displacement as given 
by Mulhken, 4 and taking the isotopes of magnesium 
to be 24, 25, and 26, one readily computes that for the 
i—band, 

> 2 S ~ "sV* ~ 00 4 2 cm-' 1 . 

v *6 ~ ’’"4 ~ - °‘° 82 cm 

That is, the faint pairs of lines due to the less abundant 
isotopes 25 and 26 found on the low-frequency side 
of each strong doublet in the Q and R branches 
should be displaced by these amounts in addition to 
the (much larger) rotational isotopic displacement 
(also to the red), As a matter of fact, of 27 recorded 
pairs of Mg (26) lines, every one is displaced farther 
from the Mg (24) pair than is allowable as a pure 
rotational isotopic effect. The average increased 
displacement is - 0-073 cm.' 1 , which is in good agree¬ 
ment with the theoretical value -0*082 cm.* 1 , con¬ 
sidering the smallness of the shift. For the Mg (2*5) 
pairs the agreement is not quite so satisfactory (the 
measurements of the lines being less accurate), the 
observed average increased displacement, however, 
being fair, - 0*029 cm as opposed to - 0*042 cm 
as given by the theory. It is to be concluded, then, 
from these results that the vibrational quantum 
numbers in this band system must be given half- 
integral values. William W. Watson. 

Ryerson Physical Laboratory, 

University of Chicago. 

April 3. 


Origin of Yolk in the Eggs of Spiders. 

In a remarkable paper on the oocyte of Pholcus 
phalangiodcs published in the last century (Arch de 
BioL, tome 15, 1898), Van Bambeke described a 
juxta-nuclear ring, the pallial layer or the pallial 
substance (see Wilson's T< The Cell," third edition, 
t>. 340), which with the growth of the oocyte separates 
from the nucleus, and, after fragmenting finely 
throughout the cytoplasm directly, gives rise to fatty 
deutoplasm. He also described ordinary yolk spheres 
which are albuminous in nature and arise independ¬ 
ently in the cytoplasm. 

During the last winter I have been working on the 
eggs of the common spider in Patiala, and I have 
been very much impressed by the remarkable ac¬ 
curacy of Van Bambeke's account in spite of the 
serious shortcomings of the technique (so far as the 
fixation of lipoids is concerned) in vogue in his time. 
I have shown that the pallial layer 01 Van Bambeke 
really consists of granular mitochondria, embedded 
in which are the Golgi elements in the form of rings 
dr crescents. Indeed. Van Bambeke figures granules 
and rjngs in his pallial substance, but naturally he 
was not able to identify them. Mitochondria, of 
course, had been discovered earlier, but the Golgi 
apparatus was not yet known. 

1 strongly confirm Van Bambeke's statement that 
there are two kinds of yolk in the egg of spiders— 
f&tty agd albuminous. Further, his statement that 
$be albuminous yolk arises de novo, and the fatty 
yo&i* derived from the pallial substance, is correct. 

* JSb* JNa 98, tf?, itaj- 
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Now the pallial substance consists of mitochondria 
and the Golgi elements Is the fatty yolk derived 
from the mitochondria or from the Golgi elements ? 
I have proved that the Golgi elements are directly 
metamorphosed into the fatty yolk, as in Lithobius 
(Nath, Proc. Camb. PhiL Soc. Biol Sci. t 1924), 
Hehx aspersa (Brambell, Brit Jour. Expt Bioh , 
vol. 1), Saccocirrus (Gatenby, Quart . Jour. Micr. Sci, t 
1922), Patella (Ludford, J.R M S ,, 1918), and possibly 
m Palamnaeus (Nath, Proc , Roy. Soc , London, 1925). 
The mitochondria remain unchanged. A full account 
will be published later. 

Vishwa Nath 

Bhupindra Research Laboratory, 

Mohindra College, Patiala, India 
April 7. 


On the Occurrence of 2a + I and other 
Chromosomal Mutants. 

Chromosomal mutants with one extra chromosome 
(or the corresponding n + 1 gametes) have been found 
in Oenothera, Datura, Matthiola, Nicotiana, Uvulana, 
and perhaps Mirabilis. It seems probable that they 
could be found in many other plants, if investigation 
ad hoc were made, either as somatic or gametic muta¬ 
tions. Such 2« + 1 offspring have also been found 
fairly often in Drosophila, and doubtless occur m 
other animals 

We have now a tolerably rapid method for counting 
the chromosomes of mammals, by the use of pieces 
of the amnion, stamed with hematoxylin, and 



Fit. 1.—Group of chromosomes of art-H Datum mutant with an extra 
No. IIL chromosome.^ Metaphasc of reduction division. Camera 
drawing showing one trivalent and eleven bivalents. 

mounted in balsam. It is possible that portions of 
this membrane may be examined directly m iron- 
acetocarmine. In this case the chromosomal number 
of individual mammals could often be rapidly deter¬ 
mined at birth. It would be of especial interest to 
know whether 2w +1 forms occur in man. There 
should be, of course, 24 possible 2n + 1 forms in Homo 
(disregarding the Y chromosome), which is the same 
number as in tobacco. The possible occurrence of 
haploids, tnploids, or tetraploids m mammals (as in 
several plants and in Drosophila) is also of interest, 
since 2 n gametes have been seen (Painter) in Homo 
It is hoped that investigations may be made on this 
point in mice, Tats, or guinea-pigs. 

John Belling. 

Carnegie Institution of Washington, 

Cold Spnng Harbor, N,Y. 


Errata. —" The Problem of X-Ray Line Intensi- 

I iee " : Nature of May 1, p. 622. Paragraph 3, 
ine 4, for o 030 read 0*093 I hne 12, for 80 04 cm. 
read 8*04 cm, 
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The Growth 

By Prof. C. H. 

EOMETRICAL crystallography, which has 
reached a state of such remarkable perfection 
since its beginnings a century and a half ago, is con¬ 
cerned with the conditions of symmetry in crystals 
and with their possible faces, but it attaches little im¬ 
portance to the relative development of those faces, 
so that variations of habit, of such interest to the 
mineralogist, are mostly ignored. Since crystals of 
strikingly different habit, such as the many varieties 
of calcite, may all be derived from the same primitive 
crystal, their peculiarities must be due to variations 
in the conditions during growth, and this fact gives 
to the study of the growth of crystals a special im¬ 
portance. 

A simple crystal immersed in a solution of the 
right degree of supersaturation may continue to grow 
whilst retaining its original shape unimpaired, as 
in the perfect octahedra of the alums which have 
been prepared by some manufacturing firms. Such 
crystals may grow to a large size without change of 
shape; and when an octahedron of chrome alum, for 
example, is allowed to grow in a solution of the 
isomorphous common alum, the regularity of growth 
is obvious from the uniformity of the colourless sheath 
enveloping the coloured nucleus. The increase in size 
has been brought about by the deposition of a uniform 
layer of new material on each face. On the other hand, 
faces may disappear or new faces may make their 
appearance in the course of growth, and an explanation 
has to be sought in the external conditions and in the 
internal structure of the crystal, both factors being 
concerned in producing the result 

It has long been known, certainly since the eighteenth 
century, that the presence of small quantities of foreign 
matter will sometimes produce a change of crystalline 
form. Common salt, which usually crystallises m 
cubes, forms octahedra if grown in a solution containing 
urea. When the quantity of urea is small, crystals 
with the faces of both the cube and the octahedron are 
produced. The crystals of organic compounds often 
vary very greatly according to the solvent which has 
been used. Such facts as these give the first due to 
the problem of growth. 

The Space Lattice in Crystallography. 

The use of X-rays in the study of crystal structure 
has placed crystallography on an entirely new footing. 
All modem studies of crystals start from the idea of 
the space lattice The atoms, whether occurring 
singly or grouped to form molecules, are so arranged 
in space that a single unit is exactly repeated at regular 
intervals in three dimensions. Through such an 
assemblage planes may be drawn in any direction. 
Certain planes so drawn will contain a greater number 
of atoms in a given area than any planes drawn in a 
different direction, and it is these closely packed planes 
which play the principal part in crystal structure. 
Moreover, in crystals in which the atoms are of more 
than one kind, different planes may contain the atoms 
in different relative proportions, so that they may be 

* Substance of two lectures delivered at the Royal Institution on Marcb , 
to and 33 
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of Crystals. 1 

Desch, F.R.S. 

assumed not to be chemically identical. Any plane 
may be imagined as a possible face of the crystal, 
although only a few of them are realisable in practice. 

The several planes must have different chemical 
properties. This follows from our conception of the 
space lattice. The forces which hold the atoms m 
position are electrical in character, and depend on the 
number and arrangement of the electrons in each atom. 
The chemical behaviour is dependent on the same 
conditions, and the chemical properties of a crystalline 
surface must vary-with the grouping of the atoms 
within it. What chemists often call residual affinity 
must vary with the denseness of packing of the atoms 
in a plane, so that each set of similar faces must have 
its own chemical characteristics. This supposition is 
confirmed by the action of chemical kgents on crystals. 
In the etching of metals by acids it is easily seen that 
the reagent penetrates more readily along certain 
planes than in any other direction, as clear facets, of 
cubes or octahedra m most instances, make their 
appearance and give the characteristic lustre to the 
etched surface. 

The Process of Crystal Growth. 

It has been shown by Johnsen, Gross, and others 
that the faces which survive during growth are those 
which have the lowest velocity of growth in a normal 
direction, and that these are in general the most 
closely packed planes* More openly packed planes 
have a higher velocity of growth, but their relative 
area diminishes as the crystal increases in size, and they 
ultimately disappear. The experiments of Nacken on 
salol and- benzophenone are instructive. By attaching 
a small crystal of salol to a copper hemisphere immersed 
in the molten substance maintained at a constant 
temperature, and withdrawing heat by cooling a copper 
rod attached to the hemisphere, the rate of cooling 
could be varied; and it was found that when this was 
very slow the liberation of latent heat by the solidifica¬ 
tion of the salol and its removal by conduction kept 
pace with one another, and the surface of the growing 
crystal was spherical or nearly so, being determined 
only by the thermal conductivity, winch varies only 
slightly in the direction of the different crystallographic 
axes. As the rate of cooling is increased, the growth 
perpendicular to certain directions fails to keep pace 
with the rest, and faces having a tow velocity of 
perpendicular growth begin to make their appearance^ 
at first with oval outlines. As the crystal in¬ 
creases in size, the area of such faces increases 
until their boundaries meet, and the crystal at last 
assumes its typical form, with plane faces and straight 
edges. 

The experiments of Volmer and others on the 
formation of crystals of zinc and mercury in an evacu* 
ated vessel, by the impact of a stream of molecules of 
the metal on a plane surface, have thrown much light 
on the process. Nuclei are at first formed, and those 
grow which have the basal plane (the crystal^ being 
hexagonal) perpendicular to the direction of the stream* 
This plane has the lowest velocity of growth to, ft 
direction normal to itself. With mercury at 
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thin leaflets result, the thickness of which is only one 
ten-thotiaandth of the diameter. A quantitative inter¬ 
pretation of these experiments, together with those of 
Marcelin, which proved growth to be a discontinuous 
process, occurring by the formation of successive thin 
sheets, leads to the conclusion that atoms or molecules 
are first adsorbed as a layer of unit thickness, the atoms 
or molecules in which have a certain freedom of move¬ 
ment. In the course of such movement, groupings 
which may be regarded as two-dimensional crystal 
nuclei may arise, and the whole layer then assumes 
an orderly arrangement, in conformity with the under¬ 
lying space lattice. 

Since adsorption plays so large a part in growth it 
is not surprising that an alteration of habit may be 
produced by the presence of impurities. ’ The observa¬ 
tions of Gaubert on lead nitrate are particularly in¬ 
structive. This salt separates from water in octahedra, 
but when methylene blue is added cubic faces appear, 
these faces being stained blue while the octahedral 
faces remain colourless As the quantity of the dye is 
increased, the crystals become completely cubic, with 
blue faces Evidently adsorption of the colouring 
matter by the cube face has lessened its rate of growth, 
so that it survives at the expense of the more rapidly 
growing octahedral face. It is probable that differences 
of habit in naturally occurring minerals are largely 
due to the influence of small quantities of foreign 
matter, but a very small quantity may suffice, so that 
the impurity responsible for the result may not have- 
been detected in the course of an analysis. 

Well-developed crystals are usually formed by com¬ 
paratively slow growth, so that as material is with¬ 
drawn from the solution, or as heat is given out by the 
solidification of a melt, there is ample time for re¬ 
adjustment. Miers has shown that the solution in 
immediate contact with the growing face of a crystal 
of a salt is actually denser than the bulk of the solution, 
suggesting that the dissolved molecules undergo a pre¬ 
liminary rearrangement in the liquid before separation 
as a solid. For this view there is some evidence, 
notably from the fact, observed by Nasini and others, 
that solutions which are undercooled through the 
freezing-point show small discontinuities in properties, 
although no solid separates. It will be of considerable 
interest to examine this point by means of the X-ray 
method. 

On the other hand, when growth is very rapid, the 
supply of material by diffusion may not keep pace with 
it, and the conditions are disturbed. Simple geometrical 
considerations show that the sharp angles of the crystal 
are more favourably placed for the reception of material 
by diffusion than the middle parts of faces, so that 
growth occurs at the angles by preference. The effect 
is cumulative, so that the crystal assumes a star shape, 
which in course of time undergoes branching, the pro- 
cie&s being repeated at each branch. This is the origin 
df dendritic crystals, which are so common in Nature. 
They are most easily obtained by allowing crystallisa¬ 
tion td take place rapidly, as when a solution of a salt 
iS evaporated quickly on a glass slide. The internal 
Symmetry of the crystal is not destroyed, and most 

fcmtals may fee regarded as parallel growths, one 
^ beim usually favoured. Thus native copper 
brandhe* In the direction of the octahedral axes, 
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whilst common salt forms growths parallel with the 
trigonal axes. 

The process of diffusion may be hindered, and den¬ 
dritic growth encouraged, by making the solution 
more viscous, as by adding gum. In highly viscous 
materials, such as glasses, slags, and pitchstones, very 
beautiful dendritic growths are frequently prfoent. 
The * trees ’ formed by the electrolysis of solutions of 
metallic salts have a similar structure. 

Periodic Crystallisation. 

Periodic crystallisation is an interesting phenomenon, 
which again has a bearing on the origin of naturally 
occurring mineral structures. It was observed more 
than seventy years ago by Brewster in ancient glass 
which had undergone a process of decay. It may 
arise from several different causes in different sub¬ 
stances. 

The effect is very simply observed in molten salol. 
When a thin layer is melted on a slide and allowed 
to cool, slender needles are seen to radiate from 
each centre The advancing point of each needle 
withdraws material from the liquid, and a gap is left, 
the molten salol standing up as a wall in front of the 
crystal edge. Owing to its viscosity, an appreciable 
time is required for the liquid to flow until it is again 
in contact with the crystal, when growth is resumed. 
This process is repeated, so that the advance of the 
needle is intermittent, and the crystal when complete 
is marked by transverse lines indicating the stages of 
growth. The process may be followed under the 
microscope with ease 

Some salts crystallise from water with a very definite 
periodicity, the best example being potassium di¬ 
chromate, a thin layer of a solution of which, if rapidly 
evaporated, will yield concentric rings of minute 
crystals with very regular intervals. The effect is here 
no doubt one of supersaturation, the solution being 
impoverished by the separation of one ring of crystals, 
so that the process is interrupted until the right con¬ 
centration is again reached by diffusion, and so on. 
Similar structures are seen in glazes on porcelain and, 
although more rarely, in slags. They are closely con¬ 
nected with the phenomenon of periodic precipitation 
in jellies, the formation of Licscgang’s rings. 

The study of periodic crystallisation throws light on 
some natural structures, especially of agates, which 
are in all probability formed by the periodic crystallisa¬ 
tion of silica from the gelatinous contents of a cavity 
in a rock, Ruskin maintained that the banding in 
agates was due, not to periodic infiltration of a liquid, 
but to segregation, and his view is confirmed by 
modern work. In particular, the so-called canals, 
which have been supposed to represent the passages 
by which liquid entered and left the cavity, are seen, 
by laboratory experiments on periodic crystallisation, 
to be merely geometrical effects produced by the meet¬ 
ing of different systems of advancing bands. 

Dendritic and periodic crystallisation depend on 
more complex causes than change of habit, and are 
correspondingly more difficult to study in a quantitative 
manner; but there can be little doubt that the examina¬ 
tion of the chemical properties of die several planes in 
crystals will throw much light on these as on other 
problems of crystallisation. 
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New Arctic 

HREE expeditions, each aiming to cross by air 
the unknown regions in the heart of the Arctic 
Ocean, have been or are at work in the north. Capt. R. 
Amundsen, profiting from his experience of last year, 
when he found his range of flight seriously limited by 
lack of petrol, substituted a semi-rigid Italian airship for 
an aeroplane. The Norge , under the command of its 
designer, Col. U. Nobile, and piloted by Major G, F 
Scott, reached Pulham from Rome on April 11, Oslo on 
April 14, Leningrad on April 15, and King’s Bay, 
Spitsbergen, early in May. The polar flight took 
place on May 11-13, the Norge passing over the Pole 
at 2 a.m on May 12. On her flight from Rome to 
Pulham the Norge covered 1400 miles at an average 
speed of 47 miles an hour Only two of the three 250 
horse-power engines were used, each being rested in 
turn. From Spitsbergen to Point Barrow in Alaska 
via the Pole is 1800 miles, and in favourable weather 
Capt Amundsen appears to have crossed in 45 hours. 

The Norge descended safely at Teller, 650 miles from 
Point Barrow, having accomplished a total distance of 
3393 miles from Spitsbergen in 72 hours. Damage was 
caused to the balloon fabric by fragments of ice, due to 
condensing moisture, being thrown violently from the 
propellers Capt Amundsen reports that lack of sleep 
and freezing of food supplies were the only discomforts 
on the journey. Thin ice and some open water were 
seen at the Pole, where the Norge descended to within 
600 ft. of the sea. 

The Norge's fuel rapacity is seven tons, which, at a 
speed of 50 miles an hour, gives her a range of 3000 
miles, in calm air, or about 60 hours Tier gas 
capacity of 660,000 cubic feet is about a third that of 
R 33. Her length is 348 ft, and her maximum speed 
is 60 miles per hour. Wireless communication was 
maintained throughout the flight The crew numbered 
15, including Capt. Amundsen, Col. U. Nobile, and 
Mr L Ellsworth. Lieut. Larsen was the pilot. 

An American expedition under Lieut.-Commander 
R E. Byrd, U S. Navy, with Mr. F. Bennett as pilot, 
is also at King’s Bay with a three-engined Fokker 
monoplane. The original plans included six flights. 
According to the Times , the first was to be one of 400 
miles from Spitsbergen to Peary Land, North Greenland, 
to land oil and provisions. On returning to the base 
the aeroplane was to make a second journey to Peary 
Land with more supplies, and then leave on an 850 
miles’ flight to the Pole and back. On May 9, Lieut.- 
Comdr. Byrd left on a fight to the north and returned 
in 15I hours, announcing that he had reached the Pole. 
Confirmation is still lacking. 

The third flying expedition is the Detroit Arctic 
expedition under Mr. G H Wilkins, who has arrived 
at Point Barrow with two Fokker aeroplanes. With 
Mr. C. B. Eielson as pilot, Mr. Wilkins proposes to fly 
northward over the heart of the unexplored Beaufort 
Sea. If no land is discovered he hopes to continue 
across the Pole to Spitsbergen. On the other hand, if 
land is found, the aeroplane will return to Point Barrow 
and both machines will go north and attempt to 
make a base on the new land, whence one aeroplane 
will continue to Spitsbergen. Mr. Wilkins, who | 
gained his polar experience with Mr. Stefansson, 1 
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Expeditions. 

proposes to adopt his former leader’s precept; he 
will carry as much petrol as possible, and depend 
on seals for food if he is forced to descend. Near 
land this may prove possible, but Mr. Stefansson 
in 1914 crossed areas of the Beaufort Sea in which he 
saw no seals, and Capt. Amundsen last year reported 
only one seal at the place of his forced descent. 

It is unlikely that any of these expeditions will report 
new land. Evidence of its existence in the unexplored 
parts of the Arctic Ocean is lacking, and the results of 
the recent expedition of the Maud supports this point 
of view. In any event, it is improbable that rapid 
flights across polar regions can achieve results of great 
scientific interest 

Less sensational, but more promising in results, are 
several expeditions to Greenland. Prof. W. H. Hobbs, 
of Michigan, is leading an expedition to study the 
glacial anticyclone. He proposes to sail in July for 
his main base at Holstenberg, a little north of the Arctic 
Circle on the west coast of Greenland, where the ice-free 
margin of the land is about 100 miles wide Here in a 
sheltered valley the main base, with a hangar for two 
aeroplanes, will be established. A second station will 
be near the coast at a height of about 1000 metres, a 
third at about 2500 metres on the ice cap, and a fourth, 
well in the interior, in the area of calms and light winds 
which Prof. Hobbs believes to exist in the heart of the 
anticyclone. This last station will be visited frequently, 
but the other three will be inhabited, it is hoped, for 
fifteen months and will be in charge of Mr. P Freuchen, 
the Danish explorer of Greenland. A snow motor and 
two aeroplanes will be used to establish the stations 
and main base connexions. There will also be wireless 
communication with Godthaab and with Dr L. Koch’s 
expedition on Scoresby Sound. Prof. Hobbs, who will 
return with many of his staff in October, has received 
the collaboration of Mr. V. Douglas, Dr. W. Koeltz, 
and Prof. H. T. Barnes. The expedition has the sup¬ 
port of the U.S. Coast and Geodetic Survey and the 
U.S. Weather Bureau. 

An expedition of seven members under Mr. J. M. 
Wordie is leaving Aberdeen in June for the east coast of 
Greenland. Mr. Wordie, who was foiled in his attempt 
to reach the coast in 1934, intends to*make for Shannon 
Island, and, having got through the pack-ice, to make 
southward to Franz Josef fjord for geological work. 
The expedition will return at the end of the summer, 
but is carrying the necessary equipment and stores in 
case of a forced wintering, which, however, is improbable 
since in September the coast south of Scoresby Sound 
is relatively free from ice. Further south, Dr. L. Koch 
intends to continue his exploration of Greenland from 
a base on Scoresby Sound, where an Eskimo colony 
was founded last summer. Other colonies are to be 
founded in the same district on the site of former Eskimo 
settlements at Cape Stewart, Cape Hope, and Cape 
Tobin, The Field Museum of Chicago announces a 
collecting expedition under Dr. D. B. Macmillan to 
sail in July to Baffin Land and Ellesmere Land. 
Several other Arctic expeditions have been prepared for 
this summer, including a French attempt under Lieut. 
Sales northward from Spitsbergen in motor sledge bit 
their start ir uncertain. R, N, Ruduosb Bkown* , 
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News and Views. 


The scheme proposed by Sir Frank Heath for the 
re-organisation of the Commonwealth Institute of 
Science and Industry has been tabled m the Australian 
House of Representatives. The outstanding aim in 
the scheme is to obtain the utmost co-operation of all 
the States with the Commonwealth in the formulation 
of advice through carefully selected men of responsible 
position and wide outlook, it being recognised that 
the vast distances of Australia and the wide range of 
its climates demand a degree of decentralisation much 
greater than is necessary or desirable in a smaller and 
more populous country It is recommended that the 
purposes of the Institute be defined under three 
heads • (1) To provide fox the training of young men 
and women in scientific research and for the encourage¬ 
ment of research workers who have already shown 
capacity for original work , (2) To take responsibility 
for conducting scientific investigations into problems 
of importance either («) to the whole industrial 
activities of the Commonwealth, whether primary or 
secondary, or (6) to the interests of Australian con¬ 
sumers as a whole ; (^) To encourage and assist under 
suitable conditions the solution of scientific problems 
of importance to particular States or groups of States, 
which, though urgent in themselves, do not affect the 
whole Dominion 

Three derivative functions for the Commonwealth 
Institute of Science and Industry are added to the 
mam purposes set out in Sir Frank Heath's scheme 
for re-orgamsation . (a) To act as a clearing-house 
for information on scientific matters affecting the 
industries of the country ; (b) To act'as the principal 
and official means of liaison in scientific matters 
between the Governments of the Commonwealth and 
those of Great Britain and other parts of the British 
Empire ; (e) To become, as it wins the confidence of 
the world of industry and science, the adviser of the 
Government on the scientific aspects of policy. It is 
proposed that the Institute be constituted a body 
corporate consisting of the Prime Minister for the time 
being and an advisory council of a chairman and eight 
members, under the title of the Department of 
Research in Science and Industry The chairman and 
two members are to be appointed bv the Governor- 
General and are to form an executive committee with 
very extensive powers. The other six members are 
to be the chairmen of State advisory committees 
Each of the latter is to include two members nominated 
by the State Ctovemroent from its scienlific staff, two 
members of the State Univeisity nominated by the 
Australian National Research Council, and two 
representatives of the principal industries of the 
State. 

It is suggested that the advisory council which 
is to constitute the body corporate of the Common¬ 
wealth Institute of Science and Industry should meet 
twice annually at equal six-monthly intervals. It 
may initiate proposals for research and must consider 
proposals sent to it by State committees. Between 
tfrette meetings the Executive committee may exercise 
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all the powers of the council The chief executive 
and accounting officer to the Institute will be 
appointed by the Governor-General and act as 
secretary to the advisory council As member of 
his staff he will have m each State an officer who will 
be secretary of the State advisory committee. The 
responsibilities placed upon the executive committee 
of three will be continuous and important, though it 
is not proposed that its members should be full-time 
officers Sir Frank Heath urges that in their selection 
the first test to be applied should be the certainty that 
their presence on the advisory council will bring 
prestige and public confidence to the work of the 
Institute Taken as a whole, the proposals for 
general organisation and future operations follow, as 
closely as circumstances permit, the lines which have 
proved successful in the Department of Scientific and 
Industrial Research in Great Britain, and provision is 
made for developing the maximum possible co¬ 
operation between the British and Australian 
organisations 

The annual Halley Lecture of the University of 
Oxford was delivered on May 5 by Dr G M. B 
Dobson, Lincoln College, University lecturer in 
meteorology, who took as his subject “ The Upper¬ 
most Regions of the Earth's Atmosphere *' The 
higher regions of the atmosphere were defined as 
having a lower limit of say 20 kilometres Explora¬ 
tion of these tracts is difficult something can be 
done by means of dirigibles and balloons Goddard 
m America has suggested rockets, by which he hopes 
to obtain instrumental readings up to a height of 
two or three hundred kilometres The amount of 
each gas present m the atmosphere seems to be fairly 
constant at moderate altitudes , above these, the 
large bulk of hydrogen emitted by volcanoes intro¬ 
duces a difference, which would make a difference in 
the pressure Some information as to the higher 
regions can t>e gathered from the aurora borealis. 
The occurrence of tins phenomenon shows some cor¬ 
respondence with the period (27 or 28 days) of the 
sun's rotation Sunspots are often, but not always, 
present at the time of an auroral display. At the 
fine display of a few weeks ago there was no visible 
sunspot. The spectrum of the aurora shows the 
presence of nitrogen , there is also a characteristic 
bright line in the green, probably due to oxygen and 
helium bombarded by electromagnetic particles A 
second source of information is the appearance of 
meteors, chiefly consisting of iron These become 
visible at a height of from 30 to 160 kilometres. The 
temperature of the air, which falls at first, appears to 
rise agam at heights above 120 kilometres Ob¬ 
servations of the trails of meteors enable us to estimate 
the direction of the wind at different heights. Yet 
another means of learning something of the constitu¬ 
tion of the upper atmosphere is the phenomenon of 
/ luminous clouds 1 These often feaemble the ' north¬ 
ern lights/ but their spectrum is that of sunlight, and 
is without the bright green line characteristic of the 
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aurora. They probably consist of dust from vol¬ 
canoes, and not of water-vapour. The distribution of 
dust-clouds shows foci of intensity within areas of 
vacancy , this is analogous with the distribution of 
the sound of an explosion 

Air Vice-Marshal Sir W Sefton Brancker gave 
some interesting information concerning air transport 
on the occasion of the fifth Gustave Canet Memorial 
Lecture which he delivered before the Junior Institu¬ 
tion of Engineers on April 30 He said that in no 
case within Europe has air transport paid its way , 
it exists only by the grace of subsidies The British 
company Imperial Airways has complete freedom in 
its policy, and, with its predecessors, has already 
earned more than 70,000 passengers across the 
Channel, with only four fatal accidents The first 
British Empire air-lmk outside Europe is about to 
be established Imperial Airways have accepted a 
contract to operate a fortnightly service between 
Cairo and Karachi via Baghdad, to commence on 
January 1, 1927 Four days are permitted for the 
voyage of 2500 miles, but it is proposed ultimately 
to perform the journey in thirty hours. The British 
Government has decided to go on with airship 
development, two big ships being at present on order. 
The present plan is to operate an experimental 
service to India, with a base at Karachi and a tem¬ 
porary calling-station at Ismailia. The most difficult 
problem which confronts air transport is the reduction 
of costs to render a Government subsidy unnecessary , 
the total cost of carnage by air 19 now about 5s. a 
ton-mile at 90 miles an hour. The predominant 
factors are overhead charges, operating costs, and 
revenue Obsolescence and depreciation are usually 
estimated at 20 per cent, per annum, but that is not 
sufficient. Most of the existing machines ought to 
be replaced by all-metal craft fitted with air-cooled 
engines and provided with stability and economy 
devices As regards engine maintenance, it was 
stated that about 60 per cent, of engine defects are 
due to the water system, valve breakage or distortion, 
or oil circulation. The development of the heavy oil 
engine for use in the air is going on steadily. The 
engine is appreciably heavier than the normal petrol 
engine, but shows considerable saving m weight of 
fuel burnt per horse-power 

In the course of a Chadwick Public Lecture delivered 
at Bangor on May 4, on “ The Collection and Utilisa¬ 
tion of Small Water Supplies for Rural Communities 
and Single Houses," Mr Henry C. Adams said that 
the recovery and utilisation of underground waters is 
of comparatively recent origin In the earliest ages 
streams and springs formed the only supply a* water ; 
to-day they still form the only supply for many 
thousands of the population m Great Britain, but 
they can no longer be regarded as essentially a pure 
or even a safe source of supply for potable purposes 
The amount of water which may reasonably be 
required varies within wide limits. For cottage* 
property 10 gal per head per day is an ample 
allowance ; indeed, when water has to be carried for 
use the consumption frequently does not exceed 
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8 gallons. When, however, a piped supply is after¬ 
wards laid on, consumption generally increases at 
once to about 15 gal, Natural filtration through a 
considerable depth of permeable strata will arrest the 
organic and bacterial impurities in the water, but in 
default of this, artificial filtration is the most practical 
and effective method to adopt. If space is limited it 
may be preferable to put down mechanical or rapid 
filters in place of sand filters. In 1914 the Ministry of 
Health reported that 285 million gallons of water a day 
was supplied in Great Britain for domestic purposes from 
underground sources, excluding springs The nature 
of the source from which water is obtained changes 
as one traverses England. On the east, with its porous 
surface strata, surface supplies are generally unknown, 
saving for occasional springs here and there In the 
Midlands, examples are found of water from all types 
of sources ; while on the west coast, with its im¬ 
permeable rocky surfaces, deep underground supplies 
are practically unknown and surface waters are used 
almost entirely 

Mr P. Dun sheath gave an interesting lecture on 
11 Science in the Cable Industry " to the Royal Society 
of Arts on March 3, which has recently been published 
m the Society's journal. The application of science to 
cable making is not entirely a modem innovation. 
More than sixty years ago Kelvin gave a theory of 
electrical transmission in the submarine cable Gener¬ 
ally speaking, the cable industry has flourished under 
the direction of practical men guided by masses of 
collected data rather than by scientific principles Cable 
making has been an art rather than a science. During 
the last fifteen years, however, the introduction of 
high electric pressures has made it necessary for the 
designer and manufacturer to have both the highest 
technical skill available, and also the help of scientific 
men with a thorough knowledge of the latest theories. 
In the lecturer's opinion, cable manufacture offers 
to-day the widest and most promising field for scientific 
research. The problems are mainly in connexion 
with conductors and insulators, and their solution 
demands the highest mathematical and experimental 
skill. The British Electrical and Allied Industries 
Research Association and the National Physical 
Laboratory have done work which has been of the 
greatest commercial value to the industry, and the 
work of the individual researcher has been of equal 
importance. Cable of British manufacture has always 
t>een in the front rank in the markets of the world, 
and scientific research is being utilised to the full to 
enable it to keep that position. 

The increasingly important part played by light 
in the modern treatment of disease is illustrated by 
the receipt recently of numbers of two journals 
devoted entirely to this subject. Raggi Ultravioletti, 
published at Milan, is a monthly review of ultra¬ 
violet therapy, which has now reached its second 
year of publication. It contains original articles 
on the treatment of diseases such as rickets and tuber¬ 
culosis by means of light, short clinical notes on cases 
of interest and abstracts of current literature. Im¬ 
provements in technique and medical news ate aba 
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included. It should be of interest especially m 
bringing forward the Italian viewpoint on various 
diseases of world-wide distribution, The other 
publication received is Modern Sunlight, which has 
recently been published m London. This journal, 
while including a number of short scientific articles, 
is primarily devoted to supplying information on the 
subject of sunlight, natural or artificial, to the lay 
public. The important part which can be played 
by ultra-violet light m the treatment and cure of 
certain diseases may tend to an over-enthusiastic 
use of it in all kinds of conditions, with a certain 
amount of resulting disappointment. The fact, how¬ 
ever, that these rays seem to play a part in the 
improvement of the general health of the body, 
suggests that they may usefully be combined with 
a specific treatment in a large number of diseases in 
which the general health has deteriorated An 
appreciation of their uses and abuses on the part 
of the general public will avoid the dangers of over¬ 
enthusiasm and lead to their more ready use in 
conditions in which they are definitely indicated. 

We welcome the appearance of the first number 
(January 1926) of the Indian Journal of Psychology , 
a quarterly publication and the official organ of the 
Indian Psychological Association The article of 
most general interest is by Dr N N. Sengupta on 
" Psychology, its Present Development and Outlook.'* 
The author reviews the chief trends of present-day 
psychological studies, relating them to their historical 
background, and outlines the more dominant schools 
of thought. He points out the enormous wealth of 
untouched material available in India,, with its many 
races, religions, and cultures, enabling problems to 
be studied on a large scale, which in England are 
inevitably vitiated through insufficiency of data. He 
states that psychology in India is not so advanced as 
its importance demands, and gives as reasons its close 
dependence on philosophy, the tendency to be content 
with mystical explanations, the unnatural divorce 
between general and experimental work, and the 
vagueness as to its relation to physiology. It may be 
some consolation to the author to be assured that 
India is not the only country where such conditions 
prevail. The same difficulties appear in many English 
controversies. However, certain branches of psycho¬ 
logy have emancipated themselves from the thraldom 
of preconceived notions and are making efforts to build 
Securely on observation. India will doubtless not lag 
far behind. Dr. Sengupta makes a special plea for the 
co-ordination of many workers. If his schemes can be 
realised even in a small degree, India will have much 
to teach England, and we wish the new movement 
every success. 


We learn from Science that Dr. Edgar F. Smith, 
professor of chemistry at the University of Penn¬ 
sylvania, has been awarded the second Priestley medal, 
bestowed every three years by the Amencan Chemical 
Society upon a chemist for outstanding achievement 
m the science. The first Priestley medalhst of 
chemistry was Ira Remsen, former president and 
professor of chemistry of the Johns Hopkins Univer¬ 
sity. 

Mr. C. Cuthbkrtson, F.R S , who is working at the 
Davy-Faraday Research Laboratory, 20 Albemarle 
Street, London, W.i, informs us that he requires 
20 c,c or more of krypton and xenon for research 
purposes. Inquiry at likely sources has been un¬ 
successful, and we understand that there is consider¬ 
able difficulty in obtaining any of these gases in Great 
Britain Mr Cuthbertson would welcome informa¬ 
tion relating to available supplies. 

The Ait Ministry announces that applications to 
enter machines for the Air Ministry Helicopter 
Competition, 1925-26, which closed last April, were 
received from thirty-four competitors, but only one 
competitor actually sent a machine to Farnborough, 
where the tests were to be carried out This machine 
did not, however, carry out any of the tests, and none 
of the prizes offered has been won It has been 
decided not to renew the competition 

The following awards for the period 1923-25 have 
been made by the Royal Society of Edinburgh * 
Keith Prize to Prof. H W Turnbull, professor of 
mathematics in the University of St Andrews, for 
his papers on hyper-algebra, invariant theory, and 
algebraic geometry, published in the Proceedings of 
the Royal Society of Edinburgh , Neill Prize to Prof. 
F. O, Bower, for his recent contributions to botanical 
knowledge, and in recognition of his published work 
extending over a t penod of forty-five years. 

At the end of the present session Prof. A. G. 
Perkin will retire from the chair of colour chemistry 
and dyeing in the University of Leeds, severing 
thereby a connexion with the University which lias 
extended over thirty-four years. In view of Prof. 
Perkin's long period of service and the valuable work 
wluch he has done in building up a school of research 
into colour chemistry and the chemistry of natural 
colouring matters, work which is of great value to the 
textile and dye industries, a committee has been 
formed for the purpose of raising a fund which will 
enable the esteem in which Prof. Perkin is held to be 
signalised, either by the presentation to the University 
of his portrait, or in some other suitable manner. 
Subscriptions are invited for this purpose, and should 
be sent to Prof. A, F. Barker, The University, Leeds, 


We much regret to announce the deaths of Dr. 
H. B. Guppy, F.R.S., distinguished for his work on 
plant dispersion and coral-reef formation in the Pacific, 
which occurred on April 23, at the age of seventy-one 
year,*; and of Mr. Stephen Paget, founder of the 
, Research Defence Society and author of the biography 
of 9k VictorHorsley, on May 8, aged seventy years. 
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The Royal Society will receive from Messrs. 
Brunner, Mond and Co , Ltd., a donation of 500/. in 
respect of the current year towards the cost of 
scientific papers on the physical side. The Society 
will also receive a Publication Gfrant of 2500/. from 
li.M, Government during the current year. Both 
grants are available for helping the publications of 
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other scientific societies as well as for assisting the 
separate publication of books, memoirs, etc., of a 
scientific nature Applications for grants for the 
current year will be adjudged by the Council of the 
Royal Society at its meeting early in July, but should 
be received before the Council meeting of June to. 
Applications from societies will be received by the 
secretaries of the Royal Society, those from in¬ 
dividuals must be brought forward by members of 
Council 

The Rockefeller Medical Fellowships for the 
academic year 1926-1027 will shortly be awarded 
by the Medical Research Council, and applications 
should be lodged with the Council not later than 
June 10 These Fellowships are provided from a 
fund with which the Medical Research Council has 
been entrusted by the Rockefeller Foundation 
Fellowships are awarded by the Council to graduates 
who have had some training in research work in the 
primary sciences of medicine or m clinical medicine 
or surgery and are likely to profit by a period of work 
at a university or other chosen centre in the United 
States before taking up positions for higher teaching 
or research 111 the British Isles A Fellowship will 
have the value of not less than 350/ a year for a 
.single Fellow, with extra allowance for a married 
Fellow , travelling expenses and allowances will be 
made in addition. Full particulars and forms of 
application are obtainable from the Secretary, 


Medical Research Council, 15 York Buildings, Adelphi, 
London, W.C.2 

We much regret that in the paragraph in our issue 
of May 1, p. 630, referring to the bicentenary oi the 
birth of Major-General William Roy, who initiated 
the primary tnangulation of Great Britain, the name 
" Roy " was printed as " Ray." 

The editors of " Organic Syntheses," an annual 
publication of satisfactory methods for the preparation 
of organic chemicals, now have at hand a large number 
of preparations in addition to those to be included m 
Volume 6, which is now in press, and in Volume 7, 
which will soon go to the printer Chemists interested 
in ^py of these preparations can procure copies from 
Prof Frank C Whitmore, Northwestern University, 
Evanston, Illinois 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned —An 
assistant lecturer m geography in the University of 
Manchester—The Internal Registrar (June 21). A 
professor of anatomy at the Royal Veterinary College 
—The Secretary, Royal Veterinary College, Camden 
Town, N W. (July i) A radio engineer, a physicist 
or radio engineer, a radio engineer, and a radio 
experimentalist—The Secretary, Royal Engineer 
Board, 14 Grosvenor Gardens, SWi. A senior 
physics master at Oundle School—The Headmaster, 
The School, Oundle, Northants 


Our Astronomical Column. 


Naked-eye Sunspot —Two months have elapsed 
since the last appearance of a naked-eye spot, No 5, 
reported m Nature for March 6 The present group 
of spots was seen as a naked-eye object for a few days 
only. It was of the typical ‘ stream ' formation , 
that is, a well-defined regular spot followed at a 
distance of 8 n or io° of solar longitude by an irregular 
spot breaking up into a cluster These two chief 
components are found to be almost invariably of 
opposite polarity The longitude of this group is 
not far from that of the great northern spot of 
December and January, the position of which stUl 
remains marked 1 y facuke Details of the new spot 
are as follows . 

No U.UMU1* Cen ^“" ld ’ an Latitude Area 

6 May 8-20 May 137 20° S 1/1100 

(Area expresses the proportion covered of the sun's 
hemisphere ) 

Nova in a Spiral Nebula —A telegram from the 
I A U. Bureau, Copenhagen, announces the discovery 
of another faint nova m a spiral nebula, Messier 6i, 
m the constellation Virgo The position for 1926 o 
is R A I2 h 18 N. Deck 4 0 54'. The magnitude 
is given as 13 The discovery was made at the 
Komgstuhl Observatory, Heidelberg, by Prof. M 
Wolf and Herr Remmuth, evidently by photography. 
The spiral character of this nebula was detected at 
Parsonstown by the late Earl of Rosse. 

The nova is distant 70* from the nucleus, in position 
angle 351°. 

It is important to follow these distant novae for 
as long a time as possible, in order to compare their 
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light-curves with those of galactic novae. It will be 
remembered that Dr. Hubble was able to trace the 
hght-curves of the faint Cepheids m M31 and M33 
down to magnitude 19 or 20, 

The Sun's Velocity derived from Faint Stars.— 
Lick Observatory Bulletin No. 374 describes a research 
by P. van de Kamp on the solar velocity derived from 
the radial velocities of stars of average magnitude 
9*2 The research was intended to test Seares’s 
result that the sun's velocity is greater with respect 
to faint stars than to bright ones* amounting to 
25 km /sec. for tenth-magnitude stars. The spectra 
were photographed with a one-prism spectrograph 
mounted on the 36-inch refractor The scale 19 
small, and the individual results rather untrust¬ 
worthy, but the errors should nearly, go out in the 
mean The list comprised 105 stars, equally divided 
between the apex and antapex regions. Their 
spectral type is as follows (from Heniy Draper 
Catalogue): A and F 45 stars, G 32 stars, K 28 stars. 

The resulting value of the sun's velocity is 18 
km./sec., the values from the different spectral types 
being accordant. This value is slightly smaller than 
the usually accepted value, derived from brighter 
stars, and thus fails to support Seares’s hypothesis. 
Some other approximate methods of obtaining the 
velocity with respect to faint stars are discus sea, and 
found to indicate still lower velocities than the 
present research. The absolute magnitudes of the 
K stars were estimated as lying between -i*6 and 
+ 3*1, so that none of them are faint dwarfs, 
assumed position of the solar apex was R.A. 270*, 
Decl. + 30 4 . > 
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Research Items. 


The Human Factor in Accidents. —The import¬ 
ance to industry of a study of accidents, major and 
minor, cannot be exaggerated, but when definite 
causative relations are sought the difficulties and 
complexities seem to render scientific treatment 
almost impossible The immediate relation is be¬ 
tween machinery and an accident, and quite rightly 
have efforts been made' to dimmish the nsk due to 
machinery. More detailed study reveals, however, a 
number of determinants which point to less obvious 
factors Report No 34 of the Industrial Fatigue 
Research Board (H M S O , price 55 ) is a contribu¬ 
tion by Miss Newbold to the study of the human 
factor m the causation of accidents It is a statistical 
analysis of minor accidents reported from many firms 
and covering a considerable period of time. It is 
found (1) that in nearly all the groups the average 
number of accidents is much influenced by a com¬ 
paratively small number of workers, and that the 
distributions among the workers are far from chance; 
(2) that there are many indications that some part is 
due to personal tendency ; (3) that the people who 
have the most accidents are, on the whole, those who 
pay most visits to the ambulance room for minor 
sicknesses. The study is very important not only 
for what it brings forward in the way of positive 
evidence, but as an example of scientific method 
applied to a very difficult problem where vdgue 
speculation and prejudice frequently masquerade as 
fact. The writer suggests that further detailed in 
vestigation should be undertaken along the lines of 
individual study and experimental psychology. 

Man in the Glacial Period in Great Britain — 
In Man for April, Mr J. Reid Moir discusses the 
inferences to be drawn from the discovery of a palaeo¬ 
lithic implement on the foreshore at Eccles-on-Sea, 
Norfolk, by Mr. W W. R Spelman The implement 
is an oval core-implement, unpatinated and unrolled. 
Its form and flaking assign it to the class of specimens 
concerning which, m the present state of our know¬ 
ledge, it can only be stated that they belong either to 
Late Chelles or Early Acheulean The unabraded 
condition of the implement suggests that it must have 
been uncovered just prior to discovery from a bed 
underlying the beach, as the sandy beach and low 
cliff reveal no humanly flaked flints. Such a bed 
must have been the stratum designated as ' First 
Till 1 In all probability the First Till represents one 
of the deposits laid down during the second Glacial 
Period of East Anglia, and was separated from the 
Upper Chalky Boulder Clay (of the third Glacial 
Fenod of East Anglia) by the inter-glacial phase 
represented at Hoxne, Foxhall Road, Ipswich, and 
elsewhere. As St. Acheul implements occur m this 
phase, it becomes of importance to ascertain whether 
the present implement is of Chellean or Acheulean 
date. The mam fact, however, is that a definite flmt 
implement of Lower Palaeolithic Age has been found 
under conditions making it probable that the speci¬ 
men was derived from a glacial boulder clay and thus 
affords additional evidence of the existence of man in 
England during the glacial period 

Research in the Fayum —In Ancient Egypt for 
Match, extracts are given from correspondence from 
Miss Gertrude Caton-Thompson, and Miss Elinor W 
Gardiner, who are working in the Fayum on behalf of 
the British School of Archaeology in Egypt with the 
view of linking the archaeology to the close of geo¬ 
logical changes. Writing from Dlmeh, a little south 
of the lake, Miss Caton-Thompson says that it is plain 
tkat^there was more than one simple rise and fall of 
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the lake in Pleistocene times A shore line 189-190 
feet above the present lake (46 ft over sea) yields 
much evidence of the prehistoric people On a slope 
down to the Birket (Jarun, flint was obtained at 176 feet 
on a ridge on which it was unlikely to have been washed 
(1 e 32 feet over sea, submerged since 9000 b.c ) Pigmies 
with pigmy cores came down to 138 feet (6 feet below 
sea, submerged since 17,000 b.c) Investigations at 
Kom have settled the question of the contemporaneity 
of the polished flints, the pottery, and the bone arrows, 
but only one culture is represented Miss Gardiner 
writes that the most important fact in the geology of 
the area is that the Fayum people were living on an 
old lake surface and not tertiary rock as supposed. 
There is distinct evidence of two lakes The older 
dried up and the deposits denuded very considerably 
before the waters of the second lake gained access to 
the Fayum A section m a wady shows gravels full 
of flints, mostly wind worn, at 185 feet above lake 
level, probably belonging to the older lake beds The 
surface of the gravel is 185 feet above lake level 
(submerged since 8000 b c ) A considerable number 
of Fayum implements were found upon it (The 
statements in brackets are from explanatory notes 
by the editor of Ancient Egypt ) 

A Diet Chari —We have received a copy of 
the ** Grassendale" Diet Chart prepared bv S G 
Willimott and Frank Wokes, Grassendale, Liverpool 
(price 6 d), which appears to f have been designed for 
the benefit of the general practitioner of medicine 
who wishes to place his patient on a known diet before 
sending samples of blood, urine, etc , to a biochemical 
laboratory for chemical examination At the same 
time, it should be of use to all who wish to treat their 
patients by means of strict dieting The information 
given on the chart is comprehensive for a large 
variety of natural, and a few patent, foods the follow¬ 
ing data are set forth in a senes of columns , the per¬ 
centage composition (carbohydrate, protein, and fat), 
the energy value, the digestibility coefficient of the 
carbohydrate present, ami the most important of the 
inorganic elements contained in the food, and whether 
it leads to the formation of acid or base in the body, 
its relative power in this respect being indicated by a 
numerical figure. At the same tune, the relative 
content of the material in the three vitamins, A, B, 
and C, and the presence of purines, are also indicated. 
Blank columns are given for entering the amounts of 
each food eaten in the twenty-four hours and for the 
results of the calculations of the quantities of protein, 
fat, or carbohydrate assimilated. Explanatory notes 
of the chart are given on the back * those on vitamins 
might perhaps have been a little clearer ; dry seeds 
contain vitanun B, but on germination it is vitamin 
C which appears in large quantities The information 
given in the chart should be of use m dieting cases of 
diabetes melhtus, gout, and nephritis, being available 
in a compact and handy form , whilst sent to the 
laboratory with the specimen it will enable a more 
correct interpretation to be placed on the results of 
the chemical examination. 

The Swim Bladder of some Indian Fishes.— In 
his thesis recently presented to the Faculty of Sciences 
m Paris, D R Bhattacharya has given an account 
of the structure and relations of the swim bladder of 
Indian fishes belonging to the families Sciamidae and 
Ophiocephalidae. In the former the swim bladder is 
oval ana extends the whole length of the abdomen 
issuing from it is a complex system of branches 
passing to the head and to the tail—those m the 
head region have an arborescent form, and some of 
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them enter into relation with the auditory capsule, 
being separated from the perilymph only by thin 
fibrous tissue Some of the blind branches also 
penetrate the operculum and the pectoral fin and 
their ends come to lie just under the skin In 
Scianotdes pama , two lateral lobes arise from the 
swim bladder and extend between the peritoneal 
epithelium and the body-wall and form a complete 
sac around the body cavity. A dorsal sac is formed 
in a similar manner and completely envelops the swim 
bladder dorsally, The two sacs meet laterally, and 
thus in a dissection one comes upon this large sac 
enveloping the swim bladder In the Ophiocephalidae 
the swim bladder is an elongate sac extending from 
the anterior part of the abdomen to the tail, and does 
not give off diverticula Details are given of the 
glands of the swim bladder m each family, 

Ei-ffct of Light on the Movement of Earth¬ 
worms— E Nomura has made (Science Reports 
7 ohoku Imp Untv, Japan, fourth senes, vol. I, 
pp 293-409, 1926) careful investigations on the effect 
of light on the movement of Allolobophora feetida to 
test the differential effect of light on fresh and on 
fatigued worms, to ascertain the average limit of the 
free or random movements, the influence of light— 
horizontal, and from above, and in flashes—on worms 
with the cerebral ganglia removed and on worms in 
the course of regeneration His general conclusions 
may be summarised as follows . The orientation of 
the worm is determined by the antagonistic functioning 
of the cerebral ganglia and of the ventral nerve cord. 
The brain causes negative orientation and forward 
crawling, while the nerve cord causes positive orienta¬ 
tion and crawling either backwards or forwards By 
the predominant influence of the brain the longer 
exposure to light of stronger intensity causes the 
stronger negative phototaxis. With light of a given 
intensity the strongest negative photo taxis is produced 
when the light rays fall at an angle of about 25 0 to 
the horizontal The most anterior part of the ventral 
nerve cord causes the strongest positive orientation, 
the more posterior parts cause a progressively less 
pronounced reaction—that is, the worms exhibit axial 
gradient m these reactions. 

Some non-Marine Mollusca of the Western 
Hemisphere —A fifth part of Dr. H. A Pilsbry*s 
notes and descriptions of South American land and 
fresh-water molluscs, that were begun in 1924, has 
appeared detailing various new species, including one 
of that remarkable land snail Megaspira ( Proc , Acad. 
Nat Set , Philad 77). The same author on later 
pages in the same publication, deals with other new 
non-marine mollusca The most remarkable of these 
is a very small Physa from Zion Canyon, Utah. No 
snail can be found in the swift-running stream at the 
bottom of the canyon, but where the water trickles 
out of the rock joints of the almost vertical walls of the 
canyon, the wet rock faces become coated with green 
algje, and it is on these isolated patches of algae the 
little Physa zionis lives This account is followed by 
descriptions of new non-marine shells from Quer6taro, 
Mexico 

Modifications in the Calyx of Primula, —Since 
recording in Nature of April 10, p, 5t8, the occurrence 
in phyllody of the calyx Primula vulgaris (Huds,), 
Mr. F. R. Browning writes that he has seen hybrids 
of P vulgaris with P verts , sometimes termed P. 
variability Coup , showing a completely petaloid calyx. 
The three flowers examined were ‘ pm-eyed,’ two of 
them having five petals and five petaloid sepals, which 
alternate with them normally. The third flower has 
six petals and five petaloid sepals; the sixth is 
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diminutive though decidedly petaloid. It also differs 
from the others in that it has not the well-marked 
ridge at the midrib, which characterises the other 
sepals. The size attained by this unusual calyx is in 
all cases the same as that attained by its enclosed 
corolla. 

Domesticated Plants in Spanish America —An 
interesting field of research is opened up in a paper 
on the plant content of adobe bricks by George w, 
Hendry and Margaret P. Kelly which has been 
published by the California Historical Society, 
Missionaries and travellers who visited California in 
the Spanish period are known to have introduced a 
number of cultivated plants into the country, but 
precise information, especially as to varieties, is 
lacking An examination of bricks from a number 
of buddings, ranging in date from 1771 to 1845, 
although representing a small sample only, has 
furnished a considerable amount of exact information 
on the point The adobe bncks were made of a 
variety of soils, rangmg from sandy loam to heavy 
loam, some natural, others the result of artificial 
mixing, and contained organic matter chopped into 
two-inch lengths, usually wheat or barley straw, but 
also weeds and grasses of various kinds Of the 
twenty-two weeds, eleven are introduced European 
species Six varieties of wheat were identified This 
establishes a new date for the introduction of Big 
Club wheat (T Compactum Humboldii) not previously 
known as a niission crop. One wheat, California Club 
wheat (7 Compactum Cnnaoeum) , is not grown m 
California to-day, but disappeared prior to the 
Mexican period (1822-45), and another, a beardless 
wheat ( 7 ^ Vulgare Albidum), is unknown. Propo 
wheat (T. Vulgare Graecum), supposed to have been 
introduced from a Chilean strain about 1875, was also 
found, and may have persisted from the original 
Spanish stock Only one variety of barley (H. Vulgare 
Pallidum typica) was found One wild oat kernel is 
of doubtful authenticity Of two cultivated oats, 
Avcna sattva , which belongs to a group not adapted 
to central California, may represent an unsuccessful 
experiment 

Chromosomes of Roses —-In a reprint from his 
Experiments tn Genetics , Dr. C. C. Hurst discusses the 
origin of species in Rosa. Starting with a hypothetical 
decaploid rose (which would have ten times seven 
chromosomes), he supposes that the various septets 
of chromosomes became differentiated under sub¬ 
polar conditions, so that each set was pre-adapted to 
a different climate. This all happened within a 
single (hypothetical) decaploid species of rose. The 
hexaploid, pentaploid and diploid existing species 
were afterwards formed by the throwing off of 
different septets of chromosomes successively until 
the present diploid species were arrived at, each 
adapted to different conditions. This highly hypo¬ 
thetical speculation is contrary to all that is known 
concerning polyploidy in other plants. It also 
implies a sort of evolution tn vacuo of the chromatin# 
which is contrary to every experimental evolutionary 
view of the relation between the organism and its 
environment. The evidence from other plant genera 
is that polyploid species are derived from diploid 
ancestors, and not the reverse. 

Mean Sea-level in the Oceans.— -The relation 
between wind or current and mean sea-level in the 
Indian and Atlantic Oceans and adjacent seas is die* 
cussed by P. H. Galte in a short paper in the Proceed¬ 
ings of the Koninklijke Akademte van Wetenschappea 
te Amsterdam, vol, 27, No. to. Mr. Galte concludes 
that the range in mean sea-level is mainly due tO\ 
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fluctuations of wind and current, either near at hand 
o t far distant He believes that while the north¬ 
east trades and the equatorial current are causes of 
fluctuations in mean sea-level oh the European 
coast, the main cause must be looked for in fluctua¬ 
tions of the north Atlantic high- and low- pressure 
systems The correlation factor between monthly 
departures of the velocity of the current and strength 
of the wind and departures from mean sea-level is 
given as varying between o 829 and o 957 The 
time relation between changes of velocity in the 
equatorial current and mean sea-level on Atlantic 
coasts vanes from one month m the Azores to three 
months in the English Channel and four months on 
the north coast of Norway. 

Atlantic Doldrums —The Meteorological Office, Air 
Ministry, in *'Geophysical Memoirs," No 28 (London 
H M, Stationery Office, 1926. Price is 6 d net), has 
issued a discussion of " The Doldrums of the Atlantic " 
by Mr C S Durst. The author rightly gives con¬ 
siderable credit to Captain Toynbee, the first Marine 
Superintendent of the Meteorological Office, for his 
study of tins district and the publication of the 
observations for the Nme Ten-Degree Squares com¬ 
prising the area of the Atlantic Doldrums A 
previous discussion was undertaken of Square 3. 
The copious letterpress accompanying these charts 
by Captain Toynbee is full of valuable information, 
especially on the direction of upper clouds with the 
different surface winds The author notes that the 
minimum of pressure in the Doldrum belt follows the 
position of greatest humidity rather than the position 
of maximum temperature, and he is of opinion that 
over the ocean it would seem that convection must 
be started dynamically rather than thermally. If 
obtainable, synchronous weather charts over the 
Doldrum area would add much to our present know¬ 
ledge of this interesting region. 

The Colour o* Red Formations.-t-Iii the Journal 
of Geology , No. 2, 1926, a valuable discussion of the 
origin of the colour of red beds is presented by G. E 
Dorsey It is shown that the non-red rocks often 
contain more iron and even more ferric oxide than 
* do the red beds The red colour is due not merely 
to oxidation—which is widespread—but to dehydra¬ 
tion. Favourable conditions for the production of 
the red hydroxide, turgite, and the red oxide, haematite, 
are found in warm moist climates, and not, as has 
previously been asserted, in deserts or semi-arid 
regions Ferric hydrate turns red spontaneously by 
dehydration, even under water, if given time enough. 
In the tropical belts heat favours dehydration, and 
the heavy cover of vegetation keeps the soil from 
being rapidly removed, so that time is available for 
the reaction to proceed. Most sediments are carried 
to the seas and there, exposed to the reducing action 
of the decay of marine organisms, they lose any red 
colour they originally possessed. But red detritus 
is able to retainlts colour if it comes to rest upon the 
continents where no widespread reduction is in 
progress. Thus for the most part the red formations 
of the geological column represent continental 
deposits; though it is recognised that occasional 
wedges may be found in marine series, like that now 
forming off the mouth of the Amazon, where fresh 
WSter and red detritus are sufficiently abundant to 
fprce the true marine conditions farther off-shore. 

Investigations on the Earth's Crust. —The 
Book, No. 24, for 1925 of the Carnegie Institution 
of Washington includes, inter alia , reports on the 
Wprit of (i) the Geophysical Laboratory directed by 

* . Arthur L* Day, (ii<) the Advisory Committee on 
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Seismology, and (iu.) of certain physicists associated 
with tlie Institution. The latter include S J Barnett, 
formerly attached to the Department of Terrestrial 
Magnetism, who is continuing his valuable researches 
on rotation by magnetisation, and vice versa, at the 
California Institute of Technology, Pasadena Much 
of the work done under R. A. Millikan in the Norman 
Bndge Laboratory at Pasadena is also subsidised by 
the Institution In the Geophysical Laboratory at 
Washington a large part of the work has consisted 
of experiments involving very high pressures , the 
attainment of a pressure of 15,000 atmospheres 
(225,000 lb. per sq in ) on a small sample of material 
has now become 11 a matter of simple routine '' : tins 
corresponds to the pressure at a depth of 30 miles 
below the surface of the earth Still higher pressures 
are readily obtained, but beyond the limit stated the 
work is liable to be interrupted by expensive and 
annoying explosions The compressibilities of the 
more important rocks and minerals have been in¬ 
vestigated under these high pressures the results 
are of special interest in determining the speed of 
earthquake waves through the earth Less directly, 
the work bears on the temperature within the earth, 
and has led to an estimate of 850° C at 30 miles 
depth, and 1700° at 100 miles, values which are much 
lower than has generally been supposed Laboratory 
studies and * field ’ observations (at Vesuvius and 
elsewhere) on volcanic problems have also been 
considerably advanced The Committee on Seismology 
plans to establish a central seismological laboratory 
at Pasadena, and has completed the development 
of new instrumental installations for the accurate 
measurement of the horizontal and vertical com¬ 
ponents of local as distinct from widespread earth 
movements (such as ordinary seismographs record). 
It is hoped to furnish a considerable number of 
seismological stations with such installations In 
co-operation with the Coast and Geodetic Survey, 
triangulations are in progress for the determination 
of relative surface displacements in a large region 
around California The measurements already made 
indicate that the stations on the west side of the 
fault between Monterey and the Santa Barbara 
Channel have all been moving northward, the maxi¬ 
mum movement recorded, whatever its source, being 
about 24 feet, at a station situated a few miles west 
ot the city of Santa Barbara 

A Microluminometrr Light Source —At the 
meeting of the Physical Society on May 14, Dr. 
Fournier d’Albe demonstrated an apparatus for pro¬ 
ducing very minute measurable fluxes of light and 
illumination. The original source of light was a 
small glow lamp of J c p. candle power, which illumin¬ 
ated a ground-glass disc with an aperture of $ in. 
This disc acted as a secondary source of V* c p in the 
direction of propagation. A number of lengths of 
tubing, 2 in. long, were telescoped together, each 
length ending in a ^ in diaphragm covered with 
ground glass. The amount of light emerging from 
each successive diaphragm was aUth part of the 
light emerging from its .predecessor The candle 
power thus obtained was i-6x io* 4 o.p at the first 
stop, 6 4 x 10- 7 c.p at the second stop, 25 6 x io’ 10 
c.p at the third stop, and io~ u at the fourth stop. 
The light emerging from the fourth stop is quite in¬ 
visible, even after prolonged accommodation, and 
represents, indeed, a star of about the seventh magni¬ 
tude. The microluminometer source is intended for 
a comparison of the efficiencies of photoelectric cells 
»pd selenium respectively in detecting faint light. It 
is claimed that the faintest source is measurable 
within 2 per cent. 
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The Indian Science Congress at Bombay. 


U NDER the presidency of Mr, A. Howard, Director 
of the Institute of Plant Industry, Indore, and 
Agricultural Adviser to States in Central India, the 
thirteenth annual meeting of the Indian Science 
Congress was held at Bombay on January 4-9, In 
addition to sectional meetings, joint discussions were 
held on recent scientific work directed to the improve¬ 
ment of cotton-gi owing (Sections of Agriculture, 
Mathematics and Physics, Zoology and Botany) and 
on the structure of the atom and quantum theory 
(Sections of Mathematics and Physics and Chemistry) 
Public lectures on droughts and famines, by Dr 
H H. Mann, on life at higher altitudes m Western 
Tibet, by Prof Shiv Kam Kashyap, and on modern 
applications of X-rays, by Prof II Parameshwaran, 
were arranged, as well as visits to places of scientific 
interest m the neighbourhood of Bombay. 

Brief accounts indicating the activities of some of 
the sections of the Congress are printed below 

In his presidential address, Mr. A. Howard, after 
dwelling on the predominance in modern scientific 
agriculture of the biological sciences, went on to 
stress the diversity of the sciences with which modern 
research in agriculture is concerned The study of 
the growth of the economic plant, according to 
Mr Howard, opens up the great problem of the 
agriculture of the near future, and that is the intensive 
cultivation of improved varieties , it is not sufficient 
to breed new varieties , the methods by which 
maximum production can be obtained must be 
studied. From his general argument, Mr. Howard 
developed the thesis that the need of the future is 
team work The real subjects of research in agri¬ 
culture have far outgrown the old tradition inspired 
by the work of Liebig . the attack through a single 
science is no longer possible It is rightly pointed 
out, however, that successful team work presupposes 
the presence of a competent leader and, it may be 
added, a spirit of subordination to which men with the 
real pioneering aptitudes do not readily submit. 

An unusual and suggestive feature of Mr, Howard's 
address was the special reference to the connexion 
between canal irrigation and public health He 
thinks that no satisfactory explanation has yet been 
given of the correlation between canal irrigation and 
the prevalence of malaria He pointed out that the 
connexion cannot be wholly due to the formation by 
canals of breeding grounds for mosquitoes, and sug¬ 
gested that a contributory cause may be nutritional 
— the deficiency v\ the food crops grown with canal 
water of essential mineral and other ingredients He 
urged the need for immediate investigation and 
deplored the cessation, for financial reasons, of the 
work ot McCarrison {Jour. Roy . Soc of Arts, 83, 1925, 
p 152) in this direction This investigator showed 
that certain nutritional diseases were prevalent in 
Madras as the result of differences in the manurial 
treatment of the millet crop. 

J11 relation to the diseases of plants, also, Mr. 
Howard broke fresh ground with a suggestion that 
cultural conditions rather than specific infection play 
the most important part m the causation of outbreaks 
In some of his work at Quetta m connexion with fruit 
growing, he was able to show that attacks of aphis 
could be induced experimentally by altering the time 
of irrigation He found, again, that Eincom (TV. 
monococeum), which is generally believed to be immune 
to Puccini a gramtms, becomes highly susceptible 
when grown m the hot climate of Pusa in Bengal. 
Mr. Howard’s reputation m applied botany is so well 
established that his views, particularly on possible 
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administrative developments, merit serious considera- 
tion. 

The programme of the Section of Anthropology 
indicates an active and serious interest in the varied 
problems of Indian ethnology and culture. If, how¬ 
ever, those who took part in the proceedings had 
flung their nets wide, it is to be regretted that the 
burden of ethnological investigation still appears to 
rest on the shoulders of a few, and that the number 
of individual workers taking part was small. Further, 
while religious and sociological investigations were 
well represented, the study of material culture received 
little attention. 

Among so many communications presenting features 
of interest it may appear invidious to select any for 
mention , but attention may be directed to Mr. L, A. 
Cammiade's account of the Kurnool bone caves in 
relation to the problem of prehistoric man m India ; 
Sarat Chandra Roy’s description of the A«urs, a tribe 
of iron-smelters of Ranchi; Sarat Chandra Mitra's 
record of two recent cases of exorcism, one from 
Southern Bengal, for driving out the spirit of disease 
sent by Kali, a second from eastern Bengal, where 
treatment of a person possessed of a ghost by repeated 
immersion in water resulted fatally The same author 
recorded two cases of propitiation by self-mutilation . 
a man cut off the tip of his tongue as an offering to 
Tapeswan at Cawnpur, while another individual in 
Kathiawara cut off his own head as an offering to Siva. 
An interesting rite to prevent hydrophobia, also 
recorded by Sarat Chandra Mitra, involves the turning 
by incantations, but otherwise unaided, of a saucer 
on which the patient stands D N Majumdar 
presented further communications dealing with the 
customs of the Hos of Kolhan m continuation of those 
already published in several Indian periodicals 

In the Section of Zoology, under the presidency of 
Prof H. R. Mehra of Benares, twenty-nine of the 
thirty-one papers presented are by Indian workers. 
They afford evidence of considerable scientific activity 
in the observation more especially of protozoa, 
parasitic worms, and Arthropoda. 

Under the presidency of the Rev. W. E Blatter, no 
less than 52 papers were communicated to the Section 
of Botany. These range over a wide field, many of 
them recording results of very general interest. The 
president is himself responsible for several ecological 
papers, mainly on the Indus delta; C, McCann also 
presented several papers on the grasses of the Bombay 
presidency; whilst several Indian workers supplied 
records of studies of special vegetation formations. 
The life-history of various Indian plants also received 
attention , a number of interesting communications in 
plant physiology are reported, and papers on parasitic 
fungi, on marine and fresh-water algae, on cytology, 
teratology, heterophylly* and other biological features 
of interest in Indian plants, are included. In fact, the 
proceedings of the section suggest that the prosecution 
of research upon the interesting vegetation of India is 
actively pursued, and that Indian investigators are 
themselves taking a prominent share in the work. 

The proceedings of the Section of Geology were 
noteworthy for the many papers devoted to Burma 
and its problems. A. S. Suobaiyer dealt with the 
production and reserves of petroleum and its fttmt*- 
graphical distribution. He concludes that there may 
still be vast unexplored resources in the little-known 
Eocene oil-fields. In a third paper he discussed the 
genetic relationship between coal and oil, and suggest# 
mapping the fixed carbon ratios in conjunction With 
structures as likely to lead to successful results, 
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particularly along the Pakokku foot-hills, H. L/ 
Chhibber contributed a valuable account of the 
extinct volcano Mt. Popa, one of the most con¬ 
spicuous landmarks of Upper Burma. He also 
described the ferruginous concretions of the Irra- 
waddlan Series, and the ancient slag-heaps and deserted 
furnaces found in the neighbourhood of Mt. Popa. 
Another paper by the same author described ferru¬ 
ginous bands of a rhythmic character occurring in the 
silicified tuffs of Kyankpadaung. H. L. Chhibber and 
L- D. Stamp collaborated in a paper dealing with the 
origin and constitution of the fossil wood which is 
such a conspicuous feature of the late Tertiary beds of 
Burma, The petrography of Green Island, near the 
mouth of the Salween, is described by L. D. Stamp, 
who directs attention to the extensive assimilation, 
lit-par-ht injection, and development of banded 
gneisses that have taken place. K. K. Mathur 
et aliter discussed the mechanism of intrusion and the 
differentiation of the laccolith of Mt, Gimer, the rocks 
of which were described many years ago by Dr. J. W. 
Evans The Ranikot beds at Thai were shown by 
L. M. Davies to present a more complete series of the 
earliest Eocene horizons than has been discovered 
elsewhere. B Sahni is engaged on a revision of the 
fossil plants in the collection of the Geological Survey, 


and presented a summary of his work on the conifers, 
ranging from the Lower Gondwana to the Cretaceous. 
Other papers dealt with cordierite, stauxolite and 
mica, ana various local faunas and strata; and 
J. Ribeiro describes the natural caves recently dis¬ 
covered m Bombay. The large number of contri¬ 
butors and the wide variety of subjects discussed 
testify to the healthy activity of geological research in 
India and Burma 

Nearly a hundred papers were presented to the 
Section of Mathematics and Physics. Seven of these 
deal with pure mathematics, five with hydrodynamical 
problems, and two with relativity and non-Euclidean 
space. The physical papers cover a wide range. 
Surface tension, efflux of gases, motion of projectiles, 
vibrating strings, flame temperatures, entropy, radia¬ 
tion, scattering of light, spectra, X-ray investigation 
of crystals, magnetism, electrolysis, photo-electricity 
and wireless signalling, were all discussed, while the 
weather, rainfall and floods of Bengal were not for¬ 
gotten. Prof M N Saha, as president of the section, 
read a valuable paper on the application of subatomic 
thermodynamics to astro-physics, portions of which 
were printed in Nature of May 8 The programme 
showed that India is keeping well abreast ox recent de¬ 
velopments in the mathematical and physical sciences 


Co-operation in 

NDER the title " L’Oceanographie dans la Vic | 
International," Prof. Odon de Buen writes an 
interesting account of the various organisations which 
are materially assisting the co-operation of adjacent 
countries in oceanographical investigations (Scientia, 
February 1, 1926) The international movement is 
particularly active both in physical and biological 
oceanography, where the problems encountered by 
each country extend far beyond its own coasts, and 
the natural difficulties and expense of collecting data 
at frequent intervals over a wide ar6a of the ocean 
necessitate such collaboration 

This necessity is increasing. Our present knowledge 
of the average conditions of the sea s is built up from 
numerous painstaking observations made by a limited 
number of expeditions carried out from time to time 
The fluctuations m the fisheries, of national import¬ 
ance to the countries concerned, centre interest more 
and more upon the fluctuations rather than upon the 
average condition in the physical and chemical con¬ 
ditions of the seas 

The Conseil Permanent International pour T Explora¬ 
tion de la Mer now includes those countries bordering 
on the continental shelf from Norway to Portugal ana 


Oceanography. 

Spain Its influence m furthering our knowledge of 
the oceans m general has been potent since its founda¬ 
tion in 1899. Similar organisations deal with the 
publication of data and the co-ordination of investiga¬ 
tions, both in the Mediterranean and also in the fertile 
area famed for its cod fishery north-east of North 
America 

These three co-ordmatmg organisations are xepre- 
sented in the Oceanographical Section of the Union 
International Geodesique et Geophysique by their 
respective presidents It is of interest to hear that 
this section has commenced the difficult enterprise of 
publishing an annual Bibliographical Bulletin 

As any feral industry grows, whether it be hunting 
animals or fish, an accurate knowledge of the factors 
which control fluctuations in the population of the 
hunted animal becomes increasingly useful to the hunt¬ 
ing nations It is to gather this knowledge that the 
network of organisations has sprung up, fathered origin¬ 
ally by the Scandinavian countries, to whom their 
fishing industry is an asset of relatively great import¬ 
ance An interest in the sea is inherent in all seafaring 
nations, and concerted action has already been of great 
help to the progress of scientific oceanography. 


The Swiss National Park. 


plROF. CARL SCHROETER of Ziirich delivered 
A the fourth Hooker lecture at the Liunean 


Society on April 15 on the Swiss National Park. 
The movement for Nature protection is very strong 
in Switzerland, and civil law permits even expropria¬ 
tion in the interest of natural and historical monu¬ 
ments. The formation of the League for the Protec¬ 
tion of Nature (Naturschutzbund) has made the 
matter a national one; it has about 30,000 members, 
who pay ah annual subscription of 2 francs, or 50 
francs for life membership. The League has been 
instrumental in many ways, but the most effective 
measure is the creation of the Swiss National Park, 
Which occupies about 54 square miles in the Lower 
$3ghdme. Here shooting, fishing, manuring, grazing, 
mowing and wood - cutting are entirely prohibited. 
No Bower or twig may be gathered, no animal killed, 
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no stone removed, and even fallen trees must remain 
undisturbed There are no hotels, only simple Alpine 
shelter huts, and camping and the lighting of fires is 
not allowed. The aim is to exclude the effect of 
human interference so far as possible: scenery, plants 
and animals are absolutely protected. 

The Park is controlled by five trustees nominated by 
the Government, which pays the rent (up to 30,000 
francs per annum). The League pays the incidental' 
expenses (e.g. there are four resident keepers) and for 
scientific research which is organised by the Swiss 
Society for the Advancement of Science. 

The size of the Park and its physiography allow of 
Nature equilibrium. The mean elevation is high; the 
$now-line consequently reaches so much as 3000 metres; 
iJhe tree-limit 2300 metres. It is well wooded with 
extensive forests of the erect mountain pine (Pinus 
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montana var. ar&oroz) and Pinus Cembra ; mixed 
woods of spruce and larch, an endemic variety of 
Scotch pine (Pinus sylvssiris var. engadinensis), and 
extensive areas of creeping mountain pine (P. montana 
var, pfostrata). The herbaceous flora is rich and 
varied, the different geological strata allowing of 
both calacole and calcifuge plants; the division 
between the floras of the western and the eastern 
Alps passes through the Park, many of the Swiss 
eastern species occurring only here. Animal life is 
abundant—chamois, marmots, deer, roes, foxes, 
mountain- and heath-cocks, golden eagle, etc. 

After ten years of reservation the favourable effect 
is clearly visible : the flora of the now abandoned 
pastures has developed abundantly. The number of 
animals has much increased From 1918 to 1925 
deer had increased from 12 to 90 ; roe from 60 to 
190 ; chamois from 1000 to 1250 , mountain cock 
from 10 to 60, heath-cock from 40 to 190 ; ptarmigan 
from 120 to 310, and golden eagle from 15 to 40. 
The preservation of certain beasts of prey is requisite 
as a hygienic measure, as they kill sick animals first. 

The last bear was killed in the Park in 1904. The 
ibex disappeared from Switzerland m 1809, but an 
effort is being made to reintroduce it from colonies 
at St. Gallen and Interlaken, which have arisen from 
young animals smuggled from the valley of Aosti. 

All the influences of man due to shooting, fishing, 
wood-cutting, haymaking and so on will take time to 
efface, and the successional changes are being studied 
by a special commission of fourteen members elected 
in 1915 and divided into four sections, geologico- 
geographical, climatological, botanical, and zoological. 
So tar forty investigators have worked in the Park. 
Several monographic studies have been published, 
and an attempt is being made to get a complete 
notion of the inorganic and organic nature of our 
National Park.” 

The lecture was illustrated by a magnificent series 
of coloured lantern slides. 


University and Educational Intelligence. 

Bristol —The Society of Merchant Venturers 
offers for competition fifteen scholarships tenable in 
the Faculty of Engineering of the University of 
Bnstol, provided and maintained in the Merchant 
Venturers’ Technical College. Candidates must be 
not less than 17 years of age and must have matri¬ 
culated The scholarships provide free tuition: 
one of the scholarships is open to pupils m any 
secondary school receiving grants from the Board of 
Education ; three are restricted to pupils of secondary 
schools m the counties of Gloucestershire, Somerset, 
and Wiltshire (one to each county) ; ten are restricted 
to the sons of officers m His Majesty's Service who 
were killed in the War, and whose mothers or 
guardians are in needy circumstances; one is 
restricted to a son of a citizen of Bethune who has 
passed either the B. 6s L. or the B. 6s Sc. examination. 
A War Memorial scholarship is also offered, with a 
preference to a candidate who needs pecuniary help, 
who is the son of a former student who lost his life 
while serving with H.M Forces during the War. 

Cambridge. —The late Sir John B. Harrison 
bequeathed to the Sedgwick Museum his collection 
of more than 2000 rock slices; these were made from 
the rocks of British Guiana and the West Indies. 

Dr, F. J. Gaskell, of Gonville and Caius College, has 
been appointed demonstrator in medicine* and Mr. 
E. G. Holmes, of Christ's College, has been appointed 
as assistant to the Downing professor of medicine, 
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has been advertised as vacant; the stipend will 
35°^ with a “ fellowship allowance " of 150/. if the 
holder is not a fellow of a college. From this it 
would seem that the principle of granting an extra 
emolument to persons on the staff of the University 
who are not fellows of colleges has been conceded. 
Similar provisions are made in the conditions of 
appointment to lectureships in moral science and 
Persian which are also announced. 

The General Board of Studies has presented a 
report on the readership in ethnology* The present 
office was created for the duration of Dr. Haddon’s 
tenure, and he has announced his intention of retiring 
at the end of the present academic year. The Board 
considers that the subject is now well established in 
Cambridge and its educational importance generally 
admitted ; it is therefore suggested that the reader- 
ship should become a permanent university post. 


Oxford. —On May 12, Mr G. R. de Beer, fellow 
of Merton College, the lately appointed John Wilfred 
Jenkinson lecturer in embryology, delivered an 
inaugural lecture on the organisation of the embryo 
He made special mention of the embryological work 
of the late J. W. Jenkinson, in whose memory the 
lectureship has been founded ; and directed particular 
attention to the orientation of the embryo, as mani¬ 
fested in the results of transplantation and in the 
phenomena of the 4 grey crescent ’ 


Dr. I J .Kligler, formerly of the Rockefeller 
Institute and for the past three years Director of the 
Malaria Research Unit attached to the Department 
of Health of the Government of Palestine, has been 
appointed head of the new Department of Hygiene 
established at the Hebrew University of Jerusalem 

The University Grants Committee’s Returns for 
1924-25 give 41,794 as the total number of full-time 
students of both sexes in the universities and uni¬ 
versity colleges of Great Britain in receipt of Treasury 
Grants. This is less by 1098 than in the preceding 
year, but the decrease is more than accounted for by 
the decrease (1458) in the number of students assisted 
under the Government scheme for the higher educa¬ 
tion of ex-service men. The tables in which the 
full-time students are classified according to faculties 
show decreases under medicine (970 men and 367 
women) and technology (496 men) and increases under 
arts, including theology, fine arts, law, music, com¬ 
merce, economics, and education (557 men and 353 
women), A large proportion of the decrease in the 
medical group is accounted for by the dental students. 
In the Scottish Medical Schools there were 537 fewer 
men and 178 fewer women last year than in the year 
before. Under engineering, metallurgy, and applied 
chemistry there were decreases; from 3413 to 3036/ 
from 187 to 140 and from 338 to 280 respectively, 
whilst the number of mining students increased from 
263 to 275.. The table exhibiting the home and 
university residence of full-time students shows that 
49 per cent, came from homes within a 30-miles radius, 
42 per cent, from other parts of the British Isles* 6 
per cent, from other parts of the British Empire, add 
3 per cent, from foreign countries. Of the men, 19 
per cent., and of the women* 33 per cent, were accom¬ 
modated in colleges or hostels. Next to Oxford end 
Cambridge and the Durham Colleges* University 
College (now the University of) Reading ranks highest 
in regard to the number of full-time students ;tbu* 
accommodated. The number of students in lodging* 
was 14,070, or 34 per cent, of the total number. ;V. ” 
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Contemporary Birthdays. 


Societies and Academies. 


Mu 15, 1847. Sir E. Ray Lankester, K.C.B., 
F.R.S. 

May 18, 1867. Prof. Edward Fawcett, F.R.S. 

May *9, 1876. Prof. William King Gregory, 
Corr. Mem. Zool. Soc. Lond 

May 22, i860. Major B. F. S. Baden-Powell, 
F.R.A.S, 

May 2 $, 1864. Sir Arthur Smith Woodward, F.R.S. 


Sir E. Ray Lankester, emeritus professor of 
zoology in University College, London, and a foreign 
member of the Paris Academy of Sciences, is a 
Londoner. He was educated at St. Paul's School, 
Downing College, Cambridge, and Christ Church, 
Oxford. From 1891 until 1898 Lankester was pro¬ 
fessor of comparative anatomy in the University of 
Oxford ; afterwards he was for some years Fullerian 
professor of physiology in the Royal Institution In 
1898 he was appointed director of the Natural History 
Departments of the British Museum, retaining office 
until 1906. Just over forty years ago he received 
one of the Royal medal 9 of the Royal Society, at the 
hands of Prof. Huxley, its president, for labours even 
then extending over two decades, m the held of 
animal morphology and palaeontology. We believe 
that no other man of science lives to-day who can 
lay claim to any kindred personal act on Huxley's 
part “ Prof. Lankester," said the president, " has 
been active in many directions, and has everywhere 
left his mark, not only as an energetic teacher and 
accurate worker and a philosophical thinker; but as 
one who, m times when the example is more than 
ever valuable, has always been careful to remember 
that speculation should be the servant and not the 
master of the biologist." 


Prof Fawcett, who holds the chair of anatomy 
and is Dean of the Faculty of Medicine in the Univer¬ 
sity of Bristol, was educated at Blencow Grammar 
School and the University of Edinburgh. 

Prof. William K Gregory, palaeontologist and 
morphologist, was bom at New York City, and 
educated at Columbia University. Research assistant 
to Prof. H F. Osborn (the newly-elected foreign 
member of the Royal Society) from 1879 until 1913, 
he afterwards became assistant curator of the Depart¬ 
ment of Vertebrate Palaeontology in the American 
Museum of Natural History, where he is now curator 
of the Department of Comparative Anatomy. On 
his special subjects Prof. Gregory has long been an 
illuminating lecturer in Columbia University. He is 
the author of " The Orders of Mammals " (1910), 
u On the Structure and Relations of Notharctus, an 
American Eocene Primate " (1919), " The Origin and 
Evolution of the Human Dentition " (1922). 


Major B. F. S. Baden-Powell was educated at 
the Charterhouse. Early interested in aeronautics, 
he devised man-lifting kites. He is a past honorary 
secretary and past president of the Aeronautical Society, 
an Institution which owes much to his energies in 
days gone by. 


Sir A, Smith Woodward, the well-known geologist, 
was bom at Macclesfield; and educated at Manchester 
Gra mm ar School and Owens College. Entering the 
Natural History Department of the British Museum 
in 1882, he attained finally the Keepership of the 
-*-Td section. Sir Arthur is a past president of 
>ai Society, and of the Linnean Society, 
was a Royal medallist of the Royal 
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I London. 

Geological Society, April 21.—L. R. Cox : Anihta- 
copupa britanmca sp. nov., a land gastropod from the 
Keele beds of Northern Worcestershire. The occur¬ 
rence 19 recorded, for the first time, of a pulmonate 
gastropod in British Carboniferous rocks The speci¬ 
mens were collected by Mr W. Wickham King in 
1924 from a grey calcareous claystone, interstratified 
with the vermilion marls of the lower part of the 
Keele beds, on the northern slope of Clent Hill. One 
species is a land shell, referable to the family Pupilhdse; 
it is very close to Anthracopupa verrmlion'tnsis 
(Bradley), from the Coal Measures of Illinois, but is 
slightly stouter, and differs in detail —H. P. Lewis . 
On a" rock-building bryozoan with phosphatised 
skeleton from the basal Arenig rocks of Ffestiniog 
(North Wales). The black, usually ovoid masses in 
the basal Arenig rocks (Garth Gnt) on both sides of 
the Harlech Dome, have been designated ' lumps,' 

' pebbles,' and * nodules ' On the evidence of etched 
surfaces and microscope-sections, the structure of 
these masses is found to be originally organic, but 
modified later by inorganic processes A new genus 
of the Ceramopondae of Uinch is described It is 
represented by one species—the earliest bryozoan 
known m British rocks It was responsible for the 
building-up of the nodular masses, which contain a 
large amount of calcium phosphate —C A Matley : 
The geology of the Cayman Islands (British West 
Indies), and their relation to the Bartlett Trough 
With an appendix on the species of Lepidocyclina and 
Carpentena from Cayman Brae and their geological 
significance, by T W Vaughan. The Cayman 
Islands are an isolated group of three islands, with an 
area of 100 square miles, all very similar m their 
geological structure and history, although each is a 
separate faulted block The islands are built entirely 
of calcareous rocks free from terrigenous materials 
other than fine dust There are two formations 

f iresent, an older Bluff Limestone, and a newer, 
ronshore Formation, lying unconformably upon the 
former, which makes a coastal terrace with a maximum 
height of 12 to 15 feet above the sea. The Bluff 
Limestone, a white, massive, semicrystallme limestone, 
containing casts of mollusca, badly preserved corals, 
nullipores, and foraminifera, resembles lithologically 
many parts of the White Limestone of Jamaica 
Cayman Brae is Middle Oligocene, while Little Cay¬ 
man and Grand Cayman seem to be of Miocene age, 
not newer than Lower Miocene. On the coastal shelf 
formed round each island by manne erosion the cal¬ 
careous Ironshore Formation, with its mollusca and 
corals of living species, was deposited Its emergence, 
in Pleistocene or recent times, as a low platform 
backed by the ancient cliffs, is probably the result of 
a fall of sea-level. The almost completely submerged 
Cayman Ridge on which the islands stand, and the 
Bartlett Trough which flanks it on the south, are 
examined in the light of the Wegener hypothesis. 
The Ridge may once have lain near the Jamaica- 
Honduras Ridge, with Jamaica itself confronting the 
Sierra Maestra of Cuba; further, the separation has 
taken place by the development of a great crustal 
fissure (initiated probably in Pliocene, or at the earliest 
in Middle Miocene, times) which has become the 
Bartlett Trough. 

Paris, >. 

Academy of Sciences, April 12.—Paul Appell : The 
arithmetical nature of Euler's constant.—Andrd 
Blondel : Contribution to the theory of the musical 
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singing arc —L6on Guillet: The addition of nitrogen 
to ordinary and special steels. Superficial hardening 
of certain steels is produced by heating to about 
500° C. in a current of ammonia. A study of this 
reaction, with special reference to the nature of the 
steel, shows that ordinary steels become fragile. 
Nickel steels give no increase in superficial hardness, 
but slight increases are shown by chrome steels, 
manganese steels, silicon steels, Remarkable in¬ 
creases are given by aluminium steels.—Winogradsky 
The fixing power of soils (for nitrogen).—Paul 
Vuillemin ; The family of the Sarcosporidia — 
Bertrand Gambier : The deformation of tetrahedral 
surfaces, with conservation of a conjugated network 
and rigidity of an asymptotic —Midcislas Biernacki ‘ 
A theorem of M Denjoy —Julius Wolff : A generalisa¬ 
tion of a theorem of Schwarz —Ernest Esclangon * 
The mechanical and optical asymmetry of space in 
respect to the absolute movement of the earth — 
R Baticle . A solution of the problem of a wall 
sustaining ajpowdered mass—Turpain and Bony de 
Lavergne . Experiments on the Magnus effect — 
A Dauvillier . The nature of soft X-rays. A dis¬ 
cussion of the causes of the differences between the 
experimental results of the author and Holweck.— 
Francis Perrin * The fluorescence of long duration of 
salts of uranium, solid and in solution Experiments 
confirming the view that the luminescence of uranium 
salts is a fluorescence of long duration, analogous with 
the short fluorescence of certain colouring matters, 
such as fluoreseme —Ch. Courtot and C. Pomomis . 
Researches on diphenylene sulphide A development 
of the most probable formula for the diaminodipnenyl- 
ene sulphide described in a previous communication. 
—A. Demay : The cnstallophyllian stratigraphy of 
the Pilatus massif near Saint-Etienne.—Paul Corbin 
and Nicolas Oulianoff : The elements of the two 
tectonics, hercyman and alpine, observable in the 
protogine of Mont Blanc.—Michel-Durand . The sol¬ 
vents for tannins. The tannins soluble in alcohol or 
in acetone are also soluble in water, and the use of 
these liquids in succession for extraction, even includ¬ 
ing ether, gives no higher yield than hot water —Th. 
Krascheninnikoff: The gaseous exchanges of the 
brown algae of the Arctic region exposed at low tide 
In the Arctic region (island of Kildine) in algae 
exposed to the air at low tide, there is very energetic 
assimilation, which, under good lighting conditions, 
ia much more intense than the respiration, resulting 
in the formation of large quantities of organic material. 
—Emile F, Terroine and R. Bonnet. The causes of 
the specific dynamic action of the proteids.—E. 
Fleurent: The composition of the seed of fenugreek 
and its admixture with wheat intended for milling 
The presence of fenugreek seeds in wheat, owing to 
the objectionable smell of its essential oil and bitter 
taste of its resin, renders flour made from such wheat 
unsuitable for bread - making. Even such a small 
proportion as Jth per cent, of fenugreek seeds can be 
tasted in the bread —Constantino Gorini: The action 
of streptococci on milk. 
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SATURDAY, Hat >5. 

Royal Institution or Oriat Britain, at A—Dr. G. C. Simpson i 
Atmospheric Electricity (1). 

MONDAY, May 17 . 

Royal Geographical Society (at Lowther Lodge), at 5.—Dr. F. Dlxey: 
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Aristotelian Society (at University of London Club), at EL—Sym¬ 
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(Croonlan Lecture) 
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5 —Prof. J. Mellinby . The Mechanism of Pancreatic Secretion 
Royal Institution or Great Britain, at 6 16.—N EL Evans ; Corrosion, 
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Chemical Society, at 8, 

ROntoev Society (and Royal Society of Medicine ~ Klee tro* Therm- 
pent!os Section) (at Royal Soofoty of Medloine), at 8.16.—-Dr. A. 
Dauvillier. The Measurement of X ray Doeage (Mackenxte Davidson 
Memorial Lecture). 
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Royal Society of Medicine (Electro-Therapeutics Section) (Annual 
General Meeting), at fi 80 —Dr. H. Baton Stewart: Diathermy in 
Pneumonia. 

Photomicroorapbic Society (at 4 Fetter Lane), at 7.—Annual Ex* 
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Royal Institution of Great Beit a nr, at 9.—J. B. Pears, Jr.; Recent 
Development* in the Art of Fine Measurements, 

PUBLIC LBCTUHKB. 

MONDAW Hay 17. 

Kino's College, at 6 80.—Dr C. D. Broad : The Present Position of the 
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Hours, Wages, and Welfare in Industry. 

O F all the problems which have been left to Great 
Britain as a legacy of the War, thkt of un¬ 
employment has proved to be the most tragic, /nost 
persistent, and most intractable. Ever since the short¬ 
lived boom of 1919 the nation has had to contemplate 
week by week the spectre of anything from j to 2 
million workers unemployed. Although the anxiety 
arising from this fact has been alleviated in some 
degree by the knowledge of the relief arising from the 
operation of the Unemployment Insurance Act, it is 
to our credit as a nation that we have never ceased 
to concentrate attention on remedies for this evil as 
well as on palliatives of its worst defects. Private 
investigators have inquired carefully and scrupulously 
into the effects of unemployment, and official analyses 
of the unemployed have been made in order to .get 
so far as possible to the tenacious, deep-seated roots 
of the trouble 

It was not, therefore, surprising that when the 
first Labour Government came into power it should 
follow the excellent British tradition of appointing a 
committee to inquire into the conditions and prospects 
of British industry and commerce, with special reference 
to the export trade. Accordingly, the Committee on 
Industry and Trade was set up by Mr. MacDonald on 
July 28, 1924, with a distinguished and impartial 
personnel ranging from members responsible for the 
conduct of large industrial undertakings, with economic 
experts and the chief economic adviser to the Govern¬ 
ment, to representatives of the wage-earners. As is 
the British custom also, the political colour of the 
C ommission was blended in a judicious pattern. In a 
memorandum accompanying the terms of reference, 
the Commit tee was asked to direct its attention first 
to the position of British Overseas Trade and the 
prospect of British participation in the markets of the 
world. In pursuance of this request, the Committee 
issued in July 1925 a first volume entitled “ Survey 
of Overseas Markets/’ in which it surveyed Overseas 
trade and brought together in a convenient and access¬ 
ible form a mass of valuable data upon that subject. 

Another of the three questions put up to the Com¬ 
mittee in the memorandum referred to was that of the 
relations between those engaged in production. In 
the words of the memorandum, “ This will involve 
inquiry into methods of industrial remuneration, the 
main causes of unrest and disputes, and the methods 
of avoidance or settlement of disputes, as, for example, 
co-partnership, co-operation, wages boards and volun¬ 
tary arbitration, State regulation bf wages, and com¬ 
pulsory arbitration and compulsory enforcement and 
extension of agreements,” 
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Faithful to this term of reference, the Committee 
has now produced a second volume, 1 which covers the 
ground indicated by our quotation. The main part 
of the book consists of six chapters on population, 
wages, conditions of labour, unemployment, machinery 
for industrial negotiation, and statistical data re¬ 
spectively. As the terms of reference required the 
Committee to have special regard to the export trade, 
the investigations were limited to those industries which 
account for the major part of exports of British manu¬ 
factures, namely, coal mining, iron and steel, engineering 
and shipbuilding, electrical manufacturing, cotton, 
woollens and worsted, chemicals, and clothing. The 
information in the six chapters referred to has, of 
course, been mainly supplied by the Government 
Departments concerned. Upon the Registrar-General 
fell the labour of providing statistics as to population ; 
the rest of the burden was mainly earned by the 
Ministry of Labour, the Mines Department, the Board 
of Trade, and the Home Office. In what is termed an 
introduction, of 53 pages in length—practically a 
review of the mass of the information gathered—the 
Committee surveys the field of labour and brings out 
the principal facts and tendencies. The keynote of 
this survey is to be found in the statement that “ the 
primary objects of this volume are descriptive through¬ 
out and no systematic attempt has been made therein 
to trace and co-ordinate the underlying causes of the 
phenomena described, still less to formulate conclusions 
as to remedial measures.” 

The publication of the volume rests upon the Com¬ 
mittee's belief “ that the impartial ascertainment and 
publication of authoritative data on certain essential 
aspects of industrial relations in Great Britain will not 
only be of value to a large number of persons who desire 
a trustworthy book of reference, but will also conduce 
towards the better understanding of present-day 
economic problems, both by limiting the field of 
controversy and by facilitating and clarifying dis¬ 
cussion.” To the constant student of economics, 
therefore, this volume brings little added knowledge, 
It is a praiseworthy book of reference, but little more. 
Nevertheless, on that account alone its value is not to 
be denied. We may therefore with advantage pick 
out some of the principal facts established in order the 
better to equip ourselves in our consideration of the 
industrial problems which Great Britain has yet to 
solve. 

Although it is customary to speak of four agents of 
production, namely, land, capital, labour, and organising 

1 u Committee on Industry and Trade Survey Industrial Relations 
Based on Material mainly derived from Oflitial Sources, with regard to 
Industrial Remuneration, Conditions and Relationships in Great Britain 
and certain other Countries so far as available; together with Statistical 
Table*.* 1 With an Introduction by the Committee. Pp v-f^. (London: 
H.M. Stationery Ofttce, 1996.) 54. net 
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ability, in the ultimate analysis, all is seen to depend 
upon the productivity of human effort, Land is 
limited in quantity, and has its own degrees of fertility. 
Capital is itself the fruit of productivity, stored up ih 
quasi-permanent form. The free gifts of Nature, the 
sunshine and the rain, are beyond human choice or 
control. Labour therefore, excluding for the present 
its small but important sub-class of organising ability, 
is of supreme importance to the Committee on Industry 
and Trade. The growth and distribution of the 
population thus naturally receives first attention in 
this report. 

During the decade from 1911 to 1921, containing 
the War years, the increase of population in Great 
Britain was less than 2 millions, or scarcely more 
than half of that of the preceding decade from 1901 to 
1911. This figure, of course, includes children, wives, 
and others who followed no industrial occupation, and 
omitting this, the War decade showed an increase in 
the number of occupied persons, whether employers 
or employees, of just over a million. But the War, 
with its heavy loss of adult male lives, left its mark 
in the altered distribution by ages of the occupied 
population. Practically the whole of the million 
increase referred to took place in the older-age groups, 
those above 45 years. This decline m the proportion 
of workers of the most efficient ages cannot be over¬ 
looked in weighing the degree of productivity available 
to industry, and the Committee, in noting this fact, 
points out also that future years are likely to show 
this factor of disadvantage m an increasing degree. 
Britain has thus two million more mouths to feed, 
with one million more workers, but the productive 
efficiency of the working population as a whole must 
be taken to have been diminished, though but slightly, 
by the heavier proportion of workers in the older-age 
groups. Here is one definite result of the War, which 
is not likely to be remedied by natural events for many 
years. To offset it, one must look largely to improve¬ 
ments m industrial organisation. 

Another striking problem which has remained to us 
from the War is the mal-distribution of the workers 
among the industries. Statistics on a comparable 
basis for 191 z and 2921 are available for England and * 
Wales only. Speaking in terms of percentages of the 
number of occupied persons, we notice that for agri¬ 
culture, the figure has fallen between 1911 and *921 
from 7*55 to 6-54 per cent., for the manufacture of 
clothing (including boots and shoes) from 6*45 to 4*74 
per cent., and for building, decorating, and contracting 
from 5*29 to 4'4i per cent.; To those who have 
followed the history in recent years of agricultural 
economics, the fall in this industry will come aada#, 
surprise. But the Committee on Trade and Industry 
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is not concerned with this, and the absence of any 
copunent is not surprising. We had, however, expected 
some comments on the two other decreases we have 
mentioned. Perhaps it is assumed, and rightly, that 
the public is already sufficiently aware of the difficulties 
in providing the additional labour in the building in¬ 
dustry. But what is the reason for the fall in the number 
of persons occupied in manufacturing clothing ? We 
have two million more to clothe, yet the percentage of 
workers engaged has decreased by more than 25 per cent. 

It is not, however, so much the decreases as the 
increases in various industries which invite attention. 
Coal mining in 1921 occupied 6*59 per cent, of the 
occupied population, compared with 5*96 per cent, in 
1911. Here, again, the Committee rightly assumes that 
little comment is needed. In the chemical and paint 
industry the percentage has risen from o*8i to 1*15, 
a striking increase. In metals, machines, implements 
and conveyances, the increase is from 9*31 to 12*37 
per cent. The Committee is content to record these 
facts. We should have welcomed some exploration of 
their causes, their effects, and the possibility of some 
amelioration of the economic disadvantages to which 
they have given rise. How far, for example, are the 
Rent Restriction Acts, with their paralysing effect on 
mobility, to be saddled with the responsibility for the 
persistence of these abnormalities P At a later stage 
in the introduction, the Committee discusses the 
relation between sheltered and unsheltered trades, but 
this important fact of supply is not brought into the 
arena. It is considered that the prime difference 
between sheltered and unsheltered trades depends on 
the element of time. From that we must dissent. 
As regards the relation of these facts also to un¬ 
employment, the Committee is content to state that 
it does not deal with the large problem of the mobility 
of labour, because there are no official data enabling 
its cumulative effect to be estimated. 

After treating of population, the Committee turns 
to the kernel of this part of the terms of reference, 
and deals with wages and earnings. As is pointed 
out, on this subject there is the view of the em¬ 
ployer and the view of the worker. To the former, 
the governing consideration is the amount of earnings 
per unit of output; to the latter, the primary con¬ 
sideration is the total quantity of necessary or desirable 
commodities which he can purchase with his weekly 
earnings. The necessity of distinguishing, so far as 
practicable, between wages as an item of cost and as 
a means of livelihood is therefore emphasised. Here 
again we are faced with the lamentable paucity of 
official statistics. There has been no comprehensive 
survey of wages since the partial inquiry of 1906; 
thetfefcasbeen no effective census of production since 
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1907; there has been no adequate inquiry into the 
household budgets of the workers since 1904. In the 
present year we may hope to have the results of 
official inquiries in the first two of these fields ; as for 
the third, we must still possess ourselves in patience. 
The Committee records, therefore, that it is compelled 
to resort to imperfect methods of estimate 

From the slender information available, the Com¬ 
mittee concludes that the net rise in money wages per 
week on the whole averages between 70 and 75 per cent., 
but that, first, the proportionate rise has been greater 
for the less skilled than for the more highly skilled 
workers; and secondly, the proportionate rise has been 
less for industries directly exposed to the blast of 
foreign competition than for those which are less 
exposed to that competition As already mentioned, 
it is the real cost of labour with which the employer 
is concerned, and the Committee therefore proceeds 
to examine this aspect of the question. Since the 
index number of wholesale prices for 1924 was about 
66 per cent higher than its pre-War level, it follows 
that, ceteris panbus , there has been, on the average, 
a small increase in real wages, and therefore a small 
increase in the wages element in the real cost of pro¬ 
duction. But here again there is the same condition 
of unequal distribution between the sheltered and 
unsheltered industries, or unexposed and exposed 
industries, as the Committee prefers to call them. 

The reliability of these conclusions is, however, 
somewhat weakened by the fact, pointed out by the 
Committee, that everything depends upon the ceteris 
paribus. If other factors have not remained constant, 
if the efficiency of labour or of industrial organisation, 
for example, has varied, then some of this reasoning 
must be revised. The Committee therefore postpones 
its final conclusions until the results of the evidence 
it is taking and of its own special investigations can 
be reviewed. When this point is reached we may 
hope the fallacy of averages will be borne in mind, 
and that the Committee will be content with recognised 
lines of statistical technique. 

From the point of view of the worker, concentrating 
on the purchasing power of his weekly wages, the cost 
of living index must be substituted for the index of 
wholesale prices. As the mean of the monthly numbers 
for that index was 75 per cent, above the pre-War 
figure, the Committee notes that, again on the average, 
there was little if any change in real wages to the worker, 
but that the same disproportionate distribution appears 
between skilled and unskilled men, between sheltered 
and unsheltered trades. The validity of all these 
conclusions is, however, impaired -by the limitations 
to 'Which the evidence on which they are based 
is subject. It is stated, for example, that “ the 
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information at the disposal of the Ministry of Labour 
i$ insufficient to enable the average percentage increase 
for all industries and occupations to be computed with 
precision, but it is estimated. . . Again, “ No 
information is available, however, as to changes which 
have occurred in rates of wages in industries, or sections 
of industries, in which neither standard nor minimum 
rates, nor the general amount of increase or decrease 
in rates of wages, have been fixed by collective agree¬ 
ments, arbitration awards, Statutory Orders, etc ” 
And finally, “ No corresponding figures [of pre-War 
and 1925 wages] can be given as regards the earnings 
of piece-workers, who form a large proportion of the 
skilled work-people in many of the principal export 
trades.” 

We do not wish to dwell too strongly on these 
defects, but that there may be a substantial difference 
between estimates based on rates of wages and facts 
as to actual earnings is shown, on the one hand, by the 
inclusion of skilled engineers in a table under the 
heading of “ Increases substantially below the general 
average,” and on the other hand, by the definite 
statement, based on statistics furnished by the 
Engineering Employers’ Federation, that for engineering 
workers, skilled and unskilled, the general average nse 
of money earnings was about 73 per cent, when 
working on piece, and 65 per cent, when working on 
time, or taking both together, and including the shift 
over from time to piece which has taken place since 
1914, an increase of 73 per cent. This compares with 
the 75 per cent, increase m the cost of living. As we 
are also told that piece-work is widely prevalent m the 
textile, mining, iron and steel and clothing groups, but 
that time work is still much the more usual method 
in the engineering and kindred trades (despite the 
tendency to change from time to piece), we begin to 
have some doubts whether the difference between 
sheltered and unsheltered industries is so clean-cut and 
definite as the Committee's report suggests. 

We have only space to mention some of the other 
topics of absorbing interest brought together in this 
survey. There are interesting tables of the movements 
of real wages in other countries, but the impossibility 
of relating different national standards of living, to 
say nothing of the incomparability of national methods 
of calculating the movements in the cost of living, robs 
them of much value. Comprehensive particulars are 
here brought together of changes in hours of labour, 
welfare work, unemployment, conciliation and arbitra¬ 
tion machinery, all relevant to the problems of industry 
to-day. We notice, for example, that the time lost 
through sickness amounted in 1924 to more than 
26 million weeks, or more than eighteen times the 
number of weeks {1*4 million) lost through trade 
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deem national expenditure on health and welfare work 
a waste of money. 

Every thoughtful student of national well-being must 
be very grateful to the Committee on Trade and 
Industry for this publication. We may perhaps be 
permitted also to include in this recognition of work 
well done all the labour which fell upon the Government 
Departments concerned, Two-thirds of the Committee's 
task has been accomplished, but the greater part still 
remains. The productive capacity and organisation 
of British industry, the supply and efficiency of capital, 
labour and management, the present extent of large- 
scale production, its possibilities and limitations, the 
current methods of industrial and commercial finance, 
etc., have yet to be investigated. In this sphere, if 
anywhere, the Committee must come to real grips with 
its problem, namely, the root causes of the depression 
of the coal, iron and steel, textile and other industries, 
which have steadily lost ground in the last seven years. 
We look forward eagerly to the remaining volume, in 
which the Committee will deal with these baffling 
problems, and on which the justification for its appoint¬ 
ment and labours will be almost entirely judged. 

W. H Coates. 


Avian Migration. 

Problems of Bird-Migration. By Dr. A. Landsborough 
Thomson, Pp. xv + 350. (London: H. F. and 
G. Witherby, 1926.) 18 s. net. 

HE study of avian migration has been elevated 
to a higher scientific plane than heretofore by 
Dr. Landsborough Thomson in the book under review. 
The phenomenon of migration has at all times been a 
secret of absorbing interest and speculation not only 
among scientific men but also among those whose hobby 
has been of a scientific nature. As a means whereby 
evidence can be collected to assist the biologist and to 
help solve the larger biological problems, a valuable 
source can be found in avian migration, now that its 
importance has been recognised* “ To study the 
migration of birds is to investigate the nature of animal 
behaviour, and to do this is to probe the inmost 
mysteries and to ask the very meaning of Life 
itself ” (p, 327). 

The book is unsatisfactory in the sense that it fails 
to satisfy, but at the same time it completes the picture 
in as thorough a manner as our present knowledge will 
permit. A creditable, over-cautious strain permeates 
the whole book, whteh is delightfully free from dogmatic 
or fanciful theories* 

Part I. summarises all known facts bearing on tfc* 
subject, serving as an excellent basis for further ipyeteri^ 
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galions, Fart XL specialises in individual migration 
witfo special reference to the results of bird-marking, 
Fart III., which deals with the main complex problems 
of bitd migration, stands out as the most important 
part of the book, giving much food for thought and 
many lines for further investigation. In the past, 
avian migration has been studied as a whole, theories 
being frequently built up to fit in with existing evidence, 
which, to say the least of it, has been fragmentary. 
In the first place, migration is not a phenomenon 
confined to birds alone, and, if the secret is to be probed, 
■some knowledge must be gained of the migrations of 
fishes, insects, and mammals. The periodic transfer of 
residence is identical in many branches of life, though 
probably the stimuli and initial causes are widely 
different. 

It appears to the writer that the correct study of 
the larger problems of migration is to examine in 
closest detail the movements not only of single species 
but also of individual communities among birds; and 
indeed, as one can now do with the aid of bird-marking, 
the movements of the individual bird itself. 

Assuming for the moment that both the Darwinian 
and Mendehan principles express truths on evolution, 
and that the making of the species in some cases 
follows one, sometimes the other, and sometimes a 
combination or modification of both or either, can we 
not apply such doctrines to a problem such as migra¬ 
tion ? Avian migration as witnessed to-day, ranging, 
in the case of some high-level birds, 'from a simple 
altitudinal move from alpine meadows to sheltered 
valley, to the vast periodic movement of other species 
from the Arctic to the Antarctic, have every degree of 
intermediate form, and the one could easily, as argued 
by Dr. I^andSborough Thomson, spring from the other. 
Then we have what Dr. Thomson terms irregular 
migration phenomena (Chapter vii,). Birds which 
adopt this habit, dispensing with the slower Darwinian 
principle, perform in one bound an act which in other 
birds may have taken countless ages to evolve in its 
perfect shape. 

No simple explanation, however, fits every case; 
hence the difficulty. The stimulus which sets free the 
desire to migrate may have a hundred variations. 
That the desire is deep-seated is beyond question, and 
it is difficult to believe that such a desire is not as much 
a part of the germ plasm as is the ability of birds of a 
species to build nests of remarkable similarity. Danger¬ 
ous as ate analogies tp logic, nest building is as regular, 
as true to type, and as accurate in heritable qualities 


as is and is probably subject to precisely the 

safcfe fern of evolution as the formation of a species 
a geographical race. 

be Joundj and probably Dr. Thomson would 
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agree, that a particular migration route, or a particular 
stimulus which sets free the desire to migrate, or the 
particular means by which birds find their way on 
migration, will apply to a particular species or even a 
community within that species, and will not be true 
of others apparently carrying out a similar migration. 
This can only be verified by an intensive study of 
the species or individual. When that is complete it 
will be time enough to generalise and find out what 
influences are common or general. 

In his last few chapters Dr, Thomson seems wilfully 
to tantalise his reader by nibbling at many by-products 
of migration. lie bites into the much-vexed question of 
the inheritance of acquired characters. Perhaps space, 
perhaps mental digestion (or indigestion), forbade 
more than a bite But one would have welcomed 
his views, as migration seems to offer such valuable 
evidence. 

The home of the bird The original centre of dis¬ 
persion. Where is it ? In many cases, such as the 
Petchora pipit (Anthus gustavi ), Acrocephalus gnseldis 
breeding in Iraq and wintering almost entirely in east 
tropical Africa, and Irania gutterahs, we find a winter 
quarters almost as restricted as the breeding quarters. 
Why again should certain species (Apus a. pektnensis , 
Falco naumanni pektnensis , and Faleo vespertmus 
amurensts) travel to restricted winter quarters in 
South Africa ? It is most unlikely that the amenities 
of South Africa were accidentally discovered, or even 
that such amenities do not exist at nearer ranges in 
south Asia or Africa. Why do many species travel 
from north Europe to south-east Asia every year, and 
others from north-eastern Asia to South Africa ? 
There must be a meaning* and if we knew more about 
the original home of the bird a clue would be supplied. 

Again, why should birds sometimes select a different 
return route in spring from their autumn route ? In 
addition to the cases cited by Dr. Thomson, two races 
of the Willow warbler (Pkylloscopus trochilus trochilus 
and eversmanm) pass through Egypt in autumn in 
countless thousands, but in spring their occurrence is a 
great ranty, though m Palestine they occur in spring 
almost as commonly as they occur in autumn. 

The ability of birds to find their way on dark nights 
and over great distances without the aid of landmarks 
is perhaps as complex a problem as exists in the whole 
story of migration, and no attempt will be made here to 
fathom such a fascinating subject beyond quoting a 
curious experiment undertaken by the writer near 
Karachi in 1913. 

A night was spent on a sandy beach where the Logger- 
head turtle was known to breed, and at a time of year 
When the young should be emerging from their sandy 
neats. Both sea and wind were dead calm. On the 
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south side of the beach was the open Indian Ocean. 
To the north was a deep, wide lagoon, only connected 
with the sea at high tide. Young turtles do not all 
emerge from their sandy nest in a bunch, but do so 
singly or in small parties, and a few early ones give one 
warning of the general hatching. Two active nests 
were located, and in each case the sloping beach was 
levelled and a sand parapet erected four feet from the 
nest in order to prevent slope of terrain or sight of sea 
acting as hints in direction to the babies. The first 
nest gave its young to the world with the earliest blush 
of dawn, the second nest after sunrise but before the 
sunlight bathed the beach, a tall belt of palms screening 
the rays In eleven observed cases out of a total of 
nineteen, the babies scuttled towards the open sea, over 
our parapet/and into the ocean without a moment’s 
hesitation. In the other eight cases there was slight 
hesitation, which seemed due more to daze than to 
uncertainty. The slight traces of those baby flippers 
on the sand were obliterated by our party as soon as 
they were formed. In this case the roar of the surf, the 
smell of the ocean, wind, sight, and slope of ground were 
eliminated so far as one could, and yet these babies, but 
a few minutes old, acted without undue hesitation and 
apparently certain knowledge. It is indeed difficult to 
deny the existence of inherited knowledge based on 
ages of experience. 

The young cuckoo, and many other birds, set out 
every autumn at the appointed time on a definite 
journey with a definite object, without apparent 
guidance. Instinct is a lazy and meaningless explana¬ 
tion, Science requires something more exact, based on 
evidence. But it is to instinct we would address the 
question: Why ? 

There is one biological aspect of migration to which 
we had wished Dr. Thomson had addressed himself. 
He does not touch on the influence of migration on 
power of flight and evolution. Is' there such an 
influence ? Must we accept the old dogma that 
migratory birds have wings more suited to migration 
than others which are resident ? Are we to believe that 
a mere incident m a bird's life (all-important though 
it be) will influence structure ? 

Dr. Thomson has taken us all up one rung of the 
ladder in a book where simplicity, logic, and science go 
hand in hand. As a book of educational value, or as a 
reference book, the work is unique. It has summarised, 
modernised, and, so far as existing evidence allows, 
helped to elucidate problems of immense scientific 
import. Migration has at last received the attention it 
has deserved at the hands of a trained scientific brain 
and has been lifted up from the plane of conjecture and 
spasmodic research to that of sound logic and scientific 
analysis. 
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Surveying. 

(1) Text-Book of Topographical and Geographical 
Surveying . Edited by Col. Sir Charles Close and 
Col. H. St. J. L. Winterbotham. Third edition. 
Pp, iv+ 366. (London: H.M. Stationery Office, 
1925.) 15 s. net. 

(2) Surveying Instruments: their Design , Construction, 
Testing and Adjustment By R. M. Abraham. 
Pp. ix + 509. (London: C. F. Casella and Co., 
Ltd., 1926.) 7 s. 6 d. net. 

(3) Surveying for Everyone . By A. Francon Williams. 
Pp. 114, (London : The Sheldon Press ; New York 
and Toronto : The Macmillan Co., 1925.) 35.6 d. net. 

(1) ^piIE “ Text - Book of Topographical and 
X. Geographical Surveying ” embodies the ex¬ 
perience of surveyors who have carried out surveys in 
most parts of the British Empire, and under very 
varied conditions. Each method, or process, included 
in the book has been tested and used with success, and 
is described by a writer who has employed it. The 
book has therefore gained the confidence of practical 
surveyors. The second edition having been out-of-print 
for some months, the appearance of the third edition 
has been eagerly awaited, and will be warmly welcomed. 

The third edition is the same size as the second, but 
the type is a little smaller, so that more information 
is contained in the same space The price has been 
doubled, but the book is still good value. 

Much new information has been added, but few 
alterations or corrections have been found necessary 
in the original matter There are three new chapters 
dealing with surveys in war, photographic surveying, 
and the prismatic astrolabe. The chapters on surveys 
in war and photographic surveying are necessarily 
little more than introductions to large subjects. The 
prismatic astrolabe is an instrument which is likely to 
be used, in conjunction with radio time signals, for 
* the determination of astronomical longitudes. A 
clear account is given of the methods of using it, and 
reducing the observations. A new section dealing 
with the reception of radio time signals is a valuable 
addition to the book. Another new section is devoted 
to Prof. Jeff colt’s direct-reading tachymeter. 

The most important change that has been made in 
the original matter is the substitution of the mid¬ 
latitude formula for computing geographical latitudes, 
longitudes and reverse azimuths for Puissant’s 
method. The computations involved are simpler, and 
the results not less accurate. 

In a book which contains so much information, it is 
perhaps unfair to search for omissions, but space might 
J perhaps have been found for a description of Jfoe 
| Transverse Mercator projection, which is recommended 
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The Manufacture of Sugar. 


for war maps, and 1 may be adopted for the small 
scale maps of the Ordnance Survey. The elimination 
of distortion in field sheets, by pasting them on to a 
thin sheet of aluminium or zinc, before mounting them 
on a plane-table, might also have been mentioned, as 
this is likely to become the standard practice 

The book deals, in a clear and practical way, with 
every important problem that is likely to confront a 
surveyor. It is an excellent example of how a text¬ 
book should be written. 

(a) In the past, surveyors have often been handi¬ 
capped by a lack of knowledge of the first principles 
of optics and instrumental design, with the result that 
they have not been able to make the best use of their 
instruments, or competent to suggest improvements 
m the design of them “ Surveying Instruments ” 
gives a clear and concise account of every instrument 
used by the surveyor, and an analysis of most of the 
instrumental errors which may be expected. It is a 
book which should be consulted by every surveyor 
who wishes to use his instruments to the best advantage, 
and it is to be hoped that it will establish a closer 
liaison between the surveyor and the instrument 
maker. On the other hand, the instrument designer 
should remember that the way to test his instruments 
is to observe with them on a cold, dark, windy day. 
If the instrument stands steady in the wind, if all the 
necessary adjustments can be made with frozen fingers, 
and the required observations made in dull light and 
without any uncertainty, the instrument will earn the 
surveyor’s confidence. But if it fails in any of these 
respects, he will probably discard it for another, which, 
though less accurate, is better adapted to field work 

It is probable that in the most accurate modern 
instruments the errors of observation are largely due 
to varying and unequal illumination of the field of the 
micrometer microscopes. This is a point that deserves 
the attention of the instrument designer. The Wild 
theodolite, recently designed and manufactured in 
Switzerland, is arousing much interest amongst sur¬ 
veyors, and it is to be hoped that British instrument 
makers will study, and test, the new methods and 
principles incorporated m this instrument 

An account might perhaps have been given of the 
* constant bubble 9 spirit level, and of the latest pattern 
of geodetic levelling staff as used on the Ordnance 
Survey. 

(3) This is a small handbook designed for the 
.instruction of those who have no knowledge of survey¬ 
ing, and whose mathematical knowledge is limited to 
Staple arithmetic. It describes in simple language how 
, $ survey of a small area may be made with a chain, a 
plane-table, or a prismatic compass. The computa¬ 
tion of areas, contouring, and scales are also dealt with. 
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Sugar. By Geoffrey Fairrie Pp. xiv + 233 + 62 plates. 

(Liverpool: Fairrie and Co , Ltd., 1925.) 12$. 6 d. net. 

OUGAR, the sucrose of the chemist, is very widely 
kD disseminated in the vegetable kingdom, where in 
many plants it forms the most important carbohydrate 
reserve substance Originally consumed as a condi¬ 
ment, or even taken as a medicine, it has during the 
last few centuries become one of the most important 
articles of dietary among the nations of the world. 
Great Britain, which next to the United States is the 
largest sugar-consuming country in the world, con¬ 
sumes sugar in different forms at the rate of more than 
90 lb. per capita per annum. The two chief sources of 
sugar are the sugar-cane, Saccharum offictnarum , and 
the sugar-beet, Beta vulgaris, whilst sorghum, maple, 
and palm occupy subsidiary positions 

In view of the importance of sugar as a food material, 
a book on the subject ol its manufacture, which enables 
the general public to understand how it is extracted 
from plants, and how it is refined into a product fit for 
consumption, should be welcomed The author of the 
work before us states that his object has been to present 
general information on the subject of sugar in such a 
form that it can be understood by the laity But 
far more than this has been done. The author has 
produced a book not only for the laity, but one winch, 
in many parts, may also be studied with advantage by 
the intending technician. At the present time the 
technology of sugar manufacture has increased in 
importance in Great Britain, in view of the rapidly 
developing beet-sugar industry. 

Pure science is touched' on in this work to a slight 
extent, and most of the information given is of a 
‘ scrappy ’ character. The object of the book is, 
however, to deal with the practical side of the subjects, 
and it contains a complete description of the manu¬ 
facture of sugar from cane and beet, giving illustrations 
of the plant employed. The diagrams giving the 
general arrangement of plant in a cane-sugar and 
beet-sugar factory are particularly instructive. The 
separate plant employed, vacuum pans, centrifugal 
machines, etc., are clearly described both in the text 
and by illustrations. Some space is devoted to 
decolorising charcoal and carbons—their method of 
preparation and use. The physiology of sugar is dealt 
with, and finally the analysis of sugar by the polari- 
metric method is described 

We cordially commend this work, not only to the 
general public, but also to those scientific men, chemists, 
engineers, etc., who desire to obtain a succinct account 
,of the manufacture and refining of sugar. 

Arthur R. Lino. 


7i6 


NATURE 


n , [May *2* !9$6 

- M »l -- " ' » ■ . ' I I ■ > .. 


The Origin of European Civilisation. 

’the Mgean Civilisation. By Prof* Gustave Glotz. 

(The History of Civilisation Series,) Pp, xvi 4*432 

*4 plates. (London: Kegan Paul and Co., Ltd.; 

New York : Alfred A. Knopf, 1925.) 16$. net. 

PIE oldest European civilisation was born in Crete 
and spread thence throughout the jEgean basin, 
In the discovery and re-creation of this civilisation, 
Englishmen and Americans have taken the lead. Yet, 
curiously enough, no really complete and well-docu¬ 
mented account of it has been available in English, 
The translation of Prof. Glotz’s French work by Messrs 
Dobie and Riley therefore fills a real gap. Glotz evokes 
a vivid picture of Mmoan life in all its aspects—social, 
industrial, commercial, religious and aesthetic, Inci¬ 
dentally he shows how the Greeks, and so the whole 
western world, were indebted to their prehistoric fore¬ 
runners : Cretan enterprise discovered the routes to 
the Euxme, to Asia Minor, to Sicily and to Italy that 
Hellenic traders and colonists followed ; the olive and 
the fig were cultivated in the great island long before 
the northerners reached the ^Egean , the athletic con¬ 
tests and dances which played such a prominent part in 
Hellenic life had roots in the Minoan age,and,long before 
Terpander and the Phrygians, the notes of the seven¬ 
stringed lyre and the flute had resounded in the halls 
of Hagia Triada. 

Of course, were the work intended strictly as a text¬ 
book for students, the very qualities of vividness and 
symmetry which make it such fascinating reading 
might be reckoned as defects. Glotz gives us in lively 
and unitary form his own interpretation of the archeo¬ 
logical material, without, as a rule, cumbering his pages 
with contrary views. But, since the interpretation of 
such material is always debatable, he is thereby com¬ 
mitted to a series of assertions which will, to many, often 
seem questionable hypotheses. Let us, therefore, 
hasten to state that the unfortunate criticism of Sir 
Arthur Evans’s chronological scheme in the first chapter 
is no fair sample of these hypotheses. In fact, despite 
his alleged preference for the clumsy system of Franchet, 
Glotz, like all practical workers in the field, is fain to 
adapt his exposition to Evans’s nine periods, and else¬ 
where his views are backed by good authorities. 

The rapid progress of ^Egean archaeology is conveni¬ 
ently revealed by two long sections of addenda (there 
will be room for a third when the English translation 
reaches a second edition), while the utility of the English 
text has been greatly enhanced by the translators' 
admirable index. Perhaps, however, for the benefit of 
the general public, forms like Ktrke and Kerhyra might 
have been glossed. j 

V. Gordon Chu.de. 


Evolution and Biology* 

Evolution and Genetics . By Prof, Thomas Hunt 
Morgan. Pp. ix+aii. (Princeton: Princeton Uni** 
versity Press; London: Oxford University Press, 
1925.) 9 s. net. 

HIS little book originally appeared in the form 
of four lectures given at Princeton University 
in 1916. After three reprintings a new edition has 
been called for. The author has responded by revising 
the book and giving it a new title, breaking the contents 
up into thirteen chapters, including a new chapter 
(previously published elsewhere) on the non-inheritance 
of acquired characters, and another short chapter on 
human inheritance. It is an excellent discussion of 
evolutionary theory on the basis of the more recent 
discoveries in genetics and mutation. The case against 
the inheritance of acquired characters is very cogently 
stated. 

If one might criticise so lucid and well-documented 
a book, it would be to point out that mutation is con¬ 
sidered almost entirely from the zoological point of 
view, but perhaps that is inevitable. A point on which 
biologists will probably not all agree with Prof Morgan 
is in his interpretation of the biogenetic law. He says 
(p. 28): “ I venture to think that these new ideas and 
this new evidence have played havoc with the bio¬ 
genetic ‘ law.’ ” Citing the case of the gill slits in the 
embryos of the chick and of man, he agrees that they 
represent the same structures as the gills of a fish, but 
he goes on to suggest that “ the mammal and bird 
possess this stage in their development simply because 
it has never been lost.” This seems entirely un- 
explanatory In the adult frog, as is well known, 
they have been lost, even though before metamorphosis 
the gills are fully functional, Is it not more reasonable 
to suppose that the tadpole represents a stage which is 
terminal in the fish but is not terminal in the amphibian# 
because the stages of lung development were added 
later in connexion with their transmigration to land ? 
That mutational changes ‘ cut across ’ these develop¬ 
mental changes does not nullify the significance of 
either, because, as was pointed out a decade ago, a 
mutation is a change which is definitely represented 
in every cell of the mutated organism. However, the 
interpretation of recapitulation is a subject on which 
biologists may continue to disagree. 

Prof. Morgan’s book deserves to be widely read as 
a concise summary of several active fields of evolu¬ 
tionary investigation, by one who has contributed 
largely to the present point of view, and whose work 
on crossing-over, in particular, has been of immense 
significance. 

fL Rugolks Gants. 
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VIndustrie ckimique des hois: leurs dknvks et extraits 
industries. Par P. Dumesny et J. Noyer. Premiere 
partie : La distillation du hois; Deuxteme partie ; 
Fabrication d'extraits divers . Deuxteme Edition 

relondue et conskterablement augments. Pp. 
vi + 432. (Paris: Gauthier-Villars et Cie; n.d.) 
50 francs* 

Two distinct aspects of the technical chemistry of 
wood are dealt with in this book, namely, the working 
up of the volatile products from the thermal de¬ 
composition of wood and the preparation of tannin 
and other extracts from various classes of cellulosic 
materials. Unlike the majority of books of this nature, 
the authors have intentionally restricted theoretical 
descriptions and classification and have, so far as 
possible, concentrated on technical points and works' 
processes. In this way the maximum amount of 
information useful to the manufacturer has been 
secured, and general organic text-books can be con¬ 
sulted for the more theoretical underlying principles. 

The utilisation of olive stones or grignons, which are 
available in enormous amounts as a waste product m 
Spain from the crushing and extraction of olives, 
receives special attention, as such material is suitable 
for wood distillation. In addition to full details 
regarding the working up of acetic and acetone and 
phenolic substances, the preparations of various acetates 
and other secondary products are described, with 
particulars of analytical examination. 

The use of the wood of the chestnut tree for the 
preparation of a tannin extract receives very detailed 
treatment, and on the whole this is the rqost interesting 
and complete section of the book. The description of 
processes has been in most cases amplified by very 
clear diagrams and illustrations of plant. The extracts 
of the oak and various other woods are dealt with in 
less detail Standard methods for the analysis of such 
extracts are also given. The economic side has not 
been neglected, and comparisons of present-day con¬ 
ditions with those before the War have been reviewed. 
The work as a whole, especially the second part, con¬ 
tains a considerable amount of general useful informa¬ 
tion, and those interested in this branch of applied 
chemistry will find it of particular value. 

J. Reilly. 


Les mithodes physiques appltquies d la chimie {Collection 
de physique et chime), Par P. Job. Pp. viii + 251. 
(Paris : Gaston Doin et Cie, 1926.) 30 francs. 


Prof. Job's book is divided into two main sections 
dealing first with pure substances, then with mixtures, 
solutions and heterogeneous systems. There is also 
an appendix in which the principal properties are 
reviewed with special reference to units, definitions and 
experimental methods. In his preface the author 
emphasises the importance of physical methods in 
chemistry by referring to the advances which followed 
the use of the balance by Lavoisier, the introduction of 
tha spectroscope by Rirchhoff and Bunsen, and of the 
efotetimneter by Curie. He begins by showing how 
physical methods can be used for the identification of 
b pula substances, and for the determination of their 
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purity, their molecular weight and their constitution. 
The physical methods used for the last determination 
include optical methods for the study of organic com¬ 
pounds, electrical methods for the study of complex ions, 
and X-ray methods for the study of crystals. Thus 
the last method is cited as having established the 
octahedral symmetry of the complex ions of a mftnber 
of co-ordination compounds, and the tetrahedral 
symmetry of hexamethyltetramine C 6 H l2 N 4 , a con¬ 
densation product of ammonia and formaldehyde in 
which six bivalent methylene groups, occupying the six 
edges of a tetrahedron, are linked to four tervalent 
atoms of nitrogen occupying the four comers of the 
figure. 

The section on mixtures begins by describing the use 
of physical methods for determining the percentage 
composition of a mixture, e.g . by thermal analysis ; 
but it then goes on to deal with the more difficult 
problem of determining the presence of definite com¬ 
pounds both in the solid and in the liquid and gaseous 
states, e.g. of the salt K 2 CdI 4 , or of the ion Cdl 4 # , in 
aqueous solutions, as established by studying the heats 
of mixing, the ultra-violet absorption coefficients, and 
the cryoscopic properties of a series of solutions. A 
few examples of the study of reaction velocities are also 
described Attention may be directed to the number 
and clearness of the figures which are used to illustrate 
the text. 

Ministry of Agriculture and Fisheries. Research Mono¬ 
graph No. 2 : The Physiology of Animal Breedings 
with special reference to the Problem of Fertility . By 
Dr. F. H A Marshall and John Hammond. Pp. 45 
•f 6 plates. (London : Ministry of Agriculture and 
Fisheries, 1926.) 2 s. net. 

Before science can bring the much-needed reinforce*- 
ment to the crafts of agriculture, two things at least 
are necessary. There must be research that shall 
provide accurate information concerning those aspects 
of agricultural practice that to-day present difficulties 
and are sources of embarrassment to the agriculturist, 
and the agricultural community must become aware 
that such information, having been secured, awaits 
evaluation. The Ministry, in a scries of monographs 
written by members of the staffs of the different 
agricultural research institutes, seeks to place in the 
hands of the farmer an account of the work of these 
institutes and a demonstration of the bearing of the 
results of research conducted therein upon agricultural 
problems. 

Whilst most research institutes would seem to need 
a chorus to interpret their functions and their fruits, 
the Animal Nutrition Institute at Cambridge is 
exceptionally fortunate in having Dr. Marshall and 
Mr, Hammond, who can not only discover fact but 
can also explain it in the language of everyday life. 
In this monograph on " The Physiology of Animal 
Breeding ” they have succeeded in presenting a great 
mass of information in an eminently readable form. 
The earlier sections, dealing with the anatomy and 
physiology of the reproductive systems, puberty, rut, 
oestrus and the sexual cycle, form an adequ&te founda¬ 
tion to a general discussion of fertility in farm animals. 
There is nothing new in the subject matter, for 
the authors exmbit their characteristic caution in 
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communicating to those that seek their aid only such 
information as is based on accepted fact. The mono- 
graphmay indeed be recommended as a model for those 
seek to gain the sympathetic understanding of the 
they serve and thus to secure for their 
science further opportunity. 

Electrical Photometry and lUumtnation: a Treatise on 
Light and its Distribution , Photometric Apparatus and 
Illuminating Engineering . Pp, xvi + 427, By Prof. 
Hermann Bohle. (London: Charles Griffin and Co., 
Ltd., 1925 ) 2$s, net. 

This second edition of Prof. Bohle's work is consider¬ 
ably revised and extended and is much more complete 
than his original treatise, which was based on lectures 
delivered at the University of Cape Town. The 
opening chapters follow the now familiar order, and are 
well adapted for the use of students. Chap. 1 deals 
with photometric quantities, Chap. ii. with radiation 
and its effects. Subsequent chapters deal with the 
eye, photometric apparatus, the testing of electric 
lamps, shades, globes and reflectors, and illuminating 
engineering in general. The sections on photometric 
apparatus and the testing of electric lamps and 
illumination are exceptionally full. 

Throughout the book the author shows himself 
conversant with recent work in Great Britain and the 
United States, though the illumination-photometers 
described appear to be mainly German and American, 
and the most recent British models of the lumeter and 
luxometer type seem to have been overlooked. The 
final chapters deal with practical problems, such as the 
lighting of schools, libraries, churches, theatres, etc., 
and there is a special section on industrial lighting. 
We notice that a reference is made to the first report of 
the Home Office Departmental Committee on lighting 
m factories and workshops. In a further edition some 
account might be given of subsequent reports and of 
the contents of American codes. 

The book contains some effective illustrations, in¬ 
cluding a number originally presented before the 
Illuminating Engineering Society in England. Whilst 
the title conveys that the work is devoted to electric 
lighting, it might be advisable to include some reference 
to natural lighting, as comparisons of conditions by 
natural and artificial light are helpful to the student. 
At the end of the book there is a useful bibliography 
and an adequate index. 

Geology of India: for Students , By D. N. Wadia. 
Second edition. Pp, xx + 400 + 20 plates. (London : 
Macmillan and Co., Ltd., 1926.) 18$, net. 

The second edition of this work follows closely on the 
lines of the first, and, by the use of small type for 
details and subsidiary matter, the bulk has not been 
increased, in spite of the additions needed to bring it 
up-to-date. In a book which, in less than 400 pages 
of text, covers the whole ground of the geology, both 
pure and applied, of a region so extensive as the 
Indian Empire, the information must at times be 
pemmicanised, but in any criticism it must be 
remembered that one purpose of the book is to pro¬ 
vide students with answers to examination questions. 
For the rest, the judgment passed in our review of 
the first edition might be repeated almost word for 
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word; the general commendation remains as true 
as the criticism of certain passages which remain 
almost unaltered. ^ 

An outsider may marvel at the confidence with 
which the unfossiliferous, presumably pre-Cambrian, 
rocks of widely separated regions are correlated, and 
it is surprising to find that the great valleys of the 
Himalayas are still unhesitatingly accepted as examples 
of antecedent drainage. At the outset stress is laid 
on the time-honoured distinction between the penin¬ 
sular and extra-peninsular regions of India; in this 
the author follows earlier writers, and will doubtless 
be followed by later, though the advance of knowledge 
has shown that the distinction, true enough as regards 
existing geography, is, when applied to geology, merely 
a partial view of one aspect of a many-sided problem. 
Yet with all this the book remains a useful one, and 
the only one of its sort at present available. 

A Treatise on Hydromechanics By Dr. W. H. Besant 
and A. S. Ramsey. Part 1 : Hydrostatics. Ninth 
edition (revised). Pp. viii+136 (London: G. 
Bell and Sons, Ltd , 1925 ) 75. 6d. net. 

“ Besant and Ramsey" is a classic, and has been so 
for several generations of students. It is, therefore, 
of some considerable interest that this—the ninth— 
edition should be very appreciably modified on pro¬ 
duction. It is not stated in the preface that these 
alterations are the result of any changed outlook by the 
author on the scope of the work or on the manner of 
presentation The abolition of the order of merit in 
the Tripos makes it no longer profitable for the average 
student to devote much of his time to hydrostatics or 
to the solution of elaborate problems. In conformity 
with this, a substantial amount of the book work in 
previous editions has been omitted, along with numerous 
examples. We do not think the book has suffered 
from this at all; on the contrary, it has probably 
become much more readable to a larger number of 
students, for whom the parts that are essential have 
been retained. It is, however, an interesting illustra¬ 
tion of how the examination system practically decides 
the text-book, and the text-book the teaching. 

Wire-Drawtng and the Cold Working of Steel By A. T. 
Adam. Pp. 212. (London : H. F. and G. Witherby, 
1925.) 40 s, net. 

The author of this work, being on the research staff of a 
manufacturer's laboratory, is in a position to put into 
book form much valuable information on the subject 
of the wire-drawing and cold working of steel. The 
main object of the book is to explain the nature of 
wire-drawing and other cold-worked processes, and 
little attention is given to actual manufacturing 
methods except in so far as they are relevant to the 
main purpose of the book. The various scientific 
aspects of the subject are treated from a practical 
viewpoint, and not the least interesting chapters are 
those devoted to theories of plastic flow W cola-worked 
metals and to what the author calls the “ pathological 
aspect of cold-worked operations/' Judging from Jth* 
large number of references given at the ends of the 
various chapters, the author, in addition to giving the 
benefit of his own practical experience, has done a 
service to metallurgical science in having included id 
much scattered information in a book of ms kind v ? 
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Letters to fixe Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
sun he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

The Distribution of Freshwater Fishes. 

As a mere sciolist m geology it sometimes occurs 
to me to wonder whether enough attention has been 
given to the distribution of freshwater fauna in 
estimating the origin of British land contours and the 
course of rivers. It is generally accepted that until 
the North Sea was formed by an extensive subsidence 
of land in an age not geologically remote, all eastward - 
flowing rivers south of and including the Yorkshire 
Ouse were tributaries of the Rhine. The natural 
result of this should be that the fishes of the Rhine 
should continue to inhabit its ancient tributaries, as 
in fact they do in all nvers between and including 
the Ouse of Norfolk, the Ouse of Yorkshire, and 
the Trent system. But there is a notable absence 
from the Thames and the Medway of two species 
common to the aforesaid rivers and the Rhine— 
namely, the burbot or eel-pout ( Lota vulgaris) and 
the grayling (Thymallus vulgaris ). 

It is true that within recent years grayling have 
been introduced into the upper waters of the Thames 
in the interest of anglers, just as in 1816 they were 
brought by the Houghton Fishing Club to the Test 
from the Itchen, where they had been established at 
some previous time. Izaak Walton, writing in the 
seventeenth century, mentions grayling in the Hamp¬ 
shire Avon ; but had they been indigenous there, they 
would surely have been so in the other nvers of 
Hampshire also, as the brook trout (Salmo farto) 
undoubtedly is. During the nineteenth century 
grayling were transported to, and became naturalised 
in, very many English and Scottish streams in the 
interest of anglers; but there is no record of any 
attempt so to distnbute the burbot, in which fish 
anglers take no interest, and m fact it exists only in 
Great Pritarn in the nvers between and including 
the Yorkshire Ouse and the Norfolk Ouse. The 
question seems to have some significance why these 
two prolific Species should inhabit these rivers and 
be awent from the Thames 
The following passage in Leonard Mascall's " Fishing 
with Hooke and Line Y> (1590) has misled some writers 
into stating that burbot did inhabit the Thames three 
or four hundred years ago 
” There is a kind of fish in Holand [south-east 
Lincolnshire] in the fennes beside Peterborrow, which 
they call a poult; they be like in making and great¬ 
ness to the whiting, but of the cuilour of the loch 
[loach] ; they come forth of the fennes brookes into 
the rivets nigh there about, as in the Wandsworth 
river there are many of them.” 

It is natural that in writing the ” Wandsworth 
river " Mascall should have been understood to mean 
the Wandle, which flows into the Thames at Wands¬ 
worth. I was deceived in that way myself, until it 
occurred to me as strange that Mascall should leap 
suddenly from the Fen district, about which he was 
Ranting, to the Surrey aide of the Thames. This led 
me to examine the topography of “ the fennes beside 
Peterborrow,” when it became clear that he was 
nwUto the Nan at Wansford, near Peterborough. 
Probably a London printer familiar with the Wandle 
thought he was doing the author good service in 
the name. 
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If, as I think, it may be assumed that neither the 
burbot nor the grayling ever were natives of the 
Thames, Sir Andrew Ramsay, had his attention been 
directed to that fact, might have cited it in support of 
his theory that the Thames originally flowed westward 
into the lower Severn valley, which m his opinion was 
" one of the oldest m the lowlands of Eoglapd " 
(" Physical Geology and Geography of Bntam ”). 
He considered that the Chalk and Oolite strata through 
which the Thames flows sloped originally towards the 
west, and that they received a tilt eastward m con¬ 
sequence of the extensive depression that formed the 
North Sea. 

” When this slope of the Chalk and the overlying 
Eocene strata was established,” he says, ” the water 
that fell on the long inclined plain, east of the escarp¬ 
ment of the Chalk, necessarily flowed eastward, and 
the Thames, in its beginning, flowed from end to end 
entirely over Chalk and Eocene strata ” 

Later geologists have failed to reconcile Ramsay's 
theory with the formation of the Goring Gap and 
other clefts in the Chalk escarpment, and I certainly 
am not competent to call their decision m question. 
Nevertheless the question still remains (more puzzling 
to a field-naturalist than to geologists) why burbot 
and grayling, which are common to English tributaries 
of the Rhine system, are absent from the Thames and 
the Medway, and are not native to any westward or 
southward-flowing rivers in Great Britain 

Herbert Maxwell 

Monreith 


The Actinium Series and the Lead Ratios 
in Rocks. 

Prof Joly in his beautiful work on pleochroic 
haloes in mica has stressed the importance of a small 
discrepancy in the observed position of the first halo 
ring The discrepancy was shown to vary with the 
age of the rock It was recognised that the influence 
of actinium in the formation of these uranium haloes 
had not been taken into account, but it did not seem 
possible that the actinium senes could have any 
appreciable effect since it is regarded as only a 3 per 
cent off-shoot from the main uranium series Cer¬ 
tainly it could not account for a shifting inner ring, 
and Prof Joly suggested that the type of thing needed 
was a vanable decay-constant for uranium—such as 
would anse if uranium had an isotope of considerably 
shorter life than uranium I. But it can be shown that 
more than one additional a-ray is needed to account 
for the observed shifts. 

I hope in a more extended article to explain these 
discrepancies by assuming a different origin for 
actinium. Dr. A. S. Russell has proposed such a 
theory by placing AcU, and AcU n as parent isotopes 
in the actinium senes He assigned a half-period of 
8 x 10* yr. to AcU,—a period considerably longer than 
that of Ui The theory here proposed would indicate 
a half-period of about 2*5 x id* yr. (only about that 
of UJ. The usual connexion between range and 
decay-constant would assign a range of 3-2 cm. to the 
a-ray. Such a quick rate of decay leads to some 
marked contrasts with the assumption of a longer 
rate of decay. The activity of AcU,, once as great as 
that of Ul is now but a tew per cent. On this theory 
AcU, would be of no assistance m explaining the 
departure of the atomic weight of uranium from an 
integral value, for while the activity of AcU, is still a 
few per cent, of that of U,, the relative mass of it is 
negligible. An explanation of the atomic weight 
would have to be sought elsewhere. AcU„ also turns 
out to be necessary, and apparently a range of about 
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3*4 cm. is prescribed, as will be shown* Equilibrium 
Of AcUj and U* seems indicated about io* years ago. 

, These assumptions have a very important bearing 
On the ages of rocks found from lead or helium ratios. 
A vanatue fraction of Ur-Pb would be AcD—-the pro¬ 
portion varying from about 40 per cent m Archaean 
rocks to ro per cent in Devonian. If this is so, a 
varying atomic weight of Ur-Pb should be found, and 
in very old rocks a 40 per cent, reduction in ages 
determined from Ur-Pb ratios would follow. Other 
interesting consequences and curves showing the 
shifting of the inner halo nng will be presented later. 

An attempt to secure direct experimental evidence of 
these two a-rays is being made T. R. Wilkins 
Cavendish Laboratory, 

Cambridge, May 5 


Plastic Deformation of Single Metallic Crystals. 

Pi is a remarkable and characteristic feature of 
single metallic crystals that when loaded in tension 
the plastic deformation produced leads to the pro¬ 
duction of a wedge, the final fracture taking place 
along the thm edge formed From the angle of this 
wedge it is possible to deduce valuable information 
regarding the actual nature of the mechanism of the 
plastic flow 

Goucher (PhiL Mag., 48, p 800, Nov 1924) has 
considered the question in relation to his single 
crystals of tungsten, the relation given being 
i>~ 2 tarr l (J tan d), 

where 0 is the included angle between the sides of the 
wedge and d is the angle made by the planes on which 
slipping occurs and the axis of the test-piece 

Although this is given as a general solution, it does 
not appear to be so, since it is based on the assumption 
that the point of fracture is distant D cot & from the 
plane, normal to the axis of the wirfe, at which the 
wedge commences to form, D bemg the diameter of 
the wire In the particular case examined by 
Goucher, however, the formula agreed well with 
about one-half of the results 

It is possible, however, to treat the problem more 
generally and, as the result may well become of 
considerable value, this has been done here. Let 
ACE and DF (Fig 1) be successive planes on which 



Fig. i, 

slip occurs and be the perpendicular distance 
between them. For a uniform wedge the distance 
through which each plane of atoms moves, t.e. AC 
and DF, will be the same, say q. With 0 and & 
bearing the same meanings as above, 

_ 2 5 sin e 

COS - — ■■■-? rL.-.T.sr. 1 1 1 —■:■■■„ , 

0 y(q + p cot 
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This relation is now a perfectly general one applicable 
to any uniform wedge formed by the fracture hi 
tension of a single crystal of any ductile metal, By 
its use it is possible to extract from the experimental 
results obtained on these single crystals of tungsten 
information with regard to the distance through which 
the atoms move and the number of planes involved 
which has hitherto remained unrealised, 

Of the fractures dealt with in his paper, Goucher 
points out that they fall into two sharply defined 
groups with * sharp 1 and 1 blunt 1 wedges respectively. 
About half gave a wedge angle very near to 39°, 
while the remainder, though giving a mean angle of 
54 0 12', varied from about 50° to 60 . For movement 
on the {112} plane, the one shown to be operative 
at any rate m the case of the sharp wedges, for the 
body-centred lattice of tungsten, and for an orientation 
such that the axis of the wire crystal is perpendicular 

2 , 

to the {110} plane, o is 35and />= where d is 

the atomic diameter, i e. the distance between the 
centre of atoms m * contact' Putting q - cd, the 
following values of 0 are obtained:— 


" 

c 

9/3 

1 

2 

3 

10 

til 

<t> 

i 5 e 50 ' 
31 0 40' 

1 9 * 36' 
39 " 

25° 10' 
SO'* 20' 

28” 15' 

56' 30' 

32* 26' 
64-52' 


The significance of Goucher’s wedge angle of 39 0 
is now clear It is almost exactly that which would 
be produced by slipping on every successive {112J 
plane through a distance exactly equal to that of the 
nearest approach of the atomic centres. It is true, 
of course, that the same wedge angle would result 
if slipping took place on alternate planes but through 
a distance of two atomic diameters, but it is certainly 
less likely that the latter are the conditions than 
that the movement is through one atomic distance 
on each plane. 

With regard to the more variable blunt wedges, 
hitherto no very convincing explanation has been 
offered. Slipping on two symmetrical cube faces 
would give a wedge with an angle of about 53 0 , but 
the wedge itself, if this were the movement, would be 
at right angles to that actually found. Movement 
on the (223} plane would also give an angle very near 
to the mean value for all the tests in this group, but 
slipping on this plane cannot be regarded as likely* 
The obvious explanation, however, is seen from the 
values of 0 just recorded. Among the values obtained 
by Goucher there is no angle between 41 0 and 50°, 
a fact which is of value in suggesting very strongly 
that movement takes place on every plane. A 
movement, for example, through three atomic 
distances on alternate planes would lead to a wedge 
angle of 46° 42', and nothing within 5 0 of this is 
mentioned. Now if the explanation of these blunt 
wedges is to be found, not in a different plane of 
movement, but in varied degrees of movement on the 
same—the jna}—plane, and if the movement on 
every plane is through a multiple of the atomic 
distance so that the space lattice remains unaltered, 
the next wedge angle higher than 39 0 should be 30° 
and the next higher about 56°. Now 50° is, as we 
have seen, the minimum angle recorded by Goucher 
among his blunt wedges and there are six results 
within i° of 56°. The largest angle of6o° corresponds 
with movement through five times the atomic 
distance. 

The result! thus suggest that the|dsustic4efortiaui^ 

* ' , 1 , 1 . | 

, ' . 1 „ 1 ■ , * * r V: 

> . , ; i* 1 ^ 1 ■, 
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haataken place by atomic movement on the {112} 
plane in ail cases, on every one of these planes of 
atoms and by an amount which is in almost every 
case equal to, or a definite multiple of, the atomic 
distance, the space lattice thus remaining essentially 
unaltered and the atoms in their new positions 
slipping into the depressions left by the removal of 
other atoms just as would happen if the atoms 
behaved as hard spheres. 

W. E, W, Millington. 

F. C. Thompson. 

The University, Manchester. 

April 22. 


On Imperfect Crystallisation in certain 
Long Chain Compounds. 

A small rectangular crystal flake of behenolic 
acid, CH,(CH,) t C CfCHJjXOOH, was mounted on an 
X-ray spectrometer in such a way that the long edge 
of the flake was parallel to the spectrometer axis It 
was anticipated that this long edge should be parallel 
to the b axis of the crystal, m analogy to the 
previously investigated stearolic acid 1 The revolving 
crystal photograph obtained with this setting was, 
indeed, almost identical with the corresponding 
photograph of stearolic acid. It gave, within the 
limits of experimental error, the same value for the 
b axis. One difference, however, was the extreme 
faintness of the long spacing. A second exposure 
obtained with a random setting gave an entirely 
unexpected picture. Most of the reflected spots on 
this second photograph were drawn out into arcs of 
circles. The picture was very similar to certain 
powder photographs which show orientation effects. 
It showed that the sample, in spite of its transparency, 
its smooth surface, and its straight edges, is not a single 
crystal. The first photograph leads to the conclusion 
that the small crystal elements from which the flake 
is built up cannot be orientated completely at random 
The only possible orientation of these elements which 
is compatible with the observations is the following : 
All the elements have their b axes in common. The 
degree of freedom which is required to explain the 
powder effect consists in a rotation round the b axis 

(Fig. :). 



Fit;. ,A : crystal element; B : arrangement of layers having fi bkis in the 

S Uneof the paper, C: another view of the same arrangement having 
« « and c axes in the plane of the paper. 


An optical investigation of the crystal flake which 
was made afterwards confirmed the X-ray evidence 
of an anomalous structure. A true single crystal of 
either stearolic or behenolic acid shows in convergent 
polarised light the typical dark bands and coloured 
fringes. One of the dark bands which lies in the 


, * Thaasuopfai PC ateafolic and twfaeooHo add Investigated are monodlnk. 
Tbdi apace group I* Q* A more detailed description of thdr crytUl 
atnwtor# will be gftaci Cwrthr. to a not* to NatuM, vol xi6, p, 
Mr te »5 It Wfea tugged«d that ateatoHc add was trfetfnlc. This 
iPwet tww made a* a time wtum only very poor photographs were 
fv*m%« Photographs boa very much better crystals have bean obtained 
iaumiau7 *•"**° ' ta 
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symmetry b plane persists in this anomalous crystal. 
The coloured fringes disappear. It was found later 
that some of the stearolic acid crystals showed the 
same phenomena. 

An interesting fact is that very similar X-ray photo¬ 
graphs to those described here can be obtained from 
crystals which have been bent. Rocksalt is a well- 
known example. Another example is maleic acid, the 
bending of which has been studied in this Laboratory. 
Supposing a crystal plate is bent in such 
a way that one of the crystal axes re¬ 
mains undistorted (Fig. 2). The crystal 
is fixed on an X-ray spectrometer with 
this axis parallel to the rotation axis. 

Both rocksalt and maleic acid give under 
these conditions perfectly normal rota¬ 
tion photographs. For any other settmg 
they show powder effects. The ex¬ 
planation is obvious The bending pro¬ 
duces an internal breaking up of the 
crystal. The small crystal elements keep 
the undistorted axis in common — a pi‘ a ^ 
rotation photograph round this axis shows acid bent m> 
no signs of this breaking up. The small 
elements have, after the bending, a 
random orientation round this axis—a random setting 
of the crystal gives rise to powder rings on the 
photographs 

Behenolic and stearolic acid and most likely many 
of the long chain compounds grow from the solvent 
m this abnormal wav. The crystallisation seems to go 
in two steps. The first step consists in an orientation 
of small crystal elements in parallel layers ; the second 
step is an orientation of these elements parallel to a 
definite direction in the layer. The fact that these 
substances can exist in either the degenerate form or 
in the form of a true crystal illustrates again the 
instability of their crystals Alex. Muller, 

Davy Faraday Research Laboratory, 

Royal Institution, W.i, 


The Fundamental Level of the Iron Atom. 

In a paper on the under-water spark spectrum of 
iron in Phil. Mag. (February 1926) and m a letter to 
Nature (March 13, 1926, p. 380), Mr. N. K. Sur 
raises objections against the main result of the writer's 
classification of the iron spectrum (Zeit f. Phys , 23, 
135, 1924 ; 26, 1, 1924), namely, the fact that a 
*D term is the lowest term in the energy diagram 
and that consequently # D corresponds to the normal 
state of the iron atom 

In spite of the fact that this conclusion was con¬ 
firmed and independently arrived at by Angerer and 
Joos, as well as by Gieseler and Grotnan's absorption 
experiments (Ann. d Phys., 74, 746, 19241 and Zeit . 
/, Phys., 22, 245,1924), Mr Sur maintains that a still 
lower term (a) must exist—the real normal state of 
iron—and that the alleged ground level ®D is going 
to play only the rather subordinate r 61 e of a meta- 
stable state. Mr. Sur does not state clearly what 
the character and the quantum numbers of this 
hypothetical term X should be, although he intimates 
on p. 447 of his paper in the Phtl. Mag. and in par. 2 
of nis letter to Nature that he means a quintet or 
septet 5 term. But even these would be “at 
variance with the experiments of Stem and Gerlach 
on the directional quantisation of atoms.” Only a 
would be in agreement with Gerlach's results, 
and obviously singlet terms cannot occur at all 
ynoag the low terms of iron. (Comp, the last para- 

comment by Gerlach (Ann. d. Phys., 76, 197 
1925} that some strong absorption lines around 
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2100 A.U., which were not included in the writer's 
classification, probably involve this hypothetical low 
level, is also quoted by Mr. Sur. Unpublished 
observations of the under-water spark spectrum of 
iron made in this laboratory show, mdeed, a con¬ 
spicuous group of absorption lines in the region in 
^tiestion, the strongest being A 2166 79. But these 
lines involve the differences of and form a multiplet 
with, a new high *P lt tf 3 , which has the relative term 
values 1386290; 1368640; 1358958 cm" 1 (if we 
put according to general custom h D - o) The reality 
of this term is confirmed by combinations with the 
low metastable *P' and an (unpublished) *P' term in 
two groups at 3500 and 4200 A U. respectively. 

We shall show at first that no other term lower 
than 6 D can exist, and then that only *D can be the 
fundamental lower level of the iron spectrum 

In order to illustrate his point, Mr. Sur compares 
the iron energy diagram with the neon diagram, em¬ 
phasising that, although neon possesses a complete 
spectrum of more or less strong lines in the visible 
and near ultra-violet, it is entirely unjustified to 
draw any conclusions as to the rates ultimes of neon 
and its normal state ; on the contrary, only the 
investigation of the Lyman region by Lyman and 
Saunders as well as by Hertz revealed the true normal 
state of neon This conclusion, although correct for neon, 
does not apply to iron, for two reasons (1) An upper 
limit of about q volts for the ionisation potential of 
iron is suggested by the general chemical similarity 
and by the ionisation potentials of the neighbouring 
elements, while from the behaviour of the iron lines 
in the sunspot spectrum we know that it must be 
larger than 6 volts (according to a letter of Prof 
H. N. Russell to the writer) The difference X 
must therefore be rather small, since we know that 
“D is already 8-15 volts- 66,000 cm 1 distant from 
the surface of the atom. Consequently, Mr. Sur’s 
alleged ultimate lines arising from X should also 
lie in the near ultra-violet region, as do the strong 
lines involving # B , (2) the other reason for assuming 
the difference X - 8 L> to be but small, is the appear¬ 
ance of the first iron lines in absorption at 1250°, 
and on the other hand the—at least approximate— 
absoluteness of King's scale in classifying the iron 
lines If there were a much lower level than 8 D, 
King would not have assigned the designation "I” 
or ‘*IA" to most of the lines which are found to 
be combinations of 7 P 7 D ’i\ 6 P & D *F with our l D 
Their behaviour in the furnace would have been 
characteristic for Class II or III , since a difference 
of about 10,000 cm ~ l is equivalent to the interval 
between adjacent classes. 

Assuming the difference X-~*D, or rather S-*D, 
to be even so large as 14,000 cm the combination 
with 7 P (*■) should give a strong doublet or triplet 
not farther down than 2600 A.U We therefore reject 
Mr, Sur's point that in order to find this term “ the 
spectrum in the Schumann region must be very 
thoroughly investigated, and then only can the point 
be settled ,J Such an investigation cannot possibly 
offer anything new concerning the low level of iron. 

We are now going to show that only a *D term can 
be the lowest term m the iron atom, and for this 
proof we shall use the recent theory of spectra with 
several valence electrons, which was brought into 
final shape by Hund (Zeit. f. Phys. 33, 345, 1925). 
The iron atom with its eight valence electrons has 
for its low term set the choice between three more or 
less stable electron configurations, which furnish the 
following low terms . 

Two 4i, six 3, electrons % H *F -— 

one 4i, seven 3 S „ *F *F *P *P_ 

eight 3. % F -. ] 
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The theory thus accounts for all the terms of the low 
metastable set up to a distance of about ao,ooo cm," 1 . 
None of these three arrangements furnishes a 7 S or *5, 
and others are of course not possible. It furthermore 
seems entirely impossible to understand how any 
S term might arise from the normal state of Fe+*D 
(according to Russell, A sir. Jour., 6z, 223, 1925), 
since, according to a rule given by Kiess and the 
writer ( Science , $3, 234, 1926), the transition from the 
higher to the lower stage of ionisation always amounts 
to a removal of the 4j electron. How this connexion 
of the arc and spark terms m iron can be traced is 
shown in a paper of the writer which is going to 
appear in Journ . Opt Soc Am 

The writer cannot agree with Mr. Sur that 
chromium and iron are comparable to any extent. 
The fact that m both spectra two prominent terms 
occur cannot warrant any conclusions of analogy 
between atoms of six and of eight valence electrons. 
The occurrence of 5 terms, only caused on account 
of five 3 a electrons giving as a most prominent term 
(among others) a is rather the exception than the 
rule in complex spectra Only Cr + , Mn f+ , and con¬ 
sequently Cr, Mn f , and Mn have S terms. If Mr. 
Sur doubts that ®D is the low term of Fe, does he 
also question the low D and F terms of Sc, Ti, V, 
Co, Ni and their analogues in the next period ? 

O Laporte, 

United States Bureau of Standards, 

Washington, D C , April 6 


Peter Mark Roget and the Voltaic Cell. 

The transformation of energy from one form to 
another was realised tn a general way before the middle 
of the nineteenth century, although it was not until 
the researches of Joule during the years 1838-1848 
and the later work of Kelvin and of Helmholtz that 
the principle of the conservation of energy became 
an established doctrine of physical science. It is of 
interest, therefore, to find the principle of energy 
applied to the study of the voltaic cell by Peter Mark 
Roget (1779-1869) so early as 1829. This was before 
the expenments of Faraday on electrolysis, and nearly 
ten years before the work of Joule on the energetics 
of a voltaic cell 

In a work on natural philosophy published under 
the auspices of the Society for the Diffusion of Useful 
Knowledge, there is a section on galvanism by Roget. 
He discusses the chemical and contact theories of the 
voltaic pile, and brings forward powerful arguments 
in favour of the chemical theory. He explains that 
chemical action is always accompanied by a M dis¬ 
turbance of electric equilibrium, in consequence of 
which a certain quantity of electricity is developed, 
or, in other words, converted from a latent into an 
active state " He distinguishes between quantity of 
electricity and its " degree of intensity or tension/’ 
which we now call electro-motive force. 

Roget then shows that certain conditions are 
necessary for galvanic action to take place. Denoting 
the three essential substances of a galvanic cell by 
A, Z, C, he explains that between A and Z some 
chemical affinity must exist and that the same action 
is not exerted between C and either A or Z. A must 
be a liquid, C a liquid or solid and Z a solid. If these 
conditions are satisfied he asserts that a continued 
stream of electricity will circulate in the direction CZA, 
If A, Z, C represent acid, zinc and copper, it is evident 
that Roget's conditions do apply to the ordinary 
voltaic cell. He goes on to say: 

“The absolute quantity of electricity which is 

thus developed and made to circulate, will depend 
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Upon a variety of circumstances, such as the extent 
of the surfaces in chemical action, the facilities 
afforded to its transmission; .. but its degree of 

intensity or tension , as it is often termed, will be 
regulated by other causes, and more especially by 
the energy of the chemical action . . the energy 

of the galvanic power will depend altogether upon 
that of the chemical action, and can never be 
excited when the latter condition is wanting ** 1 

Roget then discusses Volta's contact theory of the 
pile and says . 

" There are several facts which appear so totally 
at variance with the immediate consequences of 
its fundamental hypothesis as to warrant us in 
rejecting it Chemical action between some of the 
elements of a galvanic combination is so invariably 
connected with the production of electrical effect 
that it would be a violation of all just rules of 
philosophy not to consider these two classes of 
phenomena as standing to each other in the relation 
of cause and effect. . . If there could exist a 

power having the property ascribed to it by the 
hypothesis, namely, that of giving continual imoulse 
to a fluid in one constant direction, it would tiitfer 
essentially from all other known powers of nature, 
All the powers and sources of motion with the 
operation of which we are acquainted, when pro¬ 
ducing their peculiar effects, are expended in the 
same proportion as those effects are produced , and 
hence arises the impossibility of obtaining by their 
agency a perpetual effect, or in other words a 
perpetual motion. But the electro-motive force 
ascribed by Volta to the metals when m contact 
continues to be exerted with undim in ished power 
m the production of a never-ceasing effect Against 
the truth of such a supposition, the probabilities 
are all but infinite/’ 


Thus Roget makes out a good case for the chemical 
theory. It was not until many years later, after the 
work of Arrhenius, Van’t Hoff and Nernst, that the 
rival chemical and contact hypotheses were both 
included in a wider theory 

Roget is an interesting figure in nineteenth century 
medical science He had a varied career and lived 
to a ripe old age He was m France when hostilities 
with England broke out again after the Peace of 
Amiens and was among the unfortunate d 6 tenus 
After a time he obtained his release, as his father 
had been a citizen of Geneva After a period spent 
in private practice he held various official positions 
as a medical man. He was the first FuHenan pro¬ 
fessor of physiology at the Royal Institution and was 
for a time secretary to the Royal Society and editor of 
the " Proceedings " Among his publications besides 
his work on Galvanism we may note the following — 

Animal and Vegetable Physiology considered with 
reference to Natural Theology Two vols Bridge- 
water Treatises. Treatise 5. ’ 1834, etc. 

Third edition with additions, etc. Two vols. 
1840. 

Vol. 2 of the Library of Useful Knowledge. 
Natural Philosophy, 1829, etc,, contains Treatises 
by P. M. Roget on Electricity—Magnetism— 
Electro-Magnetism. 

An introductory Lecture on Human and Com¬ 
parative Physiology, etc. 1826. 

Tentamen physicum . . . de Chemicae Affimtatis 
Legibus, etc, 1798. 

Thesaurus of English Words and Phrases, etc. 
1 First edition . *852. 

D. M. Turner. 

30 Hindes Road, Harrow. 

1 Rog*t, London, 1639, G*lv*nfim, || 70, 72, 
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An * Eolith 1 Factory. 

Prof. Houle's wash-mills are now rivalling the 
conjuror's hat—from which all sorts of strange things 
can be taken by an experienced hand. Years ago 
they produced what were declared to be typical 
Hamsonian eoliths; now they have given v us “ a 
collection of characteristic types, rostro-cannates, etc/' 
(Nature, Apnl 24, 1926, p 602), such as are found 
beneath the Red Crag of Suffolk, while, already, a 
crushing machine has M produced flakes, some of 
which . . . might have been taken for scrapers of 
an Upper Palaeolithic or even Neolithic culture/' 
From this it would appear that, with a little less 
stringent selection on Prof. Boule's and Mr. Etienne 
Patte's part, these wash-mills and crushing machines 
of France will soon be shown to be turning out 
* typical 9 flint implements of all prehistoric periods, 
and the much-discussed Stone Age thus be made to 
disappear into the limbo of forgotten things. 

Before, however, this dire result is brought about, it 
may perhaps be as well to consider for a moment or 
two the evidence upon which this latest wash-mill claim 
is based. Unfortunately, the illustrations accom¬ 
panying Mr Etienne Patte's paper in L’Anthropologic 
(Nos i, 2 of vol 36) are of the indifferent order, but, 
even so, it appears reasonable to state that the 
specimens figured bear no real resemblance to those 
found below the Red Crag, and the claim that this 
resemblance does indeed exist is, it must seem, due 
to the fact that Prof Boule and Mr. Patte have 
faded to distinguish between the type of flaking 
exhibited by their wash-mill flints and that of those 
from the Sub-Red Crag detntus-bed 

Such mistaken comparisons are by no means un¬ 
common in prehistoric archaeology, for there are still 
some observers who, for example, are unable to dis¬ 
tinguish thermal flakmg on a flint from that produced 
by human blows. That this conclusion is not un¬ 
justified is made clear by a letter which I have 
received recently from Prof. Henn Breuil, who has 
examined the actual specimens upon which Mr. 
Etienne Patte bases his case. It may be said that 
Prof Breuil does not himself regard the Sub-Crag 
rostro-cannates with a favourable eye, yet he states 
that the cause of fracture of these wash-mill specimens 
is not the same as that exhibited by the Sub-Crag 
flints, and that the ensemble (of the wash-mill 
specimens) resembles m nothing the tertiary flmts, 
or even those of the ancient palaeolithic period 

History is repeating itself in this matter. In the 
days when the now accepted palaeolithic flint imple¬ 
ments were not universally regarded as examples of 
man's handiwork, a book was published m 1880 
entitled “ The Antiquity of Man, by Thomas Karr 
Callard and others, and I would ask those interested 
in this question to compare the statement published 
in Nature (April 24, 1926, p. 602) with the following 
extracts from this book. On p. 33 we read : “ We 
have said that these Palaeolithic implements have a 
certain resemblance to the weapons of the modern 
savage; but instead of drawing the inference that 
because man made the latter therefore man made 
the former, the resemblance we attribute to a natural 
cleavage in the flint which gives to it a tendency , however 
struck or crushed, to break into these particular forms , . /* 
(my italics). Putting this thought to experiment, the 
writer has spent some hours in roughly breaking flints 
with a sledge-hammer, and the result has been that he 
has found amongst the broken flint forms sufficiently 
resembling the supposed arrow-heads, spear-heads, 
seriated edged saws, etc., to convince him that as 
many years spent in this way as M. Boucher de 
Perthes and Dr. Rigollot have occupied in their 
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research at Abbeville and St. Aucheul, would be likely 
to result in finding among the broken flints the choice 
Specimens that they have treasured up • "for it must 
be borne in mind that they simply made a selection " 
(naV italics). 

Again, on p. 35 we find " Mr. Whitley has shown at 
the Victoria Institute specimens of flint broken by 
Brake's patent stone-breaker , tn which a cast-iron jaw 
u worked by a steam engine , which flints , selected from 
the broken mass, could not be well distinguished from 
those which , in the ossiferous caves, are the reputed 
knives and scrapers of Palceohthic man ” (my italics). 

Further comment is unnecessary 

J. Reid Moir 

One House, 

Ipswich. 

Frictional Forces in Liquid Surfaces. 

While working with a suspended system in which 
the bottom of the system consisted of a fine wire 
dipping into a solution of salt in water, it was found 
that frictional forces existed which resisted rotation 
of the wire The suspending fibre was of phosphor- 
bronze, 0-0015 cm. in diameter and t m. long. On 
this was hung a disc, 4 cm. in diameter, and weighing 
10 gm Fastened to the bottom of the disc was a 
short piece of No. 30 copper wire dipping a few 
millimetres below the liquid surface. The liquid was 
4 cm. deep. 

It was found that often the top of the suspending 
wire could be turned two or three complete revolutions 
without any resultmg motion of the disc, but when 
the disc once started to move it would move a con¬ 
siderable distance and with some rapidity. 

Carl T. Chase. 

Norman Bridge Laboratory of Physics, 

California Institute of Technology, 

Pasadena, April 21. 


The Disposal of Scientific Journals. 

I expect there are many people like myself who 
are embarrassed by the accumulation of scientific 
journals, which remain unbound and are so seldom 
referred to afterwards that they amount to little 
more than an incubus I think many of us would 
be glad of some help towards getting this literature 
disposed of to the best advantage. I have myself 
a large accumulation of unbound issues of the Pro¬ 
ceedings of the Royal Society , the Journal of the 
Chemical Society , Chemistry and Industry, etc. 
After inquiry in likely places I liave found no trade 
market for these I scarcely like to part with them 
as waste paper, yet it is difficult to find any better 
destination. 

Perhaps some readers of Nature may have found 
a solution of the difficulty, and could give others the 
advantage of their experience. S. 


Ultra-Violet Photometry. 

The use of optical wedges m photometry is so 
convenient and accurate that they are now being 
largely employed, but their use is, atpresent, mostly 
confined to the visible region. Dr. Toy {Phil. Mag., 
1920) showed that wedges of neutral grey gelatine 
between quartz plates could be used down to about 
3000 A. LI , but the absorption coefficient, and hence 
the wedge-constant, was increasing so rapidly with 
decreasing wave-length, that they would probably 
become useless beyond about 2900 A.U. 

Having recently had facilities for measuring the 
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constants of Such wedges on an accurate spectro¬ 
photometer, using a sodium-in-quartz photo-electric 
cell, we found that the constants actually increased 
but slowly beyond 3000 A.U. Messrs. Ilford, Ltd., 
kindly made another new wedge embodying certain 
suggestions indicated by previous work. The change 
of wedge-constant with wave-length for this hew 
wedge is considerably smaller than that of a wedge 
of the standard type, and either type of wedge can 
easily be used down to 2380 A.U. at least. -(Beyond 
this there are no lines which we could use in the 
mercury spectrum, and the mercury arc is the only 
convenient source of illumination for this work.) The 
following table shows the change of wedge-constant 
with wave-length for both of Messrs Uforcrs standard 
wedges between quartz plates, and also for the special 
wedge they recently made for us—the wedge-constant 
for 3655 A U being taken as unity m each case, 

The change of wedge-constant with wave-length 
seems to be a gradual one, and is a very small dis¬ 
advantage in practice, as it is easily allowed for. The 
writers have employed Ilford gelatine wedges between 
quartz plates for photometry of the ultra-violet end 
of the solar spectrum— i.c to about 2950 A. L T —for two 
years with excellent results 



Wedge-Constant 
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A. 
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A 
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Type 
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07 
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* 53 - 

*967 

1 59 

a*xo 

; *§7 

* 9*5 

1 60 

1 28 

3378 

3-30 | 
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In the booklet on “ Photographic Photometry 
recently published, we have stated that neutral 
gelatine wedges cannot be used for wave-lengths 
shorter than about 2900 A.U. as indicated by the 
earlier results. This now needs correction, since such 
wedges can be very conveniently used to 2380 A.U. 
and probably somewhat further. 

G. M. B Dobson. 

D. N Harrison. 

Clarendon Laboratory, 

Oxford, 

May xo 


A Substitute for Microscope Gross-Wires. 

If a microscope or other apparatus fitted with 
cross-wires is not available, a convenient substitute 
may be made by placing a coverslip carrying two 
filaments of seccotme at right-angles between the 
lenses of an eyepiece. 

The coverslip is placed on the end of a cork, which 
makes a convenient * bench/ A small quantity of 
seccotine is squeezed out of a tube; this is touched 
with a pin or match, and the fine filament produced 
when the pin is drawn away is manipulated on to the 
coverslip. The cork is rotated through 90° and the 
operation repeated. The degree of fineness to which 
a filament can be drawn depends on the consistency 
of the seccotine. At ordinary laboratory temperature 
in winter it was in a suitable condition almost as aeon 
as it had left the tube. 

_ . ' Frank W. jAiria. 

Dept, of Botany, Birkbeck College 
(University of London), B.C.4, 

April afi. ^ 
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The Next Task of Astronomy. 1 


By Prof, R. A. Sampson, F.R.S. 


A VERY large amount of work is in progress at 
present upon astronomical photometry. The 
older branches of astronomy, astrodynamics and 
measures of position, are far from being exhausted, and 
it is a matter for great regret that the former, especially, 
with its splendid traditions of great workers, of dis¬ 
covery and invention, should have fallen into relative 
neglect. The middle branch, astrophysics, has so far 
been based, almost exclusively, upon measures of 
position, namely, precise determination of spectral 
lines. Beyond that it has been little more than a 
descriptive branch—an avenue to science rather than 
a part of it But lately from every direction it is 
being forced to address itself in earnest to the problems 
of photometry—that is, to face directly and with as 
much science as it can command, the question of 
measuring quantity of light-emission. 

One is apt to forget that the estimation of stellar 
magnitudes is coeval with our earliest measures of 
position. It is found in Ptolemy’s “ Almagest/* 
accompanied even by a few notes on colour, The six 
magnitudes into which we divide the naked-eye stars 
are a legacy from his sexagesimal arithmetic The 
subsequent development of the two is in curious 
contrast. The edifice of positional astronomy is the 
most extensive and the best understood in all science, 
while light measurement is only beginning to emerge 
from a collection of meaningless schedules. 

Measures of positional astronomy were originally 
nearly as meaningless as magnitudes. Successively the 
position of the observer, the phase of the earth’s 
rotation, precession, the atmosphere, stellar aberration, 
nutation, the solar motion, stellar parallax, and finally 
relativity-shifts, required to be discovered, measured 
and eliminated, before we got down to clean results 
that referred to the stars and nothing else. To these 
may be added personality and the theory of instru¬ 
ments, or the allowances that are necessary before 
measures made by different persons in different cir¬ 
cumstances can be combined. All this has been done 
with a success that is very nearly complete and permits 
one to remark, first on the extreme complexity and 
variety of unknown troubles by which simple geometric 
measures proved to be actually embarrassed, and 
secondly, on the enormous collateral advantages that 
accrued to knowledge in general by their solution, 
including unforeseen conquests of theory, necessity for 
invention of new methods, new instruments and new 
outlooks. 

Now the place of a star is certainly the datum that 
matters least about it—except perhaps in statistical 
grouping. Its mass, its size, its surface temperature, 
the state pf its atmosphere, its radiative emission—if 
we can get them—are all intrinsically a great deal more 
significant. AH these are absolutely basic data or 

S ttwrita of physics. They relate to circumstances of 
fyp&t Which we cannot imitate in any experiment of 
our pum, owing to the quantities and the temperatures 
and the isolation. These are Nature’s ex- 
periments, hx her Own laboratory, and their variety is 
purposes endless and may be called complete. 

■ cwtwnttoto, 19*4 on April 13. 
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Our only access to them is by parcels of starlight, and 
our only treatment for these parcels, after a certain 
amount of general description, is to measure them, and 
to cast out from our measures what is irrelevant, 
personal to ourselves, our situation or our instruments. 
Difficult and laborious as the prospect may seem, it 
will falsify all experience if our labours do not yield 
us unexpected stores of gain, new and unforeseen 
relations, besides what we set out to master. 

I would repeat that the measurement of radiation is 
a physical question of absolutely basic importance. 
Every step matters on the road to its elucidation. 
This is the question I refer to as “ The Next Task of 
Astronomy,” because a large part of it, and necessarily 
a critical part of it, falls in the astronomer’s field. In 
spite of all the work that has been done upon it up to 
now, it is still, in the main, in a crude stage, much 
behind where we might, with proper effort, place it, 
and out of all comparison behind the position of 
measures of place. Therefore it offers a field which 
both astronomer and physicist can be sure they will 
not cultivate in vain. 

Very few years ago there was but a single star for 
which a photometry that was physically significant 
was attempted. This was the sun. Here all the 
necessary allowances that were known were made, the 
first being a very elaborate and difficult determination 
of the effect of the earth’s atmosphere, and the elimina¬ 
tion of it. Then there was the measure of the sun’s 
own radiation. This might be done in bulk, or separ¬ 
ately for each wave-length. In either case the true 
measure is taken as a heat measure, an energy measure. 
As to that, there is more to say than used to appear. 
Questions of fundamental interest suggest themselves, 
and will certainly call for investigation hereafter. For 
the sun, the standard detecting instrument at present 
is the bolometer, which in principle is a Wheatstone’s 
bridge, balanced upon a pair of exceedingly fine short 
strips of platinum, one of which receives the selected 
radiation and responds to it by an increase of resistance. 
Increase of telescopic power has made it possible to 
extend this method to certain stars, employing as 
detector either Nichol’s radiometer or Coblentz’s 
vacuum thermocouple. C. G. Abbot, with the ioo-inch 
telescope at Mount Wilson, has been able to record the 
actual distribution of heat-radiation of nine stars, over 
the whole visible spectrum and far into the infra-red. 
Coblentz has obtained results nearly equal to these. 
Deflexions corresponding to integrated radiation for 
the Whole spectrum are readily obtained by the same 
means for far fainter stars. 

Interesting though this is, personally I regard it as 
a tour de force; like the interferometer measures of 
stellar diameters, it does not hold out any promise of 
general use, and gives measures which serve only to 
confirm results that are more conveniently and as 
certainly obtained otherwise. 

Besides the interest attaching to a new feat, how* 
s ever, such measures are true physical photometry, as 
absolute as we can make them. The same cannot be 
said of our chief standard, the north polar sequence. 
Perhaps nothing speaks more dearly of the detached, 
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inconclusive and essentially unscientific position of 
stellar photometry than the labour spent upon 
establishing and verifying this work, without reference 
to its subsequent physical interpretation. If my 
words are depreciatory, this does not mean that I 
undervalue those who worked at it, or what they have 

E ‘ven us; it is to remind workers of to-day that we 
ive got into a different era, in which astronomy has 
definitely and finally joined hands with physics, each 
serving and responsible to the other, for mutual profit. 

The north polar sequence was devised by E. C. 
Pickering at Harvard, as his ultimate standard of 
photometric reference. It consists of a carefully 
graded series of stars within 4 0 of the north pole. 

The accepted scale for magnitude is Pogson’s, which 
he derived from J Herschel, defining increment of 
magnitude as proportional to increment of log 
(intensity), so that an increment of magnitude, dm, 
varies as - dill, where 1 is the intensity. This is in 
accordance with Fechner’s law, by which a physical 
intensity is translated into a sense-measure; its 
significance is the escape from introducing an arbitrary 
external unit to measure dl —the instantaneous value 
/ serving for that purpose. To establish a standard 
sequence in accordance with this definition, Pickering 
deliberately employed a vanety of instruments and 
methods, relying upon their mean to cancel the com¬ 
paratively large discrepancies. Such a plan may have 
beer* the best to use at the time it was devised, but it 
is obvious that it may leave a residue of systematic 
error. It was ascertained to do so by F. H. Seares of 
Mount Wilson, and this was confirmed by H Spencer 
Jones at Greenwich. But these are no more than the 
incidents in fixing a critical standard, and one can 
scarcely suppose equal results could have been better 
or more readily obtained. 

What I criticise in the investigation of ‘ magnitudes/ 
of which the standard sequence is merely the best, and 
one of the least extensive, examples, is that the 
measure is a measure of a mixed phenomenon, which 
has never been analysed to its physical basis, and 
which it is usually impossible to complete afterwards. 
There are always and obviously three elements that 
contribute to the measure—the actual radiative 
emission of the source, losses in transit by dispersion, 
absorption and reflection in the instrument and the 
atmosphere, and finally the peculiar sensitivity 
characteristic of the receiving apparatus One form 
of the latter is the eye, supposed reduced to a standard, 
and equivalent to a photovisually corrected lens used 
in conjunction with an isochromatic photographic 
plate and a rather ill-defined yellow filter. The 
result can be made sensibly the same and sensibly 
uniform. 

The position is decidedly more unsatisfactory when 
we deal in photographic magnitudes. Apart from such 
investigations as I advocate below, which have nqt 
yet received a recognised place in astronomy, the 
basis of the adopted treatment is frankly empiric, and 
empiric in a way that holds out no promise of a better 
foundation. After numerous experiments a formula 
has been settled on, tn=*a+byd t where d is the 
measured diameter of the photographed mage, and 
a, b turn out to be sensibly constant over considerable 
ranges. It is a very convenient rule, and it has turned 
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out a great deal of very useful work, in a physical 
sense it is hopeless. 

Now if we accept the heat radiation as standard, it 
is of course familiar that the estimate of intensity made 
by the eye, whether analysed or summed, is distorted. 
Abbot, for example, extended his bolometric measures 
beyond wave-length 2/1, to which the eye is perfectly 
blind. We require an equation of conversion and a 
different equation according to the partition of emissive 
energy along the spectrum. We can imagine then a 
reduced * bolometric ’ magnitude, as introduced by 
Eddington, which corresponds to the true heat emission 
of the star, the correction that produces it being a 
function of the spectral class of the star. This correction 
is large, exceeding a magnitude at both ends of the 
scale Equally a photographic magnitude, derived 
from an ordinary photographic plate, would require a 
different, similar correction, but it is more usual first 
to reduce the photographic magnitude to the photo¬ 
visual, by estimating the difference between the two 
known as the 1 colour correction/ and itself an index 
of the spectral class 

Thus, apart from instrumental and atmospheric 
difficulties, photometry is helpless without at least two 
measures, to give, between them, the total heat 
emission and the spectral class, or in other words the 
size and the shape of the Planck radiation curve. This 
statement assumes that the star radiates as a black 
body, which is sufficiently though not closely or in¬ 
variably verified. So many ways are known for 
finding spectral class that it is sufficient merely to 
mention them. They are designed to apply to different 
cases, according as we want detail or collective sum¬ 
mary, and can dispose of much light or little. The slit 
spectroscope, the prismatic camera, effective wave¬ 
lengths determined by the position of the secondary 
images formed by a very coarse grating, photographs 
with different colour screens interposed, and even eye 
estimates of colour. 

To speak first of one of the desiderata, it has been 
verified beyond any doubt that the temperature 
indicated by the shape of the Planck emission curve 
of the star, which is taken as the < effective tempera¬ 
ture/ or the surface temperature of the star, implies 
quite strictly the spectral class, with its intricate 
detail of absorption lines. It remains only to confirm 
the fact by defining the relation more closely and 
better cleared from impurities, to examine how nearly 
the black body radiation actually applies to a star, 
and finally to search out exceptional cases. 

As this branch of the research has been carried out 
with fair success and with general agreement in result 
for different methods of treatment, some detailed 
reference may be made to the questions it has evoked. 
The investigation proceeds from the evident fact that 
the balance of intensity of a star’s radiation shifts from 
the blue to the red as we cross the spectral series. 
Presumably this is a temperature effect which may be 
interpreted by means of Planck’s radiation curves. If 
we assume that the star’s radiation is itself black-body 
radiation, it would suffice to use Wien’s law and 
determine the summit or maximum of the curve, bu# 
it is preferable to make no assumption and attempt to; 
determine the whole curve. In any case we require :to 
calibrate our apparatus of reception by seeing 
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it records when exposed to a standard source. It is 
possible to make such a source terrestrial. Wilsing 
employed as his standard an electric oven, constructed 
as a black body, against which he calibrated a glow 
lamp, which in turn was compared with the stellar 
spectrum. His work was visual. The method requires 
the subsequent elimination of instrumental and atmo¬ 
spheric losses. The latter vary rapidly and greatly. 
Accordingly Wilsing’s measures show a rather wide 
dispersion, and there are some improbable results for 
individual stars. Besides, the general scale seems low, 
sq that systematic error has not been avoided. But 
these are minor criticisms by which one tries to learn 
the lesson of the difficulties. The whole work, including 
that of his collaborators Scheiner and Munch, is a 
monument of skill and care. 

To vary the method as Wilsing’s experience suggests, 
I have photographed the spectra upon panchromatic 
plates sensitive up to Frauenhofer’s (B), and in place 
of the terrestrial source as standard I have made 
comparison with a similar spectrum of Polaris, taken 
first and last on each plate, to guard so far as possible 
against atmospheric vagaries. Apart from altitude 
effect, it is assumed that both stars are equally affected 
by losses, so that there is no allowance to be made m 
the relative measures. We have then before us an 
interesting problem of interpreting the photographic 
deposit in terms of the active light Different times 
of exposure and different wave-lengths enter with the 
changing sensitivity of the plate. It is in fact the 
basic problem of sensitometry One might say that 
little can be said of it, except that it is enormously 
complicated. What the star contributes is merely a 
1 latent image ’ that cannot be examined, and the 
outcome depends on the chemicals used, their handling 
and temperature. The matenal employed is none too 
uniform. It is altogether a region that has hitherto 
been avoided, and that one would rather avoid if the 
gain were not so manifest of reducing it, even partially, 
to order. Besides, what is the alternative ? There are 
exactly the same obscurities m using the eye, but it 
gives no permanent record that one can experiment on 
and cross-examine. Two other detectors of the same 
order of sensibility are offered—the selenium detector 
and the photo-electric cell. Whether photography 
may be more or less obscure than these, in a metric 
sense, it is certain we are more familiar with its troubles, 
and are in any case bound to use it for other purposes. 
Hence it appears to me, the sooner the discussion of 
this photographic deposit is reduced to a standard for 
scientific purposes, the better. 

My own effort has been confined "to reducing the 
complexity by defining the circumstances. If the 
temperature, chemicals and handling are kept the 


same, and if the photographic constants p and y are 
separately determined in the laboratory for each batch 
of plates and for each wave-length used, then it would 
appear that the blackening of the plate can only 
depend on the intensity of the light and the time of 
exposure, or alternatively, the intensity is a function 
of the blackening and the time. The last two are 
measurable, so that to derive the former requires 
merely the establishment of a calibration curve in the . 
laboratory as indicated above. Departures must be 
treated as accidental anomalies. It can be shown that 
a manageable theory may be built on this basis, 
applying at any rate to the case when the desideratum 
is the shape of the radiation curve, leading to an easy 
equation between the relative temperatures of two 
sources, as indicated from any wave-lengths at which 
their spectra are compared 

It will be noted that this method fails to provide an 
absolute standard temperature unit, as basis. This, 
however, may be supplied by taking the temperature 
of a f Go' star the same as that of the sun , but in fact 
when a great many stars are used, the indeterminate¬ 
ness is distributed over them all, and it is found that 
a coherent treatment permits of very little latitude, 
without thrusting very improbable figures upon one or 
other of the extremities. 

A parallel treatment of the area of the radiation 
curve, giving the total bolometnc emission of the star, 
should not present any insuperable difficulty. We 
should then have by direct determination the two 
fundamental elements of the star's radiation, tempera¬ 
ture and quantity. 

The measurement of the intensity of individual lines 
in the spectrum promises at least as much interest 
as a treatment of the whole. But in writing this 
summary directed to a special object, I have omitted 
many points which mean a great deal to those con¬ 
versant with astronomical literature. If we want 
to pass from the 4 magnitude 9 of a star to its radia¬ 
tive emission, we require to know the magnitude of 
the sun and the distance of the star A few decades 
ago the number of stellar distances known was so 
insignificant that no general treatment was possible. 

It was the want of this knowledge that really accounts 
for some of the deficiencies of which I have spoken 
above, But that is now past. Some thousands are 
now determined, and their number is still rapidly 
increasing. Of stellar masses we still have only a very 
few determined directly; but a well-credited theory 
permits us to calculate these too, even for individual 
stars. These are necessary adjuncts if astronomy is to 
unite itself with physics, and the astronomer may be 
relied upon not to fail in supplying them. 


The Active Principles of the Pituitary Gland. 


C INCH the discovery by Oliver and Schafer of the 
^ Hood - pressure raising or pressor effect of 
extracts of the posterior lobe of the pituitary gland, a 
number of other phenomena caused by injections of 
thi$ material have been described; thus although in 
mammals the blood-pressure is raised, in birds it is 
ifcdtabfed# |n the former the extract also stimulates the 
> Contract, and produces an increased flow of 
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milk and an increased secretion of urine, under certain 
conditions, but under others the urinary flow is 
markedly diminished. In frogs the extract stimulates 
the pigment-carrying cells or melanqphores to dilate, 
producing thereby a darkening of the skin of the 
animal. It may be noted that these active principles 
ape all obtained from the non-glandular posterior lobe 
of the organ, which is composed chiefly of neuroglial 
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tissue, although it has a partial investment of glandular 
cells from the pars intermedia . The glandular anterior 
lobe, which is essential for normal growth, has not yet 
yielded for certainty an active extract to the labours of 
the biochemist. 

Are these various active principles, designated in the 
present state of our knowledge by an adjective 
descriptive of the effect produced, all different, or is 
there only one, or possibly only two or three ? Subject 
to the isolation of one (or more) in a chemically pure 
condition, we can only attempt to reach an answer to 
this question by consideration of the indirect evidence 
which is available Before reviewing some recent 
work on this subject, attention may be directed to one 
or two points. It is generally held at the present time 
that the diuresis observed after injection of a posterior 
lobe extract intravenously into an anaesthetised animal 
is caused by the rise of blood-pressure simultaneously 
produced, with perhaps a dilatation of the kidney 
blood-vessels, and that the galactogogue effect is due 
to the same principle stimulating the smooth muscle 
fibres in the walls of the ducts of the mammary gland, 
and so leading to an expression of the milk already 
secreted; in neither case is it considered that the 
extract stimulates the kidney or mammary gland 
cells to increased activity. It appears almost certain 
that some of the effects must be pharmacological rather 
than physiological, the usefulness of a principle which 
will produce a flow of milk and an expulsion of a foetus 
from the uterus to a fish or frog is obscure. 

Evidence as to the identity or otherwise of the 
active principles has been sought by an examination 
of the glands of different species for the presence of 
the various activities associated with gland extracts. 
According to a table given by L. T. Hogben and 
G. R. de Beer (Quart Jourrt. Exper . Physiol , 1925, 
vol. 15, p 163), extracts of the pituitaries of elasmo- 
branch and teleost fish, amphibia, reptiles, birds and 
mammals produce all the effects obtainable from such 
extracts, except that there is some doubt as to the 
presence of a pressor and diuretic principle in the gland 
of the skate. The authors have made quantitative 
comparisons of the contents of the skate’s and cod’s 
glands in the pressor and oxytocic (uterine-stimulating) 
principles, and have found that the latter contains 
twenty to thirty times as much oxytocic activity as 
the former, tested on the virgin guinea-pig’s uterus, 
whilst the pressor activity of the cod’s gland is at 
least five times more than the skate’s, tested on the 
spinal cat. Unfortunately, the doses of skate’s gland 
extract used failed to produce any rise of blood- 
pressurc; it is possible that with larger doses some rise 
might have been obtained, seeing the great difference 
in their relative oxytocic activities. Hence the ex¬ 
periments are inconclusive, but afford no evidence that 
the two principles are separate chemical compounds. 

Since the principles are so widely distributed through¬ 
out the animal kingdom, the differentiation between 
them must be made, if at all, by other means. Is 
there any difference in their distribution in the gland 
of a single species ? That is, can differences be detected 
between their concentrations in the pats nervosa and 
in the pars intermedia , both of which structures are 
included in the posterior lobe ? Hogben and de Beer 
have also investigated this question and find that 
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in the pituitary gland of the ox the pars intermedia, 
although containing roughly only one-fifth of the 
amount of the principles in the pars nervosa, yet 
consistently contains more of the oxytocic principle 
than of the pressor, although usually the difference is 
not great. The authors favour the view that these two 
principles are probably different chemical substances. 

Further light is shed on the problem by greater 
knowledge of the chemical properties of the active 
substances, and of their specific or non-specific nature. 
Thus Hogben (ibid, p. 155), investigating the depressor 
effect of injections of extracts of the posterior lobe in 
birds, finds that other tissue extracts fail to give this 
response; moreover, the chemical properties Of the 
active principle are, so far as investigated, the same 
as those of the other principles ana different from 
those of a non-specific depressor such as histamine. 
The compound is localised mainly in the pars nervosa . 

The principle influencing the secretion of the urine 
has been investigated in some detail by N. S. Craig 
(ibid. p. 119) The diuretic action of posterior lobe 
extracts was the first to be discovered, and it was only 
later found that in the disease diabetes insipidus , 
characterised by great thirst and the passage of large 
volumes of urine, subcutaneous injections abolished 
temporarily both the thirst and the polyuria, thus 
exerting an antidmreiic effect. It appears, therefore, 
that one of the functions of the posterior lobe of the 
gland is to maintain the concentration of the urine; 
if this function is deficient, polyuria and thirst result. 
Craig finds that, injected subcutaneously into un¬ 
anaesthetised cats, the extract delays the diuresis 
produced by giving water or saline solution by mouth, 
but has much less effect on that following the exhibition 
of a solution of urea. No evidence of a delayed 
absorption of the fluid from the gastro-mtestinal tract 
was obtained, so that it must be retained in the body 
after absorption; certain observations on the haemo¬ 
globin percentage in human blood after the administra¬ 
tion of fluid by mouth and the injection of pituitary 
extract confirm this result. The author inclines to the 
view that the principle exerts its influence by an action 
on the cells of the kidney. 

It is usually stated that extracts of the posterior 
lobe stimulate all forms of smooth muscle. A. D. 
Macdonald (ibid. p. 191), as the result of an investigation 
of their action upon isolated strips of smooth muscle from 
the mammalian ileum, disagrees with this statement. 
He finds that not all commercial extracts stimulate 
this preparation, that the stimulating substance can 
be preferentially extracted from laboratory-desiccated 
posterior lobe by alcohol, which extracts the non¬ 
specific depressor compound, and also to a certain 
extent by ether, which extracts neither the pressor 
nor the oxytocic principles, that it is present in other 
tissues, and hence is not a specific principle of the 
pituitary gland, and that it is not destroyed by boiling 
in dilute alkali, which treatment deleteriousiy affects 
both the pressor and oxytocic activities. It is probable, 
therefore, that the stimulating substance is bm&mine, 
which occurs in most tissue extracts, and that it is not 
quite completely removed from desiccated posterior 
lobe preparations by alcoholic extraction; although a 
preparation thus treated may show no deprewrweet 
on injecting a second dose into a 

: , * * ’ ,, i - '‘"‘i 

* » 1 . r j > 1 v'v v n^ 


NATURE 


729 


May 23, 1936] , 


histanunemay have been left behind to stimulate the 
smooth muscle of the intestine, since the latter is about 
one hundred times more sensitive to histamine than it is 
to pituitary extract. It is possible, from some experi¬ 
ments on the heart of the dogfish, that small quantities 
of choline are also present in most posterior lobe 
extracts. Hence it must be concluded that any 
gut-stimulant action which pituitary extracts possess 
is very laigely or entirely due to the presence therein 
of the non-specific Btimulants histamine and choline. 

Finally, reference must be made to the attempted 
chemical separation of the active principles. As 
W. Schlapp {ibid. p. 327) points out, the identical 
behaviour of the different principles through a large 
number of chemical manipulations is not sufficient 
evidence of their chemical identity, more especially as 
the non-specific histamine apparently accompanies 
them in many cases. On the other hand, a separation 
of two by a single chemical treatment would argue very 
strongly in favour of their non-identity. The author 
finds that the pressor, oxytocic and melanophore 
principles are all destroyed at the same rate by boiling 
in dilute acid, but that the pressor and melanophore 


activities are not extracted by butyl alcohol, whereas 
the oxytocic largely passes into this solvent; further¬ 
more, lead sulphide adsorbs almost all the pressor and 
melanophore material present in a solution, but only 
about half of the oxytocic. He concludes that the 
pressor (and melanophore) and oxytocic activities are 
mediated by two separate and distinct substances, 
thus agreeing with Hogben and de Beer, who by a 
different method reached a similar conclusion. Now 
the melanophore principle appears to exist in greater 
concentration in the pars intermedia than in the pars 
nervosa , thus resembling the oxytocic but differing 
from the pressor principle. Hence it appears probable 
that these three activities of posterior lobe extracts 
are due to the presence in them of three different 
chemical compounds. Their relationship to the a vine 
depressor and antidiuretic principles requires further 
research for its elucidation ; whilst Macdonald’s results 
throw doubt on the specificity of the galactogogue 
effect. The conclusions reached from a consideration 
of the work mentioned above agree \n general with 
those which may be drawn from the experiments of 
other investigators. 


Vital Statistics of Scientific Academies. 1 


A COMPARISON of the life statistics of such 
bodies as the Royal Society of London and the 
scientific academies in other countries is interesting, 
because the efficiency and influence of these institu¬ 
tions depend to some extent on the average age of 
their membership. Unless they contain a sufficient 
sprinkling of the younger generation and elections are 
not delayed until a man has done his best work, the 
institution will cease to command confidence and be 
hampered in the fulfilment of the object for which it 
was founded. We welcome the publication of the 
statistics collected by Prof, Raymond Pearl, and 
published by the National Academy of Sciences of 
Washington, because it allows us—so far as the limited 
material permits—to form a judgment of the effects of 
the conditions of election, which differ materially from 
those applying to the Royal Society, The latter, as is 
well known, has elected since 1848 fifteen members 
every year, while the leading scientific body in the 
United States has followed the practice of Continental 
academies and limited its total membership. 

A statistical inquiry was first made in England by 
General Strachey {Proc. Roy . Soc., vol, 51,1892) in the 
latter part of the last century, primarily for the purpose 
of forecasting the ultimate membership of the Royal 
Society, which had fallen from 768 in 1848 to 427 in 
1891 (not including 36 fellows elected under a special 
rule). There were then still 26 members alive who 
were fellows in 1848, when the statutes were changed. 

In the United States the problem is reversed, the 
question bemg, what'the number of elections per year 
should be $0 that the Academy might settle down at the 
maximum membership fixed by charter in 1863 at 250. 

Hie National Academy started with a membership of 
4$, and, anxious no doubt to set a high standard, it was 
slow nv making any substantial additions. During the 
fittt twenty years of its existence ninety-five new 
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members—that is, less than five per year—were elected, 
and the number of elections diminished still further in 
the second period of twenty years, when the annual 
average of new members fell to a fraction more than 
three. Since 1905 the Academy increased more rapidly 
“ under pressure of an arbitrary rule which virtually 
forced the election of 15 per annum.” Reference to 
this rule occurs twice on the same page in Prof. Pearl's 
publication, but its exact terms are not stated. 

The average age of members of the National Academy 
on May 1, 1925, was practically identical with that 
which I found for fellows of the Royal Society at the 
beginning of 1923, being 60*7 years in one case and 60*9 
years in the other. But there is a great contrast in the 
admission of men below middle age. During the sixty 
years that have elapsed since the first nominations under 
the charter, Washington has elected only one man below 
the age of thirty, while the Royal Society has elected 
twenty-nine in the course of seventy-five years. The 
same tendency is shown in elections below the age of forty 
years. The percentage of elections under that age was 
33*9 at the Royal Society and only 19-9 at Washington. 
The further fact emerges that the election of younger 
men to the National Academy has very markedly and 
steadily decreased since its foundation. On this point 
Prof. Pearl makes the following startling remarks :— 

" It is easy to attribute the changing habits of the 
Academy relative to the election of young men to ,a 
growing conservatism of that body itself That this 
is the sole cause I doubt. It is at least possible, and I 
incline personally to think it probable, that the 
increasing organization, standardization, mechaniza¬ 
tion, and constant striving for efficient mediocrity in 
all our academic life, which every thoughtful person 
has Seen going on during the past 30 years, and which 
some have deplored ana vainly endeavoured to stop, 
is Showing as one of its most dreadful effects the 
curbing and fettering of the progress of the really 
brilliant student," 
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It is not for us to comment on this formidable 
indictment* 

At the Royal Society the decline in the number of 
elections of young men appears to a much smaller 
extent, and may be accounted for without assuming a 
decline in intellectual power. The statistician had 
better confine himself to his job ; and if he ventures on 
explanations it is safest to assume that the general 
intelligence of a country is less likely to change than the 
state of science, which at different stages of its progress 
requires different types of intellectual activity. 

One factor affecting the average age of admission is 
the greater competition due to the enormous increase in 
the scientific output of the British universities. This is 
strikingly illustrated by the increase in the number of 
men presenting themselves for election. The assistant 
secretary of the Royal Society has kindly supplied me 


with the relevant figures, I have collected these in the 
following table, in which the columns headed * N ’ give 
the five-year averages of the numbers of candidates. 


Prxiod 

N 

Period. 

N 

Period. 

AT 

1848-1852 

1853-1857 

1858-1862 

1863-1867 

1868-1872 

30 

36 

42 

50 

52 

1873-1877 

1878-1882 

1883-1887 

1888-1892 

I893-1$97 

53 

33 

60 

68 

73 

1898-1902 

IOO3-1907 

1908-1912 

1913-1917 

1918-1922 

86 

3 

u6 

”3 


I have not ascertained the ages of the candidates, but 
am under the impression that they would show a slight 
increase in the last twenty years. Since 1922 the 
number has been 112 on the average. 

Arthur Schuster. 


Obituary. 


Mr. Joseph Lucas. 

R. JOSEPH LUCAS, who died on April 20 last 
at the age of seventy-nine years, was educated 
at Westminster School and in 1867 joined the Geological 
Survey of Great Britain During his nine years in the 
service he was employed in mapping the Carboniferous 
rocks in the West Riding of Yorkshire, and, later, the 
area in north-east Yorkshire, within which the Cleve¬ 
land ironstone occurs. While in the West Riding he 
was much impressed with the great amount of water 
yielded by the Lower Carboniferous sandstones, and 
this probably led to his taking up the study of water 
supply and the profession of water engineer on his 
retirement from the Geological Survey. 

Although his investigations covered many parts of 
England, Mr. Lucas concentrated on the area of the 
Thames Valley, and all his more important publications 
dealt with this region. His work was marked by a 
distinct originality of thought and at once brought him 
into public notice He was probably the first to pub¬ 
lish a hydrogeological map with artesian contours, 
which he defines as a senes of lines drawn through a 
number of points at which the water rises to the same 
height above Ordnance Datum. He gave much addi¬ 
tional evidence of the steady fall of the underground 
water-level in the Chalk and suggested that such maps 
should be prepared at intervals, as by them this fall in 
the water-level would be more clearly shown. 

A fairly full summary of Mr. Lucas’s more important 
publications and conclusions are given by Whitaker in 
his comparatively recent work on the water supply of 
Surrey (Mem, GeoL Survey of England and Wales, 
“ The Water Supply of Surrey/’ by W Whitaker (1912), 
pp 14-17. See also Bibliography (tbtd.), pp. 328-330). 
A brief account is here given of Mr. Lucas’s first paper, 
“ Horizontal Wells ” (published privately in 1874), and 
of his second and better-known “ Artesian System of 
the Thames Valley/’ published in 1877 in the Journal 
of the Soaety of Arts , vol. 25, No. 1277, p. 597. The 
second work contained the original and valuable 
“ Hydrogeological Map ” showing the underground con¬ 
tours of the water-level in the Chalk, but referred 
only to the area south of the Thames. In 1878 he 
published privately a complete map of these under- 
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ground water contours both north and south of the 
Thames. This proved so instructive that it was 
republished by the Geological Survey together with 
two other similar maps showing their position first in 
the period between 1890 and 1900 and later in 1911 
(Mem, GeoL Survey of England and Wales, “ Records of 
London Wells/ 1 by G Barrow and L. J Wills (1913), 
P ! 9 )- 

Later on, Mr. Lucas turned his attention to the water 
supply that could be obtained from the Lower Green¬ 
sands of Hampshire and Surrey, and a short r6sum6 of 
the work was published in 1880 Though he con¬ 
tinued to practise as a water engineer for some years, 
he ceased, after this, to make any further publications 
of general scientific interest. 


Dr. B. P Grenfell. 

The death is announced of Dr. Bernard Pyle Grenfell, 
honorary professor of papyrology in the University of 
Oxford, which took place at Eley, Perth, on May 17. 
Dr. Grenfell was born in Birmingham in 1869, and was 
educated at Clifton College and Queen’s College, Oxford. 
After taking his degree with first-class honours in both 
Moderations and Lit. Hum., he was elected to the 
Craven fellowship and a fellowship at his own College. 

In 1894 Grenfell began work as an excavator under 
Sir Flinders Petrie, who confided to him the editing 
of a Greek roll which proved to contain enactments 
of Ptolemy Philadelphus I. of the greatest importance 
for the currency and fiscal systems of Egypt. It was 
in this year that there began his long association with 
A. S. Hunt, which was to prove so fruitful in the study 
of the fragments of papyri which they discovered in 
the course of their excavations at Oxyrhynchus. From 
these were derived the " Sayings of Jesus " and the 
many other fragments published in the Oxyrhynchus 
series, which have thrown a flood of light on many 
aspects of the social and religious life of Egypt, ae well 
as much matter of literary interest and of importance 
to the scholar. Grenfell himself was especially interested 
in the intricate problems of fihance and currency in 
Egypt—a subject in which he had early shown hb 
competence in a masterly account of the ratio of aftver 
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to copper which had appeared as an appendix to his 
edition of the Ptolemy text referred to above* 

In 1906, while excavating at Oxyrhynchus, Grenfell 
broke down through overwork. Though he recovered 
for a time, he broke down again in 1908, the year he 
was elected first professor of papyrology at Oxford, 
and it was only intermittently that he was able to 
resume wofk after that date. In 1913 he was appomted 
honorary professor of papyrology. He was an Hon. 
Litt.D. of the University of Dublin, and Hon.D Jur. 
of Graz, corresponding fellow of the Munich Academy, 
member of the Academia dei Lincci,and Drcxel medallist 
of the University of Pennsylvania. 


The death of the eminent French entomologist the 
Abbi J, J. Kieffer occurred on December 30 last 
For many years he was on the teaching staff of the 
College of St Augustin at Bitche in Lorraine, where he 
devoted himself largely to entomological research His 
earlier work was concerned with the taxonomic study 
of gall-making Diptera and Hymenoptera, but latterly 
he turned his attention to the Chironomid® and became 
the foremost European authority on the family. His 


most enduring contribution is his “ Monographic des 
Cecidomyides d’Europe et, d’AlgSrie" (1900), which 
contains a wealth of biological and anatomical informa¬ 
tion, and is profusely illustrated. His death loaves a 
gap in the ranks of the few students of the difficult and 
obscure groups of insects among which he laboured so 
assiduously. 


We regret to announce the following deaths: 

Sir Harry Brookes Allen, ementus professor of 
pathology in the University of Melbourne, and presi¬ 
dent in 1908 of the Australasian Medical Congress, 
aged seventy-one years 

Dr J T Bottomley, F R S , for many years Arnott 
and Thomson demonstrator (experimental physics) in 
the University of Glasgow, and the author of ele¬ 
mentary text-books on dynamics and hydrostatics 
and of papers on the thermal conductivity of water, 
permanent temperature of conductors, etc , on May 
18, aged eighty-one years 

Prof L A Herdt, professor of electncal engineer¬ 
ing at McGill University, Montreal, and president of 
the Canadian National Committee of the International 
Electro-technical Commission, aged fifty-three years. 


News and Views. 


It is gratifying to note that a serious effort is being 
made in the United States to assist the development 
of research in pure science, and in that land of dollars, 
concentrated energy, and munificent benefactors we 
have little doubt that the scheme adopted by the 
National Academy of Sciences will meet with the 
success it deserves. The general purpose of this 
scheme is "to increase and strengthen American 
contributions to the mathematical, physical, and 
biological sciences by the creation of a national fund 
to aid skilled investigators." Universities and other 
higher institutions will be expected to co-operate 
by assuring complete sympathy with research, by 
relieving the professoriate from the excessive demands 
of teaching and administration, and by providing 
all necessary laboratory accommodation and facilities 
The endowment fund which has now been launched, 
and by means of which it is hoped to raise twenty-five 
million dollars, will be controlled and administered 
by a board of trustees consisting of Mr Herbert 
Hoover, as chairman, and twenty-five well-known 
public men, including some of the foremost scientific 
workers. In a brochure recently issued by the 
National Academy of Sciences, the trustees declare 
their conviction that the funds at present available 
ior the support of research in pure science are far 
below what the population, education, and material 
resources of the country demand The United States 
already occupies a leading position in industrial 
research; it should rank with the most enlightened 
nations in the advancement of pure science* 

Russia affords a field for research in so many 
important branches of knowledge that any indication 
af a revival of interest in scientific matters among her 
people is Of more than local moment. Under the 
Sttpixt the study of the archaeology, ethnology, and 
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cultural history of the vast territory included within 
its boundaries was actively pursued, but unfortunately 
the results were not made widely known Publication 
was much delayed, and comparatively little appeared 
in languages other than Russian It is possible that 
under the Soviet Government conditions may be 
changed It would appear at any rate that there is 
a strong desire to encourage the continuation of the 
scientific work which was earned on under the old 
regime and even to extend it As an example, we 
may mention the development of the regional survey. 
The extent to which this form of activity has been 
encouraged and the proportions it has now assumed 
are described in a paper by Prof P D Schmidt, of 
Leningrad, which was read at a meeting held in 
London in September last to celebrate the ter¬ 
centenary of the Russian Academy of Sciences, and 
is now published in the Sociological Review for April 
The movement began in 1921, when a Congress was 
held on the initiative of the Academy. A central 
bureau was organised in January 1922 at Leningrad 
with a branch at Moscow. By March 1923 there were 
231 societies with 285 museums, 21 biological stations, 
and 16 natural reserves or parks, and in June 1925 
it was estimated that there were more than a thousand 
institutions dealing with regional surveys. The 
museums have proved the most successful feature 
and are very popular among the peasantry ; but a 
great deal of original work has been done in biology, 
geography, archaeology, and the study of local history 
and culture, and most centres publish a periodical 
dealing with these activities* 

Machine design has made during^ the last century 
enqrmous developments and shows no signs of having 
reached a standstill, but the designer as a rule con¬ 
siders primarily the work to be turned out by the 
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machine and gives relatively little attention to th© 
operator of the machine. Nor do operators, as a 
rale, complain when the construction of the machine 
induces bad posture, inconvenience, or fatigue, for 
with habit they become acquiescent to an existent 
state of affairs. The Industrial Fatigue Research 
Board in a recent report (H.M.S.O., price is. 3^ , 
No, 36) by Legros and Weston directs attention to 
this neglect. Investigations have been made into 
machines used in laundries, leather factones, sheet- 
metal trades, textile trades, etc., from the point of 
view of the worker, and it is found that much fatigue 
and faulty posture might be eliminated by altering 
the designs somewhat. Suggestions are made for 
improvements. The Board points out that the work 
is in a preliminary stage and deals only with a few 
examples of industrial machines. It is, however, a 
very important aspect and the report is timely in 
its insistence that the unit is not the machine but 
the worker and the machine. 

A report on the administration of the Meteoro¬ 
logical Department of the Government of India in 
1924-25, and a general survey of half a century’s 
work since the establishment of the department, has 
recently been issued by Mr. J. H. Field, Director- 
General of Observatories. This is the fiftieth ad¬ 
ministration report of the India Meteorological 
Department, and records the completion of the first 
half-century of systematic observations on weather 
m India by uniform methods. The retirement of 
Sir Gilbert Walker, who for some twenty-one years 
ably directed the policy and work of the depart¬ 
ment, is an especial feature. During the year the 
services of cyclone warning to ports and shipping, 
and of flood warnings to officers m the irrigation, 
railway, and other departments, were carried out. 
The period was marked by heavy localised rainfall, 
causing destructive floods from time to time in various 
parts of India, but the sea areas were unusually free 
from severe storms. Upper air work has been carried 
out in association with Army Headquarters for the 
needs of artillery and Royal Air Force, and telegraphic 
forecasts of bad weather were sent throughout the 
year to these authorities. The probability of closer 
co-operation with the Royal Air Force as the develop¬ 
ment of civil and military aviation progresses, is 
alluded to. Marine meteorology is being actively 
advanced, and wireless weather messages from ships 
at sea are used to supplement the coast observations 
in cyclone-warning work Rainfall registration is 
earned out at nearly 3000 stations scattered well over 
India. The historical survey of half a century’s work 
is of considerable interest. 

A public lecture on " The Ethnographic Approach 
to the Native Problem ” was delivered by Capt. 
G. Pitt-Rivers at the London School of Economics, 
Houghton Street, Aldwych, on Tuesday, May 18 
The subject is one on which Capt. Pitt-Rivers is 
especially competent to speak. His experience of 
native administration in the Papuan area has given 
him a dear insight into the difficulties of the native 
problem, to which he has also devoted dose study 
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from the special point of viewof the anthropologist. 
Current events in the Union Parliament of South 
Africa serve as a reminder that the native problem 
is an insistent one in any widespread association of 
peoples such as the British Empire. Those who are 
most competent to judge and are most dosely ac¬ 
quainted with the conditions in British tropical and 
sub-tropical dominions and dependencies are convinced 
that the ultimate prosperity of the State and the well¬ 
being of the individual are largely dependent upon a 
fair and sympathetic solution of the problem—a 
solution which will take account of the mentality 
and culture of the native populations as well as of 
the modifications m custom and outlook which have 
been forced upon them by contact with European 
civilisation 

Besides detailing the work carried out in the 
Museum itself during 1924, the Report of the Director 
of the Bernice P. Bishop Museum (Honolulu, 1925) 
gives an account of several expeditions by sea, A 
party on the mine-sweeper Tanager made a re-survey 
of Necker and Nihoa Islands, especially of the ancient 
building sites The mine-sweeper Whippoorwill made 
two trips : the first to Fanning, Christmas, Jarvis, 
and Washington Islands, near the Equator in long. 
i 57 °“ i6 5 ° W. , the second to Baker and Howland 
Islands, long. 175 0 W Some of the same islands, as 
well as Malden and Toagareva Islands and Tahiti, 
were visited by representatives of the Museum on 
board the Katmitoa , a four-masted schooner with 
accessory oil-power, as guests of Mr. and Mrs. M. R. 
Kellum. On these expeditions many ethnological 
observations were made and large collections obtained 
for future study in the Museum. A botanical survey 
of Hawaii and the preparation of a Hawaiian dic¬ 
tionary are among the more important works being 
undertaken by this active Museum. 

On April 15, according to an announcement of 
the Smithsonian Institution, Mr. Henry B, Collins, 
assistant curator of the National Museum, left 
Washington to explore the tract of the Louisiana 
coast westward from New Orleans, which was the 
camping grounds of the Attacopa and Chitimacha 
Indians, about whom it is stated nothing has ever 
been written. The Attacopa were one of the few 
cannibal tribes of the American continent, though it 
is not known whether the practice was followed for 
ceremonial or other reasons. The Chitimacha were 
a people of much higher culture than the Attacopa, 
and seem to have been related to the Natchez. They 
had the same caste system, which descended through 
the mother, and their language was airni^ r that 
of the Natchez. Mr Collins’s, work will be directed 
specially to the investigation of the mounds with 
the view of ascertaining whether they are true 
mounds or shell heaps. On completion of his work 
here he will proceed to the Mississippi Vailey to 
continue the work of exploring the Choctaw mound 
which he began last year. 

During the past few years there has been m^ch 
discussion concerning the merits of the 
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treatment pf tuberculosis. This treatment consists 
in the use of a vaccine, analogous to tuberculin; and 
of a serum consisting of a mixture of anti-serums 
prepared with vanous strains of the tubercle bacillus 
and other organisms. The Science Committee of the 
British Medical Association has summarised the known 
details of the preparation of the agents and of the 
effects of the anti-serums m the British Medical 
Journal (April 24, 1926, p. 755), and points out that 
the exact methods of preparation have never been 
fully published, and that, therefore, the remedy is 
of the nature of a " secret remedy." It is also pointed 
out that no investigations, carried out under stnct 
experimental conditions which afford direct and con¬ 
vincing evidence of the curative action of the remedy, 
have been published. 

The inter-relationship of food, health, and strength 
is discussed by Sir Arbuthnot Lane in an article in 
the Quarterly Review for April, While fresh air is' 
undoubtedly important, though animals and primitive 
natives disregard it, right food seems vastly more 
important to men and animals. Much of our food 
nowadays is soft, de-vitamimsed, de-mineralised, 
chemically-coloured and preserved, and highly spiced 
Failure to use our strong jaws, powerful jaw muscles, 
and teeth by the consumption of soft stuff, swallowed 
without chewing, results in the recedmg jaw, the 
narrow nose, weak throat, decaying teeth, toxic gums 
and tonsils. The capacity of the stomach and bowel 
clearly indicates that man was intended to live on 
bulky, not concentrated, food A ' tablet 1 diet is an 
absurdity. Only a well-filled bowel readily empties 
itself ; a sluggish bowel means stagnation and putre¬ 
faction of its contents and absorption of poisonous 
products. A far-reaching reform is necessary ; we 
must go back to sound natural food; and this is one 
of the objects of the New Health Society founded by 
the writer. 


The extensive development of agricultural planting 
enterprises in Ceylon during the last hundred years 
has been accompanied by a volummous literature, 
much of which is widely scattered and difficult to 
trace without undue expenditure of time. This has 
led to the publication by T. Petch of a u Bibliography 
of Books and Papers relating to Agriculture and 
Botany to the end of the Year 1915 " (Peradentya 
Manuals t 3, 1925), consisting of a list of more than 
five thousand references to the two subjects, exclusive 
of entomological work. Much care has been devoted 
to its compilation, and it is believed that the list is 
almost complete. The literature is classified under 
subjects, but there is no general alphabetical list of 
aU the references. The bibliography should be of 
Bjpedcd value to all interested in tropical agriculture 
and botany, as it is stated that the literature of Ceylon 
on the** subjects provides a mass of information rarely 
equalled in any tropical country. 


Mr.Hbnky Woods, of the Sedgwick Museum, 
Gwhtidge; Dr. Cyril Fox, Keeper of the Depart- 
"|t of Archaeology in the National Museum, 
/Aid. Edward Wooler of Darlington, have 
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recently been elected honorary members of the York* 
shire Philosophical Society. 

An International Congress for Applied Mechanics 
will be held at the Federal Technical University, 
Zurich, on September 12-18. Prof E Meissner will 
be glad to receive the names of those who propose to 
attend. The titles and an abstract (not exceeding 
300 words) of any paper offered for presentation at 
this Meeting should be forwarded to him at the 
University not later than June 1. Lectures have 
been promised by Prof P. W Bridgman of Harvard, 
Prof P Debye of Zurich, Prof T. Levi-Civita of 
Rome, Prof L Prandtl of Gdttingen, and Prof G I. 
Taylor of Cambridge, among others 

The report of the National Baby Week Council 
for 1925, recently received, gives an account .of the 
finance and activities of the Council and the results 
of the competitions for that year. "Baby week" in 
Great Britain is being organised this year on July 1-7, 
and a leaflet instructing how to organise a baby week 
celebration may be obtained from the Secretary of 
the Council, 117 Piccadilly, London, W.i. 

The Smithsonian Institution of Washington has in 
view the preparation of a descriptive account of 
the plants of all Central America Dr Paul C 
Standley, botanist of the National Herbarium, has 
just returned from Costa Rica with a collection of 
nearly twelve thousand plants, including two thousand 
orchid specimens He is now preparing a memoir on 
the flora of Costa Rica, whilst the Smithsonian 
Institution is seeking funds to prosecute botanical 
exploration in Honduras and Nicaragua, two regions 
as yet very inadequately worked. 

The next award of the Fondation George Monte- 
fiore, which is given triennially for the best original 
work bearing on scientific progress and on the advance¬ 
ment of technical applications of e’ectricity, will be 
decided m 1927. The latest date for the receipt of 
competing works is April 30, 1927, and they should be 
addressed to the Secretaire-archiviste de la Fondation 
George Montefiore, Association des Ing6meurs 61ec- 
triciens sortis de lTnstitut 61ectrotechmque Monte¬ 
fiore, rue Saint-Gilles, 31, Ltege The prize, which 
may be divided, will be worth 20,500 francs, and is 
awarded by an international jury of ten, five of whom 
are Belgian electrical engineers. 

The German Scientific and Medical Association 
met in 1924 at Innsbruck; last year there was no 
meeting. This year the Association meets at Dussel- 
dorf on September 19-26. Preliminary announce¬ 
ments are dated April, and the detailed programme 
is expected in July. Invitations are extended to all 
scientific workers and doctors of German speech 
and to all who appreciate German character and 
learning There is also to be an exhibition of hygiene, 
social welfare, and physical exercises. The general 
sessions and chief group sessions are already planned. 
Thi'maln topic is scientific research in relation to 
industry; other matters for discussion are vitamins, 
capillaries, goitre, non-ferrous metals, noxious animals, 
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quantitative spectrum analysis, luxury-poisons, syn¬ 
thetic anti-malaria drugs, There are fifteen scientific 
sections, including physical chemistry, pharmacy, 
genetics, eugenics, mathematical and scientific 
education, as well as other titles familiar at the British 
Association The medical sections are nineteen in 
number. Correspondence should be addressed to 
Bdro der 89 Versammlung der Gesellschaft Deutscher 
Naturforscher und Aerzte, Diisseldorf, Schliesfach, 
Nr 66, 

The Italian Ministry of Aeronautics has issued a 
small Annuano for the use of aviators It contains 
tables of the rising and setting of the sun and moon 
and other astronomical mfoimation, besides tidal, mag- 
netical, and meteorological information likely to be 
of value in aviation The latter half of the book 
gives the position of wireless stations, wave-length, 
call letters, and times of transmission of weather 
bulletins The book is well arranged in a handy 
form suitable for ready reference. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned 1 —A lecturer 
in philosophy in the University of Liverpool—The 
Registrar (June 1). An assistant lecturer in engineer¬ 
ing at the Cardiff Technical College—The Principal 


(June 5). A lecturer in mechanical and structural 
engineering at the Regent Street Polytechnic—the 
Director of Education (June 7). A reader in mathe¬ 
matical analysis m the University of Leeds—The 
Registrar (June 9). Lecturers in palaeontology, plant 
physiology, and comparative anatomy in the Egyptian 
University, Cairo—The Minister of Education, Cairo 
(June 14). A lecturer in tinctorial chemistry and 
dyestuffs, and a lecturer in bleaching, dyeing, print¬ 
ing, and finishing at the Manchester Municipal College 
of Technology—The Registrar (June 21). A lecturer 
in mathematics at the Northampton Polytechnic In¬ 
stitute, St John Street, Clerkenwell, E.C.i—The 
Principal (June 26) A lecturer in biology at the 
Cheshire*School of Agriculture, Reaseheath, Nantwich 
—The Principal (June 26). A principal of the L.C.C. 
School of Engineering and Navigation, High Street, 
Poplar—The Education Officer, (T 1 a ), The County 
Hall, Westminster Bridge, S E 1 (June 30) An assist¬ 
ant in archaeology in the National Museum of Wales, 
Cardiff—The Director (July 9). A professor of Indian 
.economics in the University of Madras—The Registrar, 
Senate House, Chepauk, Madras (July 30) A full¬ 
time teacher of physics and electncal engineering at 
the Leicester College of Technology—The Registrar, 
A lecturer in geography and nature study at the 
Bedford Training College—The Principal. 


Otir Astronomical Column. 


Sun's Rotation Period as determined from 
Aurora. —It has long been recognised that aurorae 
and magnetic storms tend to recur after a synodic 
rotation of the sun, Mr, G. J Bums, director of 
the zodiacal light and aurora: section of the British 
Astronomical Association, contributes a paper to the 
March issue of the journal of the Association, in 
which he discusses the aurorae from i860 to 1921 
When these are grouped in ten-year periods and 
separated into the four quarters of the synodic period 
(assumed after Carrington as 27 275 days), the maxi¬ 
mum and minimum values shift one quarter of a 
rotation each ten years, indicating that the rotation 
period should be increased by 0 02 day. This is 
quite a small amount, considering the large variations 
m rotation period in different latitudes. It could 
be explained by assuming either a slightly different 
level or a slightly different latitude for the repons 
of the sun that contribute most actively to visible 
spots and magnetic disturbances respectively. 

The Rotation of Venus. —The rotation period of 
Venus is still one of the enigmas of the solar system. 
Prof. W, H. Pickering in 1921 was led to announce 
a penod of 68 hours about a highly inclined axis 
Mr H. McEwen, director of the Mercury and Venus 
section of the British Astronomical Association, con¬ 
tributes a paper to the March issue of the journal of 
the Association, in which he describes some observa¬ 
tions that support the Pickering period. Six drawings 
are reproduced, made between April 9 and 15, 1924; 
they show several light and dark streaks, which 
appear to turn about an axis near the centre of the 
disc. The periods deduced for the different markings 
varied from 66 to 77 hours. The definition was good 
on all the days. There is, of course, a large amount 
of evidence, notably that 01 Schiaparelli and Lowell, 
m favour of a longer period The Mt. Wilson spectro¬ 
scopic results were considered to indicate days 
as a minimum. But the problem is such a difficult 
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one to settle, that all evidence by skilled observers 
should be carefully considered. 


Motion of Sunspots in Latitude.—A letter 
received from R, Sekiguti, Imperial Marine Observa¬ 
tory, ‘Kob6, directs attention to a research on the 
motion of sunspots in latitude of which full details 
will be given in No 2 of vol. 2 of the Memoirs of the 
Imperial Marine Observatory , now in press. An 
analysis of latitude motions of spots was recently 
published by the Royal Observatory, Greenwich, in 
Mon. Not . R.A S., Dec 1924, in which no systematic 
drift so large as o i° per solar rotation was found, by 
considering long-lived spots during the period 
1874-1923. Mr, Sekiguti, by limiting his analysis to 
spots of recent formation, considers that during the 
early phase of their life-history, spots in lower latitudes 
have an equatorward movement when their longi¬ 
tudinal drift (referred to the average motion of stable 
regular spots) is westward ; i.e. in the direction of 
the sun's rotation. His conclusions are based on the 
following table from statistics of the last spot cycle: 
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Such motions in latitude, Mr. Sekiguti says, betides 
throwing light on the properries of a spot vortex, may 
explain the equatorial inclination of the axel of 
bipolar groups pointed out by Hale and others. 
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Research Items. 


A Tasmanian Aboriginal Skull. —A skull of a 
young Tasmanian aboriginal female discovered on the 
northeast coast is described by Mr H. H. Scott, 
Curator of the Launceston Museum, and Dr R. 
McChnton in the Papers and Proceedings of the Royal 
Soctety of Tasmania for 1925 The skull, which is in 
sound condition but lacks the mandible, indicates the 
a^e by the non-erupted wisdom teeth and the con¬ 
dition of the sutures. The mion is slightly developed 
only Of several wormian bones the most striking 
is a divided " Inca bone. 1 ' Like some skulls of other 
lowly races it shows a last relic of the external plate 
of the old pre-frontal m the ** orbital process of the 
sphenoidal turbinate bone.'* The palate is a perfect 
horse-shoe shaped cavity, the lingual aspect of the 
tooth-line slightly widening as it goes backward, in 
marked contrast to the straight tooth-line in the 
gorilla There are seventeen teeth in the skull, of 
which fourteen had erupted during life The third 
pair of molars was on the eve of eruption. The effect 
of coarse food has begun to be apparent. Except for 
an abnormal molar, all the teeth are physically perfect 
and without structural defect. There ere large pulp 
canals and an absence of bone absorption. The 
palatal arch of this and four other female and six male 
skulls available to the authors more nearly resemble 
the Mousterian outline given by Dr. W. K. Gregory 
in his '* Origin and Evolution of Human Dentition ” 
than they resemble his Tasmanian palatal arch 
(Keith), though that of an eleventh skull, that of 
" Cobia,” the lowest and most debased Tasmanian 
native, is more gorilla-like and generally conforms to 
Keith's figure. 

The Jewish Calendar— Mr W. A Heidel con¬ 
tributes to vol. 61 of the Proceedings of the American 
Academy of Arts and Sciences a study pf the Jewish 
calendar in which he arrives, by different methods, at 
conclusions virtually in accord with the results of the 
well-known authority, Dr. Julian Morgenstern. Taking 
it as axiomatic that the calendar is connected with 
cultus, there would appear to be three calendars, or 
preferably three phases of the calendar, in Jewish 
history. A convenient starting-point is the reform of 
Josiah in 621 b.c , which aimed at a centralisation of 
the cultus at Jerusalem, superseding a number of 
local shrines of primitive usage, each doubtless with 
different calendars. The first indication of a change 
in the ealendneal system after Josiah is in Ezekiel, 
who dates his vision of the Temple on New Year’s 
day, the loth day of the month. This obviously 
implies an equation between two calendars—almost 
certainly one solar, the other lunar—the latter being 
the pre*exiUc Israelite or current Babylonian calendar 
In like manner the 10th day of a month equated with 
a first day of some * New Year,' links up with the 
Jubilee, the Day of Atonement, Sukkot and Pentecost. 
The calendar to which the 1 first day * belongs is clearly 
the sacred calendar par excellence. The new system 
of numbering of the months, the neglect of lunation 
in titie Torah, and the Bible, and other considerations 
aIso point to a solar year. In all probability it was 
introduced from Egypt somewhere between 610 and 
605 B.c. After the Captivity there is evidence that 
proximity and similarity to the Babylonians led to 
the Adoption of new festivals and of a luni-solar year, 
and the calendar of the Reformation was forgotten 
Or misinterpreted. , It would appear, therefore, 
especially in the light of the evidence afforded by the 
dating for the feast celebrating the Exodus before 
tie Reformation of Josiah, that the Jewish calendar 
WA eeserttially luni-soiar, became solar for a short 

V NO. 295 J ) VOL. 1173 


time after the Reformation of Josiah, and then 
reverted to luni-solar, although the calendrical arrange¬ 
ments adopted under the solar calendar for the 
Church year have persisted down to the present,day. 

Hydrography and Plankton at Millport —The 
Annual Report (1924-25) of the Scottish Marine 
Biological Association on the work done at the 
Millport Laboratory on the Clyde, drawn up by the 
executive of the Council, shows a satisfactory progress 
in all directions The research carried on by the 
permanent staff includes hydrography by Mr. A. ,P. 
Orr and plankton investigations by Miss S M. Marshall. 
Mr. Orr is investigating the Clyde Sea area system¬ 
atically with regard to the hydrogen-ion concentration 
and oxygen, nitrogen, phosphate and silioate content 
throughout the year Miss Marshall has published 
elsewhere three papers on her plankton work, including 
the description of the interesting new dmoffagellate 
Protoerythropsis vigilans , and a systematic study of 
the food of the copepod, Calanus ftnntarchicus . In 
the present report she describes the feeding and repro¬ 
duction of the aberrant sihcoflagellate Ebna tripartita, 
which is holozoic, and also gives notes on other 
members of the microplankton collected in the lochs. 
She finds that when diatoms and certain small dino- 
flagellates occur in a loch to any extent, they increase 
in numbers towards its head, where they may be 
very numerous This seems to fit m with the 
abundance of silicates found at the loch heads, a 
rapid growth probably taking place where the silicates 
are poured in from the streams. Mr R Macdonald, 
Carnegie research student, is working on the euphau- 
siids of the Clyde area A table of the food of 
Meganyctiphanes norvegica during several months 
includes copepods, diatoms and other algae besides 
vegetable debns. 

Siliceous and Horny Sponges —Prof. H. V. 
Wilson describes ( 17 . 5 . Nat MusBulletin 100, 1925) 
the siliceous and homy sponges collected by the 
U S. Fisheries steamer Albatross dunng the Philippine 
Expedition, 1907-10 His account is also " something 
of a guide to the contemporary taxonomy of sponges, 
more especially of the tetraxonid sponges " He 
directs attention to the bearing of vanations on 
classification in such genera as Donatia and Tetilla— 
the problem which meets workers on groups of plastic 
organisms In Donatia, for example, the various 
diagnostic features which have been picked out as 
characterising natural races all vary, and they vary 
apparently independently of one another, so that many 
kinds of combinations come mto existence Moreover, 
it is not a case of relatively unalterable characters 
(unit characters) which are present or absent, but any 
one feature varies so as to produce a senes the extremes 
only of which contrast sharply . thus as the number 
of carefully studied individuals increases, the inter¬ 
grading makes more and more difficult the customary 
method of classification, wluch is essentially a splitting 
method. He advocates the formation as sub-genera, 
not as groups into which all the species of a genus 
are divided, but rather as groups which are sufficiently 
homogeneous to be set off from a still heterogeneous 
remainder. If, therefore, a character or combination 
of characters is distinctly developed in a particular 
case the latter would find its place in a sub-genus 
in the sense proposed, but if such features are absent 
or not well marked, the specimen wobld be placed in 
the body of the genus (e g. Tetilla). 

Mitochondria in Opalina. — E. S. Homing 
(Australian Joum . Exp. Bitf,, vol. 2, Dec. 1925) has 





investigated the mitochondria which are present in 
large numbers m Opalina at all stages of the life cycle. 
In the asexual multiplicative phase of Opalina the 
mitochondria are bent, filamentous bodies and they 
multiply by longitudinal fission. Immediately before 
the Opalina encysts the mitochondria may divide 
transversely, giving rise to spherical bodies which 
persist in the cyst and in the gametes. In the zygote 
they appear to fuse into larger masses which later 
break up into small granules ; these in turn elongate 
to form the filaments of the asexual stage. The author 
considers that his observations afford strong evidence 
for the view that the mitochondria are persistent, 
9 elf-reproducing bodies, and not metabolic products 
of the cytoplasm, though the latter possibility has 
not been disproved Further, he adds that synthesis 
of vegetative granules—storage products—appears to 
take place at the surface of the mitochondria, an 
observation which gives support to the speculation 
that the mitochondria are loci of protein and possibly 
of general protoplasmic synthesis within the body of 
the living cell. 

Ice in the Baltic —The Havsforskmngs Institutet 
of Finland has published the annual report on ice in 
the Gulf of Bothnia and Finland (Isarna Vintern, 
1922-2j) Prom about 120 stations, including several 
on the Finnish coasts of Lake Ladoga, detailed 
observations are given for the winter months. Not 
until January did ice become a serious menace. By 
early February all the Baltic coasts of Finland were 
blocked and the Gulf of Finland was very congested, 
By the end of the month pack-ice extended past the 
Aland Islands across to the Swedish coast, and the 
head of the Gulf of Bothnia was inaccessible. Con¬ 
ditions were even worse in March, and the spring 
break-up was very slow In the beginning of May 
there was still ice in the north of the Gulf of Bothnia 
and at the head of the Gulf of Finland. It was June 
before the former entirely disappeared. These con¬ 
ditions, except the slow disappearance of the ice, did 
not show a marked departure from the normal, but 
the winter was on the whole a severe one. 

The Plant as a Measure of the Habitat. —The 
discussion of the * phytometer * method by Clements 
and Goldsmith was" recently referred to in this 
journal (Nature, Oct. 31, 1925, p 656). Two recent 
papers record South African studies on these lines. 
Mr J F V. Philips has been using the growth and 
structure of indigenous tree seedlings, both naturally 
sown and specially planted in selected quadrats, in 
order to obtain a quantitative expression of the effect 
of the habitat (SouM African Journal of Science , vol. 
22, pp. 197-214, 1925. See also Nature, January 2, 
p. 16), Prof. J. W, Bews and Dr. R. D. Aitken, with 
the collaboration of advanced students of Natal 
University College, have issued a second series of the 
researches on the vegetation of Natal (Memoir No, 8, 
the Botanical Survey of South Africa, Pretoria, 1925), 
which includes a study of the water requirement and 
transferation of a common Natal weed, Bidens pilosa 
L. These studies were undertaken with the view that 
the behaviour of this universally distributed Natal 
weed under carefully controlled habitat conditions is 
a necessary preliminary to its employment as a 
* phytometer' 

Silver Leaf Disease. —Mr. F. T, Brooks continues 
at Cambridge his investigations into this serious 
disease of fruit trees, especially apple and plum, and 
m association with Mr W. C, Moore publishes a 
fifth paper upon the subject in the Journal of Pomology 
and Horticultural Science (vol, 5, No. 2, March 1926), 
One of the most striking results reported is the almost 
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complete failure of inoculation with spores of StmwH 
purpureum upon freshly cut surfaces of healthy trees 
in the months of June and July* and sometimes ip 
August. These results are in striking agreement with 
Mr. Swarbrick’s investigations upon the natural 
processes of healing in such cut trees (Nature, May 1, 
P* 635)* recorded in the same journal. As Mr, Brooks 
finds that the disease makes little entry, if any, by old 
wounds, or through diseased tissues produced by 
other pathogenic organisms, these results seem to be 
of great practical significance. Indeed* in discussing 
treatment, the authors conclude that there is now 
ample evidence that the winter thinning and pruning 
of fruit trees is fundamentally wrong from the point 
of view of plant pathology. The authors report 
further trials with various protective dressings, 
applied immediately to cut surfaces. Gas tar and 
Stockholm tar seem to be ineffective ; soft grafting 
wax is most highly recommended. Apparently its 
great value lies in the fact that it does not injure 
the tissues ; apart from this danger certain anti- 
fouhng paints appear to be very satisfactory. In 
view of the inoculation experiments reported in the 
same paper, it would seem that if the cut surfaces are 
exposed at a suitable season, natural healing processes 
themselves are usually an adequate protection against 
the entry of Stereum purpureum . 

Subsidence of Coral Reefs —In the Proc, Nat 
Acad Sci , Washington, for February 1926, Prof. 
W. M Davis brings forward additional evidence in 
favour of the strong subsidence of certain reef- 
encircled islands It is argued that during inter¬ 
mediate stages of the submergence of a maturely 
dissected volcanic island, the distance from the island 
top to the outer spurs (spur-radius) should be two or 
three times the distance lietween the heads of bays* 
and the outer spurs. Some of the embayed islands 
of the Fiji and Society groups, tested by this new 
criterion, appear to have subsided 1000 or 2000 feet. 
Similarly, where the width of the lagoon and the spur- 
radius are of the same order, the encircling reef must 
have been built up from a considerable depth. It is 
also ingeniously shown that the rate of island sub¬ 
mergence in the open Pacific is frequently not faster 
than that of reef upgrowth This Implies that the 
rate of reef upgrowth is significantly slower than that 
of coral upgrowth, since the growing corals are the 
chief source of supply not only for the reef face itself, 
but also for the reef flat, much of the lagoon floor, 
and the outbuilding of the outer talus slope. The 
relation of island subsidence and reef upgrowth to 
changes of ocean level during and after the glacial 
period is also briefly considered. 

The Age of Uranium Minerals, —Analyses of 
pitchblende from Katanga, uraninite from th^ Black 
Hills of South Dakota, and asphaltite from Utah have 
been made by C. W. Davis, and they are recorded and 
discussed in the Am, Journ . Sci. for March 1926. 
The Katanga specimen is of particular interest in 
being quite free from thonum. It therefore helps to 
confirm the theory that thorium and uranium ate not 
genetically related. The lead-ratio is 0-084, which is 
identical with that of polycrase from Brazil and with 
the higher ratios from Ceylon thorianites. The 
dolomite schists of the southern Belgian Congo are 
now known to be older than the age corresponding to 
this ratio, but unfortunately it is not yet certain 
whether that ratio characterises the older PaJ*otooic 
or the latest pre-Cambrian. Determinations On 
minerals of Keweenawan age now being carried out 
m the United States should definitely fiU up tWS 
gap in our present knowledge. The 
uraninite contains lead having pn atomic weight . 
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206*07 (determined by Dr A. L. Hall of Harvard), 
The geological age is pre-Cambrian, but the lead ratio, 
0*24, is abnormally high As the specimens are all 
somewhat altered to gummite and uranophane, the 
result is in accordance with the view advocated by 
Holmes, that altered uranium minerals tend to gain 
lead in greater proportion than they lose uranium 
(Phil. Mag., May 1926). The asphaltite gives a low 
age and indicates, as deduced from geological evidence, 
that the deposit has been carried upwards and re- 
deposited by thermal waters, during which most of 
the accumulated lead was dissolved and removed. 

Diffraction Phenomena with Biological Struc¬ 
tures —Adrianus Pijper has demonstrated (South 
African Med. Record , October 24, 1925) that surface 
growths of various bacteria act as diffraction gratings, 
and a study of the spectra obtained by means of such 
' gratings ' leads to the conclusion that bacilli in the 
culture probably stand on end perpendicular to the 
surface. By projecting the spectrum obtained into 
a dark chamber and focussing on a screen, measure¬ 
ments of the circular images may be made winch, by 
the aid of a simple formula, give the size of the struc¬ 
tures forming the grating In this way the diameters 
of the microbes constituting the grating may be 
calculated. Blood smears also act as diffraction 
gratings, and the average size of the blood corpuscles 
can be calculated in a similar manner In pernicious 
anaemia there is an increase in the average size which 
can be demonstrated by the method, which, therefore, 
may be employed for certain clinical investigations. 
Full details of the technique are gtven. 

Optical Effects in Invertebrates due to 
Guanin —The recently issued Verhandlungen des 
Naturhistonschen Veretns der preusstschen Rhetnlande 
und Westfalens (82 Jahrg) is dedicated by his fnends 
and pupils to Prof Walter Voigt of Bonn, for many 
years secretary of the Verein, m honour of his 
seventieth birthday. It contains a score of zoological 
papers and three on geological subjects ' Two of the 
zoological papers record the occurrence of guanin in 
reflecting structures in invertebrates. J. Schlicher 
describes the tapetum—using this term for the 
iridescent layer—in the eye of Pecten jacobaus as 
composed of crystalline quadratic plates, about 1 4^ 
in diameter, which are arranged m superimposed layers 
and in rows. These plates consist of guanin. He 
states that the layer contains from three to six cell 
nuclei of characteristic structure. W J. Schmidt 
has examined the iridescent males of two Mediter¬ 
ranean species of Sapphinna, and shows that the 
iridescence is dependent on the epithelium of the 
dorsal surface, the cells of which attain a large area 
but are very thin These cells secrete the cuticle, 
and they also produce in their cytoplasm the layer 
which gives rise to the iridescent effects. This 
consists of hexagonal plates about 1/1 in diameter 
and thick, arranged in three systems, and they 
are either composed of guanin or contain a guanin 
component, 

Liquid Viscosity under Pressure, — The 
February issue of the Proceedings of the American 
Academy of Arts and Sciences contains a paper by 
Prof. P. w. Bridgman of Harvard on the effect of 
pressures up to 12,000 atmospheres on the viscosities 
of forty-three liquids, mainly organic, at 30° C. and 
75° C, The method used is that of the falling weight, 
which in this case is a short cylinder nearly filling a 
steel tube o*6 cm. internal diameter and about 6 cm. 
long placed vertically. The time of fall, 5 to 50 
seconds, is determined by means of electrical contacts 
ut the top end bottom of the tube, which can be 
inverted between each fall. Except for water, the 
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viscosity increases with the pressure, at first according 
to a linear law, but at higher pressures the increase 
becomes more rapid. The total increase at 12,000 
atmospheres may be io-fold or 10-million fold, the 
larger values being found for liquids with complicated 
molecules. The effect of temperature on the vis¬ 
cosity is several times as great at 12,000 atmospheres 
as it is at 1 atmosphere The viscosity of water 
decreases a few per cent, as the pressure increases up 
to 1000 atmospheres, then increases, and at 12,000 
atmospheres has about twice the value it has at 
1 atmosphere. 

The Lightning Flash. —Some fifty years ago a 
hghtnmg flash was supposed to take place along the 
path of minimum electric resistance Afterwards 
Lodge gave reasons for supposing that it followed the 
path of minimum electric inductance, and this is the 
orthodox theory at the present time In a paper 
communicated to the Washington Academy of 
Sciences (vol x6, p 87), N E Dorsey describes in 
detail the effects produced by a flash striking a tulip 
tree He considers that these effects could have been 
produced by a great rush of ‘ carriers * analogous to 
the well-known cathode stream If an electron attain 
a sufficiently high velocity it may generate a ' dart ' 
of electrons, the leading electrons gaining energy at 
the expense of the trailing ones A high-speed dart 
possesses a considerable amount of momentum, and 
can strike a correspondingly powerful blow In the 
particular case studied, the molecules were so crowded 
that they could not pass transversely to the grain 
without actually punching out the fibres ahead of 
them. Along the gram, however, m the direction of 
the flow of the sap, they could pass much more easily, 
but in so doing the fibres were tom mto shreds 

What happens during a lightning flash Dr Dorsey 
describes as follows There is at first a rush Of 
electrons. These blaze a conducting path along 
which flows a more leisurely current of the ordinary 
type. Possibly this conducting current conveys a 
far larger quantity of electricity than is carried by the 
dart of electrons The direction in which the dart 
flies is the direction in which the blow is delivered 
The effects produced where the stroke starts differ 
characteristically from those produced where it ends. 

Electric Ignition of Firedamp. —The Safety in 
Mines Research Board has issued a paper by Prof. 
R. V. Wheeler on the electric ignition of firedamp 
which is of considerable interest The results do not 
agree with the researches of some other workers in 
this field, and further expenments are being under¬ 
taken in an attempt to reconcile them. It is proved 
that the igniting current for a given mixture of 
methane and air vanes directly with the volatility 
of the metal at the spark-gap, being lower the lower 
the boiling point of the metal. The igniting current 
also is lower the more rapid the break in the circuit. 
It is also lower the less the area of the surfaces which 
touch one another and are pulled apart Prof. 
Wheeler was unable to find any simple law connecting 
the value of the igniting current with the inductance 
of the circuit. In a particular case, a simple 
particular law was found which seemed to indicate 
that the electromagnetic energy stored in the circuit 
was approximately constant for the minimum igniting 
current. With highly self - inductive circuits the 
magnitude of the current is of far greater importance 
than the impressed voltage when the voltage is low. 
But with high voltages the igniting current decreases 
with the voltage. Finally, the experiments seem to 
prove that the incendivity of the break flashes does 
not depend on whether the current is direct or 
alternating. 
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A Problem In South African Geology. 


^T^HE Vredefort Mountain Land lies to the west of 
» Vereeniging and some eighteen miles south- 
feouth-west of Johannesburg ; it is cut through by 
the Vaal River, which forms the boundary between 
the Transvaal and the Orange River Free State Its 
striking topography, in marked contrast to the 
monotonously flat country of the northern Orange 
River tree State, is determined by an enormous 
circular boss of granite with some gneiss and schists, 
about twenty-seven miles in diameter This granite 
boss is surrounded by a belt of sediments ranging 
from the Lower Witwatersrand beds (nearest to the 
granite) up to the Pretoria beds—in all some 13,000 
feet of total thickness Although m apparently con¬ 
formable succession, the beds (lip towards the granite 
instead of away from it, as they should do if the 
succession were normal, so that there is here an 
inversion of the strata on a very large scale Near 
the granite the sediments are highly metamorphosed, 
the shales and slates being charged with contact 
minerals. These phenomena constitute a fascinating 
problem, which has exercised the minds of South 
African geologists since the earliest days of the 
Rand 

The granite (a quartz-orthoclase-oligoclase-b 10 tite 
rock) is generally accepted as identical with the old 
granite occurring north of Johannesburg and near 
Heidelberg, and as older than the Witwatersrand 
beds It cannot therefore be intrusive m them, and 
the problem requiring solution is What brought 
about the tilting and inversion of the sediments 
encircling the granite ? And what is the cause of the 
contact-metamorphism shown by them ? 

The memoir under review 1 embodies the work 
done by Dr. Molengraaf, professor of geology in the 
Technical High School, Delft, and Dr Hall, assistant 
director of the Geological Survey of the Union of 
South Africa, to elucidate this problem The authors 
first review the various theories put forward m 
papers by Gibson, Molengraaf, Draper, Bunkell, 
Hatch, Sawyer, Jorissen, Kynaston, Mellor, and 
Penny, and then, after a detailed geological and 
petrographical description of the rocks and their 
tectonic history, they state their conclusions, which 
may be briefly summarised as follows 

(1) The granite is older than, and therefore non- 
mtrusive into, the sediments 

(2) The over-tilting of the sediments is due to the 
up-doming of the central granite, which, it is sug¬ 
gested, was initiated by centripetal pressure The 
relief of load resulting from this movement caused a 

1 “The Vredefort Mountain Land In the Southern Transvaal and the 
Northern Orange Free Slate " Bv Or A L Hall and Prof. Dr G A. F 
Molenpraaff Shaier Memorial Series (Verbandehngen der Kcmlnklljke 
Ak.idemte van Wetenschappen tc Amsterdam (Tweede nectie). Deel 34 , No 
3) Pp xiv +183+39 plates (Amsterdam: Koninklijke Akademie van 
Wetenschappen, 1935 ) np 


younger magma below the granite to become active 
and to rise, thus assisting the upward movement of 
the heated but passive granite 

(3) This up-doming called into play exceptionally 
powerful pressure which manifested itself both in 
the metamorphism of the encircling sediments and in 
the production, by compression, trituration, and local 
fusion, of a flinty crush-rock (pseudo-tachylyte) 
which occurs in countless veins both in the granite 
and in the encircling sediments. 

(4) In the con tact-belt are dykes of enstatite- 
granophyre, which contain numerous xenoliths of 
crushed auartzite derived from the Lower Witwaters¬ 
rand beds It is suggested that this apparently 
igneous rock is a flinty crush-rock originating from 
ultra-trituration and partial fusion of the sediments 

(5) The metamorphism of the sediments was, in 
part, regional and due to static pressure, accompanied 
by heat, and, m part, local ana due to the emplace¬ 
ment of a large younger intrusion. 

(6) The regional metamorphism is characterised by 
the production of homblende-granuhte and gamet- 
amphibole-hornfels , the local metamorphism, by 
cordiente - biotite - hornfels and andalusite - biotite- 
hornfels Where the two are concurrent the reinforced 
metamorphism is indicated by the increased size and 
abundance of the contact-minerals 

(7) The younger intrusion, referred to in (5), is, to 
a great extent, concealed, although exposed as three 
small bosses of alkali-granite (soda-granite) and 
accompanying nepheline-syemte dykes Certain 
gabbroic marginal intrusions m the older granite and 
the nearest belt of sediments are regarded by the 
authors as the earliest basic differentiates of the 
younger magma 

(8) The extension of the nepheline-syemte dykes 
northward across the Magahesberg into the Pilands- 
berg (also a region of alkali-rocks) indicates the 
existence of channels of communication between the 
two centres of alkali-rocks and some community of 
origin with the Bush veld complex 

The Vredefort Mountain Land has, according to 
the authors, remarkable analogies with the Black 
Hills dome in Dakota and the Ries ftessel in Bavaria, 
In the Vredefort area the up-doming movement 
originated at a greater depth than in the Black Hills 
dome; and this explains why the regional and 
contact metamorphism are so much more developed 
m the Vredefort area Stress phenomena are much 
in evidence both in the Vredefort and the Ries domes ; 
but in the former they attain a marvellous develop¬ 
ment, culminating in the genesis of flinty crush-rocks 
on a gigantic scale. In all three cases the observed 
facts lead to the surmise that a hidden mass of 
igneous magma must be present below the central 
core of granite F. H. Hatch, 


Sunspots and Terrestrial Magnetism . 1 


TpOR a long time it has been known that sunspot 
* frequencies have had their counterpart on the 
earth in the disturbances exhibited by the magnetic 
elements on its surface. As the sunspot period is at 
least eleven years, and as the variations m sunspot 
phenomena in successive eleven-year periods are 


1 Air MlnUtry, Meteorological Office, London (1) Geophysical Memoirs, 
No 30. The Absolute Daily Range of Magnetic Declination at Kew Obterta- 
tory, Richmond, 1901-1910, by J M. Stag* p, net, (a) Geophysical 
Memoirs, No. 30 Campariion of Magnetic Standards # British Observatories, 
»<th a Discussion of Vanous Instrumental Questions involved, by Dr. C. Chree, 
iJ , * 5 rf u ne1, by the Authority of the Meteorological Committee,) 

H,M Stationery Office, London. 
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considerable, it follows that to get a comparison of 
normal means free from accidental effects, a large 
number of periods must be taken, The Kew magneto¬ 
graphs have been in almost continuous operation since 
1858, and the connexion between sunspots and the 
absolute daily range of declination (the element mo$t 
easily measured), for the first 42 years of their progress 
up to 1900 has already been discussed The fmst (3 the 
memoirs under notice treats of the same phenomena 
and adds another 10 years to the comparison (1), The 
decade which is under discussion proved generally to be 
one of small magnetic disturbance and Km snhspotted- 
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ness. Anomalies were disclosed in 1903 and 1909, but 
were attributed to accidental magnetic disturbance 
enhancing what would otherwise nave been normal 
yearl The application of Wolf's formula, connecting 
magnetic range with sunspot numbers, also gives a 
small amplitude of the declination range correspond¬ 
ing to hypothetical zero sunspot numbers throughout 
the ten years. 

Generally speaking, the results obtained are parallel 
with those for the previous longer series, especially 
in regard to the annual variation in daily range, and 
the incidence m the times of daily maxima and 
minima. The progressive change in time of the 
maximum daily value of decimation was of the same 
sign, although not attaining the same order of 
magnitude as was suggested for the earlier periods 
Confirmatory evidence is also shown of the 27-day 
period of recurrence of magnetic disturbance and 
calm, corresponding with the penod of rotation of 
the sun 

The memoir concludes with a comparison be¬ 
tween the mter-diumal variability of sunspot areas 
and declination ranges, which does not remove the 
anomalies of 1903 and 1909. To facilitate examina¬ 
tion, the numerous tables are represented diagram- 
matically Mr. Stagg is to be commended on 
undertaking a task involving much tedious measure¬ 
ment of curves and a vast amount of laborious 
arithmetic. 

(2) In order to get a correct idea of local variation 
and secular change in the components measured in 
terrestrial magnetism, one must be assured by careful 
comparison that the differences between individual 
standard measuring instruments do not confound the 
issues Owing to his long experience in testing 
magnetic instruments, and his intimate knowledge 
of the standardisation of magnetographs, no one was 
better fitted than Dr. Chree for carrying out the 
comparison of the magnetic standards used at Kew, 
Greenwich, Eskdalemuir, Stonyhurst ^nd Valencia, 
described in the second memoir. Taking the Kew 
instruments as ultimate standards, the instruments 
compared were Kew pattern umfilar magnetometers 
for measuring horizontal force and declination, and 
dip circles and inductors for the angle of dip. 

Generally a travelling umfilar magnetometer and a 
dip circle served as intermediaries between Kew and 
the other stations. According to circumstances, the 


comparisons, extending m each case to about a week, 
were effected through direct simultaneous observations 
with two instruments, or indirectly through the 
medium of the magnetograph curves. Except at 
Stonyhurst, where the facilities for * direct' comparison 
were rather limited, the differences obtained in 
declination and dip were trifling, and what might be 
expected of any two ordinary instruments over Such 
a short period. The differences m the case of hori¬ 
zontal force measurements were more considerable, 
and no doubt had their ongm m the variations of the 
f constants ' for which corrections have to be applied. 

These 'constants' include (1) temperature, and (2) 
induction coefficients, (3) distribution of magnetism 
constants (P and Q), and (4) the moment of inertia 
of the collimator magnet. They have such an 
important bearing on the results, that the first part 
of the paper is devoted to a detailed discussion of the 
considerations which they involve Temperature and 
induction coefficients are determined at the initial 
standardisation of the collimator magnet, and their 
variations are inappreciable The 4 constants ' P and 
Q vary considerably with tune, and the elimination 
of changes due to accidental causes is brought about 
by the use of means from large numbers of observa¬ 
tions Owing to attrition through constant use, the 
moment of inertia of the magnet is liable to decrease 
progressively, and fairly frequent determinations are 
desirable The moment of inertia of the magnet is 
usually calculated from the mass and dimensions of 
its inertia bar (which should be a perfectly homo¬ 
geneous right circular cylinder) Recent measure¬ 
ments of inertia bars at the National Physical 
Laboratory give the impression that modern methods 
of accurate measurement of length do not absolutely 
agree with those of the past, and the question should 
be investigated further. 

After a perusal of the uncertainties liable to be 
introduced in the corrections applied, one is left with 
the idea that consistent true values of the horizontal 
force are hard to come by, but this idea is partly 
dispelled bv an examination of the remarkably 
consistent base line values of the magnetograph 
curves obtained at Kew Observatory 

The memoir should prove of valuable assistance 
to all magneticians, and particularly to any one 
undertaking a similar investigation in the future 

R. E Watsox. 


The Fauna of the Chatham Islands, 


T^HE Chatham Islands he 536 miles east of the 
1 South Island of New Zealand and belong to 
that country both territorially and faunisticaily. 
They include three chief islands which are very 
fertile and are inhabited by a few hundred whites 
and natives. In Records of the Canterbury Museum , 
vol 11, No. 3, 1925, seven out of the ten papers 
contained m that issue are devoted to various groups 
of animals occurring in these islands, and chiefly 
collected by Messrs. Archer and Lindsay. 

The Lepidoptera are dealt with by Mr E. Meyrick, 
Who mentions that forty-three species have now been 
recorded. Of these, three are domestic insects un¬ 
doubtedly introduced by the direct agency of man ; 
ope species, AgfoHs ypsilon , is cosmopolitan; six are 
common to both New Zealand and Australia, but 
probably axe all of Australian origin; twenty-four 
are New Zealand species; and nine species so far as 
known are endemic. It is believed that few of the 
non-indigenous species have found their way to 
these remote little islands by being blown out to 
,*ea, and they have probably taken advantage of 
j^iuu#ngencm in some way in gaining their entry. 
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The Tnchoptera are described by Dr R J Tillyard, 
and only three specimens were obtained Two of 
these belong to new' species that are closely allied 
to existing New Zealand forms, while the third speci¬ 
men is of a more interesting character. It is a very 
remarkable short-winged caddis-fly which is referred 
to a new genus Chatnamia and to a new subfamily 
of the Rhyacophilidae, the Chathamiinae, 

Mr. A, E Brooks discusses the Coleoptera, and 
remarks that, of the 110 species of beetles previously 
known from the islands, only twenty-four are repre¬ 
sented m the collection made by Messrs Archer and 
Lindsay. More than half the species recorded are also 
common to New Zealand, and only two endemic genera 
have been brought to light, namely, Thotmus and Had- 
ramphus, both of which belong to the Curculiomdse. 
The Orthoptera and Dermaptera are very few in 
number, only six species being recorded by Mr. A. M. 
Lysacht. These include three species of so-called sand* 
crickets (Stenopelmatm®), one of winch is endemic; 
a phasrmd Argosarchus horrtdus (White) ; a cock¬ 
roach Zonioploca brunnt (Alfk) ; and the earwig 
Ani$olab\s httorea (White). 
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Prof. C. Chilton enumerates the Amphipoda and 
Isopoda, and of the first-mentioned order eight species 
are now known to occur Of the Isopoda eight 
species likewise are listed, and of these the most 
notable is Paravireia typicus gen, et sp. nov, ‘This 
crustacean belongB to the family Sphasromidae and is 
a fresh-water form. A remarkable fact concerning 
this type is that it is allied to the genus Vireia which 
occurs in underground waters m Europe. The spiders 
are discussed by M. Lucien Borland, who adds two 
species new to science, making a total of twenty 
species now recorded from the islands. The affinities 
of these spiders, he remarks, are entirely with New 
Zealand—they have no affinity with S American 
forms. 


Inheritance of Induced Melanism 
in Lepidoptera. 

W H HARRISON and F. C Garrett (Proc Roy 
• Sac, JJ, vol 99, p. 241, Feb 1926) record the 
results of some eight years' observation and experi¬ 
ment upon the inheritance of melanism induced in 
Geometrid moths by the addition of lead and man¬ 
ganese to their diet. The increase of melanism among 
various Lepidopteran species in industrial districts of 
England and the Continent has excited the attention 
of the held naturalist and the general biologist for 
some time, and in 1920 Dr Harnson made the 
suggestion (Journ Genetics, 9, 3, p. 195) that the 
increase in melanism was due to the modification of 
the body pigments through various salts deposited on 
the food plants in areas where the atmosphere is 
charged with smoke 

This suggestion was submitted to experimental 
verification, and the result is the most unequivocal 
proof which has yet been obtained of the inheritance 
of an experimentally induced modification In¬ 
dividuals of three species, Selema bilunana and 
Tephrosta bistortata and crepusculana were used. 
Normal (non-melanic) individuals were obtained from 
rural districts of the south of England. Some of them 
were kept as controls on normal food and, though bred 
for several generations, showed no melanism. Others 
were submitted to experimental conditions, the 5 
bilunana individuals being fed on hawthorn treated 
with lead nitrate and manganese sulphate, the T. 
bistortata being fed on roadside hawthorn gathered in 
an industrial district (north Durham) where there is 
an abundance of wild melanic forms I11 both cases 
melanism appeared in the experimental animals, and 
was inherited in S. bilunaria and T. bistortata as a 
Mendelian recessive, in T. crepusculana (p 245) as a 
dominant 

The technical procedure in these experiments seems 
to leave no room for criticism ; though we would like 
to hear the author's views as to why in certain cases 
(pp 245 and 246) the number of animals which are 
experimentally modified is so low (22 i, 26 1, and 
2Q . 2) Further experiments are contemplated with 
the view of discovering the active agent which 
produces the colour change, the authors expressing 
a doubt as to whether it may not be the acid radical 
of the compounds employed instead of the metal. 


A Journal of Marine Investigations, 

"THE recent issue of the first number of the Journal 
.* du Conseil marks the start of a new and welcomed 
venture in publication by the Conseil permanent 
international pour l'exploration de la Mer. British 
readers in particular wiU find pleasure in the fact that 
Dr, E S, Russell, the Director of Scientific Fishery 
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Investigations of the Ministry of Agriculture ami 
Fisheries, has undertaken the difficult task of editing 
this important work. The Journal will, it is hopecC 
appear quarterly, each number containing a general 
article on some aspect of the Council’s work, on© or 
two short scientific articles such as have hitherto been 
published in the Publications de Ctrconstance (which 
series will now be discontinued), notes on current 
work, reviews, am} a current bibliography. The first 
number is a noteworthy commencement. The general 
article is written m English by Prof. Johan Hjort on 
" Fluctuations m the Year Classes of Important 
Food Fishes," and a resume m French follows. The 
scientific article, also in English, on “ The Relation 
between Cod-encl Mesh and Sue of Fish Caught " 
describes some preliminary experiments with the 
Trouser trawl, and should be of especial interest to 
the practical men of the trawling industry 
Thirteen papers in all are reviewed, the name of the 
reviewer in each case being given It will probably 
be noticed that twelve of the thirteen papers reviewed 
were published m English, and of these nine were 
written by British investigators Moreover, only two 
of the reviews were prepared by Continental writers. 
Many readers would be greatly assisted in their work 
if it could be found practical to include reviews of 
papers appearing m languages which are generally 
unfamiliar If, also, the list of reviewers could be 
made to include representatives of the several nations 
interested in the work of the Council, a great store of 
experience and thought would l>ecome available to 
the readers of the Journal 

Part 1 of a selected bibliography of marine bio- 
nomics and fishery investigation, compiled by Dr, 
E J Allen, will be generally welcomed. Part ii is 
to appear in the second number of the Journal , and 
it is proposed to re-issue the bibliography, when 
complete, as a separate publication. Starting with 
No 3 of the Journal the current bibliography will b© 
issued to subscribers in the form of sheets printed on 
one side only, as well as being printed in the Journal 
in the 'ordinary way. 


University and Educational Intelligence. 

Cambridge —The effects of the general strike were 
very marked. The Council of the Senate naturally 
made no recommendation as to the course - whidh 
persons t n statu pupillan should adopt, A tutors' 
committee dealt with instructions to those who 
wished to volunteer for service in various capacities i 
unfortunately, this committee gave instructions before 
an adequate organisation capable of dealing with 
masses of volunteers had been created The result 
was semi-chaos, reminiscent of the early autumn of 
19 * 4 - 

The University ceased to give formal instructions 
between May 9 and 16. All triposes have been post¬ 
poned, some for a week and some for a fortnight! 
As a result of this scheme the carefully devised plan 
on which the examinations are usually arranged in 
space and time has been dislocated, and the Board 
responsible for the organisation is faced with the 
prospect of providing for some 2000 candidates for 
university examinations on certain days {1600 is 
usually regarded as the maximum). 

Edinburgh. —At the meeting of the University 
Court on Monday, May 17, an intimation was received 
from Prof. B. P. Watson, professor of midwifery and 
diseases of women, of his intention to resign upofi 
his appointment as professor of obstetrics and gyntth 
oology in Columbia University, Nerw York. * *fm 
Court received his intimation with regret, „ 7 
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Leeds.— It has been decided to confer the honorary 
degree of D.Sc. upon emeritus Prof. P. F. Kendall, 
IcUowing professor of geology in the University. 

Dr. F M. Rowe has been elected to the chair of 
colour chemistry and dyeing as from October 1 next, 
in succession to Prof. A. G. Per km. Dr, Rowe 
entered the University of Leeds from the Marling 
School, Stroud, in 1908 with a Cloth workers' Com¬ 
pany's scholarship. He graduated with first-class 
honours in colour chemistry and obtained the Diploma 
in Dyeing and the Leblanc Medal in 1911 He held 
the Clothworkers* Research Scholarship for one year 
and a University Research Fellowship in the following 
year After three years' experience with Messrs. 
Joseph Crosfield and Sons, Ltd., Warrington, he was 
appointed lecturer m dyestuffs in the University and 
the College of Technology at Manchester, and in 1926 
was appointed reader in tinctorial chemistry and 
dyeing He was awarded the Dyers’ Company's 
Gold Research Medal m 1925 He is the author of 
a number of papers on pure chemistry, coal tar, 
intermediate products, dyes, and dyeing published 
in scientific and technical journals, and of articles in 
Thorpe's " Dictionary of Applied Chemistry." He 
is also the editor and compiler of the " Colour Index " 
published by the Society of Dyers and Colourists, 
Bradford 


London — The University chair of physiology 
tenable at the London School of Medicine for Women, 
now held by Dr Winifred C. Cullis, will henceforth 
be known as the Sophia Jex-Blake chair of physiology 
m the University of London 

Prof J A Fleming, who occupies the University 
chair of electrical engineering at University College, 
will retire on July 31 next; the Senate lias passed a 
resolution placing on record its sense of the import¬ 
ance of his achievements in this field of applied 
science. 

A bequest by the late Sir John Rotton of books, 
bookcases, ana bookshelves, and of <ool, for the 
creation of a fund to be known as “ The Sir John 
Rotton Fund ,J m connexion with the Library of 
University College, has been accepted 

The following doctorates have been conferred ;— 
D.Sc. { Botany ) on Mr E. J. Collins for a thesis entitled 
" Variegation and its Inheritance in Chlorophytum 
Elatum and Chlorophytum Comosum and other 
papers; D.Sc. (Mathematics) on Mr G C Steward 
for a thesis entitled " Aberration Diffraction Effects," 
and another paper 

In consequence of the general strike, many of the 
University examinations have been postponed. 

Dr. T. F. Sibly, vice-chancellor of the University 
of Wales, has been appointed Principal Officer in 
succession to Sir Cooper Perry, who retires on August 31. 


Dr. W. E. H. Berwick, reader in mathematics in 
the University of Leeds, has been appointed to the 
chair of mathematics at the University College of 
North Wales, Bangor. 

Applications for grants from the Chemical Society 
Research Fund are invited, They should be sent, on 
a prescribed form, to reach the assistant secretary of 
the Society, Burlington House, Piccadilly, W.i, by 
Tuesday, June 1, 

; The London School of Hygiene and Tropic? 1 
Medicine, 23 Endsleigb Gardens, W.C.t, is prepared to 
consider applications for two whole-time research 
Studentships, one in the Department of Tropical 
Pathology and one in the Department of Helminr 
thclogy. Each studentship is of the annual value of 
350*. The latest date for the receipt of applications 
if the Secretary of the school is June 30, 
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Contemporary Birthdays. 

May 24, 185s. Dr Alfred Cort Haddon, F,R S 
May 24, 1861. Sir Wyndham R. Dunstan, K C.M G,, 
F.RS. 

May 24, 1860. Prof. A Smithells, C M G., F ILS. 
May 25, 1858. Sir Henry Alexander Miers, F.R S 
May 25, 1865. Prof Pieter Zeeman, For.Metn R S. 
May 26, 1844. Sir Daniel Morris, K C M G 
May 28, 1861. Dr. Hugh Robert Mill 
May 28, 1874, Sir Rowland Harry Biffen, F.R.S. 


Dr Haddon, reader in ethnology in the Uni¬ 
versity of Cambridge, is a Londoner. He graduated 
at Christ's College, Cambridge, A former president of 
the Royal Anthropological Institute, he has received 
its Huxley medal for his services to anthropology 

Prof Smithells, emeritus professor of chemistry 
in the University of Leeds, a I^mcashire man, was 
bom at Bury. Educated at the University of Glasgow 
and Owens College, Manchester, he studied also at 
Munich and Heidelberg Prof Smithells' extended 
and valuable services to the University of Leeds, of 
which indeed he may claim to be one of the founders, 
have received special recognition 

Sir Henry Miers, vice-chancellor of the University 
of Manchester (an office from which he is retiring this 
year), was born at Rio de Janeiro From Eton he 
graduated at Trinity College, Oxford Waynflete 
professor of mineralogy in the University of Oxford 
from 1895 until 1908, ne vacated this chair to become 
principal of the University of London Recently Sir 
Henry has been elected a trustee of the British Museum, 

Prof Pieter Zeeman, foreign member of the Royal 
Society, was bom at ZonnemaiTe, Holland He is an 
alumnus of the University of Leyden, and formerly 
held there the chair of physics Thirty years ago 
Zeeman communicated a paper of prime value to the 
Academy of Sciences, Amsterdam, entitled “ On the 
Influence of Magnetism on the Nature of Light 
radiated from a Substance " Later, in its applica¬ 
tions to celestial physics, this contribution provided 
astronomers with methods for tracing magnetic effects 
at the surface of the sun In 1902 Prof Zeeman was 
Nobel laureate in physics, with Prof. Lorentz , in 
1922 he was awarded the Royal Society's Rumford 
medal for his researches in optics A medallist last 
year of the Franklin Institute, Philadelphia, reference 
may be made to Prof Zeeman's suggestive address 
there, " Magnetisation of Spectrum Lines : Reminis¬ 
cences and Prospects." 

Sir Daniel Morris, economic botanist, was bom 
at Loughor, Glamorgan, and was educated at Chelten¬ 
ham and the Royal College of Science, London, 
From 1886 until 1898 he was assistant director of the 
Royal Botanic Gardens, Kew, and afterwards Imperial 
Commissioner of Agriculture, West Indies 

Dr. Mill, geographer and meteorologist, was bom 
at Thurso. He is a graduate of the University of 
Edinburgh. Librarian of the Royal Geographical 
Society, 1892*1900, Dr. Mill is an authority on rainfall 
data and meteorological statistics in general He is 
the author of‘valuable works on polar exploration. 

Sir Rowland Biffen, professor of agricultural 
botany in the University of Cambridge, graduated 
there at Emmanuel College. He has actively pursued 
(notably in conjunction with the late pr t W. Bateson) 
the general problems of heredity and variation in 
plants, particularly with reference to the breeding of 
new ana valuable races of wheat. Sir Rowland was 
Darwin medallist of the Royal Society m 1920. 
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Societies And Academies. 

London. 

Royal Microscopical Society (Industrial Application 
Section), Apnl 28.—J H G, Monypenny * Some 
microstructural features of modern rustless steel. 
During the last few years several special types of 
Btamless steel have been developed to meet special 
requirements After referring briefly to the char¬ 
acteristic structures of ordinary stainless steel, the 
effects of raising still further the chromium content 
was described The properties of low* carbon matenal 
containing 16 to 20 per cent chromium were dis¬ 
cussed, particular attention being given to the solution 
of the carbide, the grain size, and the hardness and 
toughness of such material. Adding increasing 
amounts of nickel to such alloys restores to such high 
chromium steel the capacity for hardening by quench¬ 
ing from high temperatures and of producing tough 
ductile material when suitably treated. The aus¬ 
tenitic steel> produced by adding large amounts of 
nickel to high chromium steels were also described. 

Cambridge. 

Philosophical Society, May 3.—Sir Joseph Larmor r 
Insular gravity and oceanic isostasy.—W. A. D. 
Rudge * A mechanical model of the Rutherford-Bohr 
atom. An attempt is made to show that a rotating 
electron or electrons can map out a portion of space 
which represents the volume of the atom. This is 
effected by using for the electron a small electric 
lamp, which may be made to rotate about two axes 
simultaneously Owing to persistence of vision, the 
track of the moving lamp appears as a continuous 
line,, mapping out a spherical or ellipsoidal figure 
somewhat resembling a hollow globe with luminous 
lines for the meridian of longitude. A second lamp 
indicates the position of the nucleus. In another 
arrangement vacuum tubes are arranged in a plane, 
and by rotating about an axis parallel to the plane, 
the anode glows of the tubes are concentrated at the 
centre of a spherical space, and the cathode glows are 
distributed in the space surrounding the centre This 
realises the usually accepted structure of the atom.— 
Miss C. A. Scott * On the higher singularities of plane 
algebraic curves Expansions can be used to prove 
the numerical relations for singularities without any 
reference to small quantities. This is based on the 
theorem that if the lowest terms in F l {x, y) and 
E a (x, are of degrees r and s, then the conditions for 
rs +q O-solutions of Fj = o, F t = o, involve only the 
first q groups of terms in each, here proved by examina¬ 
tion of the resultant of E a By means of this it 
is shown that for determining the number of 0- 
solutions either F may be replaced by a factored form. 
This factored form is then applied to the proof of 
Plucker's equations; m particular, the number of 
intersections of a curve and its Hessian, at a higher 
singularity, is found by a direct process No use is 
made of power-senes and convergence —J A. 
RatcUffe and M A. F. Barnett • On the attenuation 
of wireless waves in short distance overland trans¬ 
mission The attenuation of wireless waves of wave¬ 
lengths 1600 m and 360 m has been measured over 
land up to distances of 70 miles. The results, on the 
whole, confirm the theory worked out by Sommerfeld, 
but departure? from the theory are noticed at short 
distances. The value io~* e.s’u, is deduced for the 
resistivity of the ground.—Z. Markovic : Sur la non¬ 
existence simultan6e de deux fonctions de Mathieu — 
C, G. F. James . On the multiple tangents and multi¬ 
secants of scrolls in higher space —E. V. Appleton : 
On the diurnal variation of ultra-short-wave wireless 
transmission.—R. Vaidyanathaawamy: The (2. 1) 
correspondence. 
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Dublin 

Royal Irish Academy, May 10.—J. Doyle : Observa¬ 
tions on the 8taminate cone of Lanx The vascular 
strand of the stamen of Larix becomes mesarch distally 
and develops such an arrangement of transfusion 
tissue as to support the claim that the tissue itself is, 
phylogenetically, a modification of centripetal xylem. 
Evidence from a study of the stamens of Lanx and 
related forms supports the claim that the stamen is 
not a leaf, but that the primitive stamen of the Conifer 
and Ginkgo phyla was a radially symmetrical struc¬ 
ture, canying sporangia distally attached, and of a 
non-foliar, axile, or sporangiophoric nature This 
conception allows an easy and direct homology to be 
drawn between the microstrobili and megastrobih of 
Conifers, a point of great importance ; between the 
different megastrobilus types themselves ; and be¬ 
tween both strobih and pnmitive Palaeozoic forms 
such as Cordaianthus. Homologising thus directly, 
living structures with known structures in the 
Palaeozoic, it renders the brachyplast conception, in 
any but the most refined form, untenable —D. R. 
Pack-Beresford . The harvest spiders of Ireland. 
One of a series of reports submitted by the Fauna and 
Flora Committee. Twelve species and one variety 
have so far been discovered in Ireland Almost all 
these have a wide range m the country Only 
Nemastoma chrysomelas seems to be confined to the 
south-east The classification adopted is that pro¬ 
posed by Dr. Roewer —A. W. Conway The dynamics 
of the spinmng electron A spinning spherical elec¬ 
tron rotates about a fixed nucleus The six first 
integrals of the equations of motion are obtained 
without approximation, and the motion is described. 
The variables are quantised, leading to a type of series 
term —A W. Conway and G Keating : Two-electron 
orbits Two electrons rotate about a nucleus of 
charge + 2«, the law of force between the electrons 
being that of the inverse cube Symmetrical orbits 
of two types are considered and quantised, leading to 
enhanced series terms of Rydberg type. A sup¬ 
plementary field of force is obtained which will give 
the senes terms of a selected Ritz type for the helium 
atom and also the proper value of the ionisation 
potential. 

Edinburgh. 

Royal Society, May 10.—A. P. Laurie : Modern 
research on the methods of painting oil pictures as 
illustrated by the technique of the fifteenth century. 
The media used by artists are gum-arabic for water¬ 
colour painting, size principally for scene painting, 
the yolk of egg known a9 the tempera medium, and 
the three drying oils, linseed, poppy, and sometimes 
nut oil. The refractive indices 01 the drying oils are 
much higher than those of the other media Brilliancy 
is largely due to reflection of white light, and as a 
pigment is immersed in media of higher and higher 
refractive index, the amount of white light reflected 
from the surface diminishes and the pigment is deeper 
and lower in tone. It is therefore impossible to paint 
in so high a key in Imseed or poppy oil as in these 
other media. As the oil dries ana the oil film gets 
older it turns a brownish yellow and its refractive 
index increases, causing a lowering of tone in the oil 

S icture. It is therefore necessary for the painter to 
istinguish between the properties of the opaque and 
the transparent pigments and use them accordingly, 

Cape Town. 

Royal Society of South Africa* March 17. — A. Og#: 
X-rays and crystal structure (Presidential address).— 
H. 0 . Monnig; (1) On some strongylid nematodes of 
the African elephant. The specimens were Collected 
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from elephants shot m the Addo Bush, Cape Province. 
Seven different species were found, of which four are 
new* namely, Murskidta brachysuhs , Ptendopharynx 
brevioapsulatus ; Bunostomum brevtspiculum, and 
Bunostomum hmnatum. (2) Three new helminths 
These are (1) Moniezia pallida from the horse, (2) 
Spirostrongylus australis from the red kangaroo, and 
(3) Cordophilus sagtUus from cattle, koodoo and 
bushbuck—A D. Stammers : (x) Some observations 
on certain pathological changes resulting from inani¬ 
tion The changes, especially in the adrenals, result¬ 
ing from vitamin deficiencies m the diet, are discussed, 

(2) Glycolysis in blood. A discussion of the fate of 
sugar in the blood after the removal of the latter from 
the body, and an account of experiments on normal 
and diabetic blood. (3) On the presence of a- 
hydroxy-acids in blood Saccharic and mucic acids 
are formed by bacterial action m blood preserved tn 
vitro , if the latter be inhibited, this oxidation process 
apparently does not occur —F G. Cawaton : Varia¬ 
tions in the shells of Jsidora afncana (Krauss) and 
closely allied species. It is difficult to divide this 
genus into species by the appearance of the shells, and 
the radulae afford no better means of determining the 
species.—Sir Thomas Muir * Hadamard's approxima¬ 
tion theorem since 1900.—Edith L Stephens : A new 
sundew —Drosera regia (Stephens) from the Cape 
Province. This plant requires a moist and compara¬ 
tively cool atmosphere such as is provided by the 
south-east cloud at the height of 3000 feet, where it 
flourishes Possibly this may be connected with the 
very copious secretion of the tentacles, which is so 
viscid as to snare even grasshoppers and small beetles. 
It belongs to a section (Psycophila) hitherto unrepre¬ 
sented in South Africa Its appearance is 9tnking, a 
long peduncle, topped by a cluster of conspicuous 
pink flowers, being surrounded by linear leaves a foot 
or more in length 

Washington 

National Academy of Sciences (Proc Vol 12, No 3, 
March 1926) —Carl Barus Resonant acoustic and 
electric oscillations released by the relatively slow 
spring break.—William Duane On the reflection by a 
crystal of its own characteristic radiation Irregular¬ 
ities m the ionising current produced by the reflection 
of X-radiation (from a molybdenum target) by a 
crystal of potassium bromide have been observed 
which correspond to the bromine A-senes lines. 
The increase, at any rate at the Ka line of bromine 
(second order), seems to be due to an increase of 
fluorescent radiation at these points caused by slight 
imperfections of the crystal —S. K. Allison : Note on 
the * selective reflection ' of X-rays by crystals of 
potassium bromide. The curve on which the preced¬ 
ing paper is based shows that a slight excess of radia¬ 
tion occurs only where reflection of the bromine Ka 
line m the second order would be expected.—Robert S. 
Mullikeit: (1) Systematic relations between electronic 
structure and band-spectrum structure m diatomic 
molecules (Part 1). The occurrence of features of 
band spectra can oe explained on certain postulates. 
The first of these is that the electronic state of every 
molecule can be characterised by a term-designation 
associated with an electronic quantum number iden¬ 
tical with Sommerfeld’s atomic inner quantum 
number for the given term-type. (2) Part 2. The 
ZnH, CdH, and HgH molecules and their spectra 

(3) The electronic states of the helium molecule — 
Lee A. DuBridge : Variations in the photo-electric 
sensitivity of platinum. A platinum strip was heated 
for various periods in a vacuum and exposed to 
radiation from a quartz mercury arc lamp. For short 
or* long* heating periods* the photo-electric current 
decreases with temperature to a definite minimum 
which is not changed by prolonged heating or by 
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further baking and out-gassing of the containing tube 
—G. E. M Jauncey and A. L. Hughes : Radiation and 
the disintegration and aggregation of atoms. A de¬ 
tailed statement of the arguments of a letter in 
Nature of February 6, p 193 ; \ = o*ooi8 A U is 
corrected to X = o >00043 A U —Richard C, Tolman and 
Richard M Badger * A new kind of test of the corre¬ 
spondence principle based on the prediction of the 
absolute intensities of spectral lines —Roscoe G. 
Dickinson and Miles S Sherrill: Formation of ozone 
by optically excited mercury vapour. Ozone is 
formed when oxygen at atmospheric pressure is 
passed over mercury and exposed to radiation from 
a water-cooled mercury lamp. Radiation of wave¬ 
length less than 2000 A U was filtered out Activated 
mercury atoms can give up energy to oxygen molecules 
as well as combining witn it to form oxide —George 
Glockler Diffusion of electrons The number of 
collisions which an electron makes in traversing a 
layer of gas, when the electron is not acted on by a 
field, is independent of its velocity and equal to 
30 a /2X a , where a is the distance traversed and X is the 
mean free path of the electron —Lilian V Morgan . 
Correlation between behaviour and shape of a chromo¬ 
some.—Leonell C Strong The genetic basis of 
susceptibility to tissue transplants Two relatively 
homozygous races of mice were used, in one of which 
a transplantable tumour showed progressive growth 
while the other race was resistant. The races were 
crossed and eventually synthetic races were selected 
which were susceptible and non-susceptible respec¬ 
tively, thus reproducing the original significant genetic 
constitution Two factors seem to be concerned m 
producing susceptibility —Joseph Miller Thomas * On 
various geometries giving a unified electric and gravi¬ 
tational theory Einstein's new equations can be 
obtained by direct generalisation of his earlier equa¬ 
tions of the gravitational field —Sophia Satina and 
A. F Blakeslee : (1) Studies on biochemical differences 
between ( -1- ) and (-) sexes in Mucors (2) A pre¬ 
liminary report on the Manoilov reaction and other 
tests Races of Mucor differ biochemically even 
when of the same sex , the ( + ) and (-) races show 
significant average biochemical differences, the ( + ) 
corresponding to the male of higher animals and the 
(-) to the female. ‘(2) Biochemical differences 
between sexes m green plants. Average sex differ¬ 
ences were found in respect to the Manoilov reaction, 
colour of leaf extract, presence of oxigenase, per- 
oxigenase, and total acidity (3) The Mucor parasite 
Parasitella in relation to 9ex. Parasitella simplex is 
a Mucor usually parasitic on other Mucors, when it 
forms galls. There may be some sex-relation between 
parasite and host—Cecil D Murray The physio¬ 
logical principle of minimum work (1). The vascular 
system and the cost of blood volume. Calculations 
from the equations of flow through cylindrical tubes 
and the assumption of maximum economy of work, 
give values for the * cost ' of blood which accord well 
with the energy requirements of active tissues of the 
body. This 4 cost f seems to be operative in deter¬ 
mining conditions in the vascular system.—Curt P. 
Richter : The significance of changes in the electrical 
resistance of the body during sleep Measurements 
were made of the resistance from hand to hand to an 
imperceptible electnc current. During sleep the palm- 
to-palm resistance increases markedly, and this 
increase is some measure of the ‘ depth' of sleep, 
being very marked for heavy sleepers On awakening 
gradually or suddenly, the resistance immediately 
becomes normal. Resistance measured between the 
backs of the hands increases a little where the sleep is 
tranquil and decreases with restless sleepers, possibly 
while dreaming. Patients in catatonic stupors re¬ 
sembling sleep do not show these characteristic 
changes of resistance, 
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Official Publications Received. 

Svenska Linn 4-841 Iskapets Arsakrift. Argtng 9, 1926. Fp. vi+164 

^finion of South Africa. Report of the South African Museum tor the 
Year ended SUt December 1925 Fp. 11+16+2 plate#, (Capo Town*) 

The Phyeloal Society of Tendon. Proceed Inga Vol 88. Part 8, April 
15. Pp 109*275 (London* Fleetway Press, Ltd ) 6a net 
The Peabody Muaeura of Natural History. Bulletin 1, No. 1: 
Addresses delivered on the Occasion of the Dedication of the new 
Museum Building, 29 December 1925, Pp 88 (New Haven, Conn : 
Yale University.) 25 cents. 

Journal of the College of Agriculture, Hokkaido Imperial University, 
Sapporo. Japan. Vol. 14, Part 8 On the Differences of the Physico¬ 
chemical Properties of the Protein, Oryzenin, as found in Glutinous and 
In Common Rice By Teteutaro Tadokoro, Yukihlko Nakamura and 
Bhuklchi Watanabe, Pp 129 lu9 Vol 15, Part 5 Studies on the 
Apple Rost caused by Oymnosporan^ium Yamadtu Miyabe By Telkicln 
Fukuahi Pp 280-807 +plates 17 20 (Sapporo.) 

Proceedings of the Cambridge Philosophical Society Vol. 28, I’art 2 
Pp. 108*100. (Cambridge At the University Pres* ) 7m, 6 d net 
Shirley Institute Memoirs. Vol 4,1926. Pp vll f 182+iv. (Dldsbury, 
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Ethnographical Studies and Colonial 
Administration. 

I N a recently published work by a resident in East 
Afnca of many years* standing, it is stated that 
the native regards with profound mistrust all white 
men excepting only British officials and missionaries. 
This observation, perhaps a little too sweeping and 
perhaps too flattering to our vanity if assumed to be 
of universal application, lends support to the view, 
with which we have been made familiar since the British 
Empire became self-conscious, that members of the 
British race are pre-eminently successful as settlers 
and administrators in strange lands In so far as this 
is borne out by the facts, it is in large part due to a 
certain ability to handle a backward people with a 
degree of sympathetic understanding Although it is 
true that the British record m this matter has not 
been spotless in the past, and even now is not always 
above reproach, yet judged by results our methods 
may perhaps bear comparison, not entirely to their 
disadvantage, with those of other nationalities 

Lest such a comparison may appear invidious, it is 
possible to appeal for justification to facts which were 
forced on the attention of British officers in the former 
German colonies in Africa after the War In the 
official reports, reference is frequently made to behaviour 
on the part of the natives which certainly seemed to 
indicate that their former rulers had inspired them 
with anything but confidence in the white man 
There is, however, less reason for diffidence on our 
part in instituting such a comparison now that in 
France, the power with a stake in tropical Africa second 
only to that of Britain, an appeal has been made to 
British methods to explain and justify action which 
has recently been taken by the University of Paris. 

The pre-eminence of France in the study of pre¬ 
historic man and his handiwork has to a certain extent 
overshadowed the achievements of those of her men 
of science who have devoted themselves to other 
branches of anthropological investigation. To say 
this is not to ignore the claims of the distinguished 
human anatomists who have done so much to system¬ 
atise the *tudy of physical anthropology; or of the 
distinguished sociological group, with the late E. 
Durkheim at its head, which founded and carried on 
VAnnie Soctologique , now happily revived after an 
intermission of some years owing to the War. Perhaps 
only those who follow specialist publications are aware 
of the extent to which ethnographical investigation has 
been carried on in the French colonies. Of the results, 
comparatively little has appeared in the more widely 
read publications devoted to the study of anthropology. 
A conspicuous example is the work which has appeared 
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in the valuable and scholarly publications of the tcole 
d’Extr&ne Orient, dealing with the cultures and 
peoples of the French possessions in Further Asia. 
It ought, perhaps, to be unnecessary to emphasise the 
value of much of the work which has been done in 
Madagascar and the colonies of North and West Africa. 

On more than one occasion in these columns, stress 
has been laid on the practical value of anthropological 
training in the administration of the affairs of back¬ 
ward races, or, to use the more general term, of peoples 
of non-European culture It has been of interest to 
those who take this view to note that in the courses 
of lectures on ethnology and other departments of 
anthropology which were advertised at the opening 
of last winter’s session of the University of Paris, there 
was a distinct bias in the direction of the possible 
practical application of the instruction to be given 
Even courses of a general character in the study of 
religion and social anthropology frequently had special 
reference to the native races of some or all of the French 
colonial possessions The study of Moslem custom 
and religion was naturally capable of more directly 
utilitarian treatment; while a large number of courses 
in linguistics covered many of the more important 
native languages under French jurisdiction 

A more significant development, however, is the 
foundation within the University of Paris of an Institute 
of Ethnology. The object of the Institute is, m the 
first place, to create a body of professional ethnologists 
and to give to any residents or intending residents in 
the French colonies who have an inclination for 
linguistic or ethnological studies, such instruction as 
will enable them to carry on these studies intelligently 
and in accordance with methods which will render the 
material collected of scientific and practical value. 
Secondly, to direct attention to recently discovered 
facts or newly developed methods with the view of 
their verification, and the testing in the field of any 
hypothesis under discussion. Thirdly, to publish 
ethnographical works which, owing either to their 
length or the amount of illustration they require, 
cannot be published in the usual periodicals. Fourthly, 
in conjunction with the colonial authorities, to send 
expeditions into the field and not to leave to foreigners 
the exploitation of the ethnography of the French 
colonies, as has happened in the past. 

The idea of such an Institute was first put forward 
by M. Marcel Mauss in 1914; but its realisation has 
only recently been attained, the project having been 
revived in 1924, As a teaching body the Institute 
will in no way conflict with any existing interests. On 
the contrary, its primary function will be to act as a 
co-ordinating body for the courses already provided, 
or to be provided, at the University, the College dfi 
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France, the Museum, the Ecole des Hautes fitudes, 
the £cole Coloniale, and the £cole des Langues Orien- 
tales Vivantes. It will provide, in addition, in courses 
such as cannot be obtained elsewhere, a small number 
of lessons in technical matters with the view of giving 
an orientation to the future ethnologist. The Institute 
will grant a diploma in anthropology and, if or when 
the necessary ministerial permission has been obtained, 
a certificate of Licencte ds Lettres. 

It is not without interest to note that Prof. L6vy- 
Bruhl, in an account of the Institut d’Ethnologie and 
its organisation and objects, which appears in the 
Revue d' Ethnographic et des Traditions Populaires, 4me 
trimestre, 1925, Nos. 23-24, indicates to what an 
extent the founders have been influenced by British 
methods in defining the scope and methods of the 
Institut He opens with a reference of some length to 
Capt. Rattray’s book on Ashanti, pointing to the 
incident of the 4 Golden Stool ’ there related as an 
example of the way in which a serious conflict with the 
natives, and very possibly a punitive expedition, were 
averted by the advice based on expert knowledge 
which the newly constituted anthropological service 
was able to place at the disposal of the administration. 
Had it not been for the official anthropologist’s know¬ 
ledge of native customs and ways of thought, action 
in connexion with the Stool which it had been decided 
to take, without thought of its possible effect on the 
religious susceptibilities of the native in view of the 
sacred character of the Stool, would almost certainly 
have caused a serious uprising. Prof. L6vy-Bruhl goes 
on to express the hope that a similar anthropological 
service may one day be instituted in the French 
colonies. It will then be the aim of the Institut 
d’Ethnologie to turn out officers competent to man it, 
not necessarily highly trained ethnologists, but men 
with a sufficient knowledge of anthropological method 
to enable them to collect material of both scientific 
value and practical utility. He pertinently adds that 
in the study of the resources of the French colonies 
which is necessarily a preceding condition of their full 
development, the greatest asset of all, the native 
population, should not be overlooked. 

However flattered we may feel at the compliment 
implied in Prof. L6vy - Bruhl’s reference to the Work 
of Capt. Rattray and his department, British anthro¬ 
pologists have still to regret that the principle that 
all administrative officials in British dependencies with 
backward peoples under their jurisdiction should be 
trained in anthropological methods is an ideal which 
has yet to be officially adopted in practice. An 
argument which is applicable to the case of the French 
colonies should, it is permissible to say, apply with 
immensely greater cogency to that of the British£mpire> 
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Man at Great Altitudes. 

The Respiratory Function of the Blood. By Joseph 
Barcroft, Part 1: Lessons from High Altitudes . 
Pp. x + 207. (Cambridge: At the University Press, 
1935.) 12s, 6d. net. 

W HOEVER reads this book—and every physio¬ 
logist who deals at all with the haemato- 
respiratory functions must read it—will gain one 
certain result: he will conceive a sincere liking for the 
author, as the ideal companion under low barometric 
pressure. In a style intimate, as between comrades in 
adventure, Prof. Barcroft here sets forth his experiences 
in his various invasions of the regions of low oxygen, 
the Peak of Teneriffe, the Capanna Margherita on the 
summit of Monte Rosa, Cerro de Pasco in the Andes, 
and last but not least the glass chamber in his laboratory 
where for six days he breathed the oxygen down, and 
himself thus virtually up, to the physiological equiva¬ 
lent of an altitude which proved too much of a strain 
even for his bold and cheerful spirit. 

Prof. Barcroft reminds us that the modem sport of 
mountaineering originated in such essentially scientific 
expeditions to the upper regions as those of de Saussure 
on Mont Blanc. It is quite proper, therefore, that the 
scientific treatment of the physiological effects of low 
oxygen, mountain sickness, and acclimatisation should 
retain something of the zest of a noble sport. In this 
field the investigator is himself the subject observed, 
and in his own person suffers discomfort and overcomes 
hardships as great as any explorer of a new country. 
Yet it is also in this field that physiology has most 
nearly emulated the precision of physics and chemistry. 
It requires literary art to bring out the sporting aspects 
of oxy-haemoglobin dissociation curves. Prof. Barcroft 
imparts 1 human interest’ (to use the journalistic 
terra) even to the gas laws. 

As it happens, although mountaineering is not a 
competitive sport, the physiology of altitude is just 
now almost as competitive as football or rowing 
between two of the universities of England. It was 
shown by Paul Bert in France in the last century by 
means of a low-pressure chamber, and by the late 
Prof. Zuntz of Berlin by his expeditions to the Alps, 
that the one essential factor in the decrease of baro¬ 
metric pressure at great altitudes is the lower partial 
pressure of oxygen in the lungs and in the blood. The 
condition induced is essentially asphyxia. 

During the first decade of this century, Haldane and 
his co-workers at Oxford carried out experiments which 
were so fundamental and so illuminating that they may 
be said to have created the physiology of respiration. 
Tb faftow up the principles of vital regulation thus 
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revealed, the next step was the study of the adjustment 
which respiration may make to the decreased oxygen 
pressure at high altitudes. Accordingly, Haldane and 
Douglas from Oxford, accompanied by Henderson and 
Schneider of Yale, spent five weeks during the summer 
of 1911 on the summit of Pike’s Peak, Colorado, 
altitude 14,100 feet. Their observations were sup¬ 
plemented by Miss M. P. FitzGerald, who determined 
the alveolar carbon dioxide and the haemoglobin of 
people resident at various altitudes between sea-level 
and 11,000 feet. The fundamental principle was thus 
established that the adjustment of respiration in 
states of complete acclimatisation is strictly quanti¬ 
tative. The basic controlling factor is the partial 
pressure of oxygen in the lungs To this factor 
(a), the alveolar carbon dioxide (b) and the 
blood alkali (c) come gradually at every altitude 
into the relation a : b : 100.40 : 60 (for example, 

50 : 20 : 30 at about 17,000 feet, bar. 390 mm.); and 
the volume of breathing during rest is the reciprocal 
of the alveolar carbon dioxide. 

In addition to this law, Haldane postulated an active 
secretion of oxygen by the tissues of the lungs, so as 
to raise the pressure of oxygen in the blood above that 
in the air in the lungs . a process analogous to that 
by which the kidney may produce unne of higher 
concentration in respect to salts than in the blood from 
which the salts are drawn. 

At this point Barcroft takes up the story; and the 
book before us is in the mam an account of the in¬ 
vestigations of the Cambridge-Harvard expedition to 
the Andes which he organised and led On the basis 
of the results obtained by that expedition, Barcroft 
accepts in the main the first part of the conclusions of 
the Pike’s Peak expedition; but he rejects now 
absolutely the hypothesis of oxygen secretion in the 
lungs. It must, indeed, be admitted that the direct 
determinations of the pressure of oxygen in the arterial 
blood in relation to that in the air of the lungs, which 
he and his co-workers achieved, afford strong evidence 
that the former never exceeds, indeed never quite 
equals, the latter. Thus the passage of oxygen from 
the atmosphere into the blood must be dependent, 
according to the view of Prof. Barcroft and his co- 
workers, wholly upon the physical process of diffusion. 
The adjustments constituting acclimatisation do not 
then include oxygen secretion. 

How great a problem is thus presented to physiology 
is evident from the fact which Prof. Barcroft points 
out that healthy men who go in a day, even by railway 
and with no exertion in comfortable, well-heated cars, 
from sea-level up to 14,000 feet in the Andes, are 
rendered acutely ill. Men who ascend direct from sea- 
level to 23,000 feet in a balloon lose consciousness and 
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die. Vet a large population in the Andes and Tibet 
spend their entire lives at 14,000 or 15,000 feet, and 
the members of the two expeditions above referred to 
were quite comfortable and well when acclimatised at 
Cerro de Pasco and on Pike’s Peak, Furthermore, the 
members of the Mount Everest expeditions became 
acclimatised to 23,000 feet, and in some cases ascended 
even to 26,000 feet without mountain sickness, as is 
described in an appendix in this book by Major 
R. W. G. Hingston, Medical Officer to the Everest 
expedition of 1924, 

The utmost value attaches, therefore, to Prof, 
Barcroft’s observations and discussions bearing upon 
different aspects of the problem of accounting for so 
extraordinary a power of adjustment m the living 
organism. Prof Barcroft would himself be the first to 
recognise that if oxygen secretion is ruled out (and 
Dr. Haldane is still to be heard in reply at the meeting 
of the British Association at Oxford next August) the 
problem of acclimatisation stands out only the more 
imperatively Thus, if the reviewer may be allowed to 
instance facts which the conception here presented 
seems scarcely as yet adequate to cover in detail, 
attention may be called to the rapidity with which a 
person acutely mountain-sick may develop a comfort¬ 
able degree of acclimatisation. Such cases of rapid 
acclimatisation were easily explained on the theory of 
oxygen secretion. They still require much study to 
show how they are possible as results of the com¬ 
paratively slowly developing changes in the blood. 
Indeed, the shift of the oxy-haemoglobin dissociation 
curve to the left which Prof. Barcroft now postulate* 
was not found in any previous investigation, either by 
the Pike’s Peak expedition (using Barcroft’s method) 
or by himself at Teneriffe. It affords one of the 
strongest grounds for seconding Prof. Barcroft’s 
expressed hope that others may carry further the 
study of altitude at Cerro and on Pike’s Peak. 

Attention may also be directed to the proven 
efficiency of inhalation of dilute carbon dioxide in over¬ 
coming the ill effects (which are essentially mountain 
sickness) following carbon monoxide asphyxia, and 
following anaesthesia. Such beneficial effects are 
presumably due to an adjustment of the blood of the 
same general character as that which Prof, Barcroft 
postulates in acclimatisation; but in this case probably 
the shift is to the right. 

It is especially to be hoped that the unique oppor¬ 
tunities of observing acclimatisation between 15,000 
and 25,000 feet afforded by expeditions to Mount 
Everest will hereafter be utilised to the full. In future 
expeditions to Tibet it should be possible to combine 
this object without impairing the chances of attainment 
to the highest point in the world. For science the value 
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primary object of expeditions to Mount Everest. 

In closing, a few words may be permitted on the 
general importance of the problem of asphyxia to the 
solution of which Barcroft and Haldane in their 
friendly controversy are making fundamental con¬ 
tributions, 

The most universal and characteristic process of life 
lies in the exchange of oxygen, combustion in living 
cells or, as physiology terms it, respiration. When we 
understand asphyxia and the adjustments which the 
living body makes to combat it, we shall have solved 
a problem which is the reciprocal of that of the nature 
of life We may fairly hope that, at least to a con¬ 
siderable extent, mere inversion of the terms in which 
the solution of the problem of asphyxia will be Stated, 
will afford a solution of the inner nature of respiration, 
and thus far of life itself. 

Y an dell Henderson 

The Geology of West Lothian, 

The Rocks oj West Lothian : an Account of the Geological 

and Mining History of the West Lothian District By 

Henry M. Cadell. Pp, xvi + 390 + 32 plates -f ? maps. 

(Edinburgh and London : Oliver and Boyd, 1925.) 

18s. net. 

HE county of West Lothian is of exceptional 
interest in Scottish geology, as it forms the con¬ 
necting link between the two ends of the Midland 
Valley, and affords the most trustworthy evidence for 
the correlation of the dissimilar Carboniferous sequences 
in the western and eastern basins. The county is also 
of interest as the seat of the Scottish oil shale industry. 

The geological and physiographic history of the county 
has been summarised by Mr. H. M. Cadell in an interest¬ 
ing and beautifully illustrated volume. Mr. Cadell 
knows the county intimately; ’he understands its 
relations to the rest of Scotland from knowledge gained 
during his service on the Scottish Geological Survey ; 
and he brings to the interpretation of its rocks observa¬ 
tions made during world-wide travels. Many of tbe 
illustrations are drawn from his foreign experiences, 
such as below a reproduction of von Humboldt’s famous" 
view of Jorullo in 1803, his own sketch taken from the 
same point of view in 1906. Much of the information 
in the volume has been previously published in technical 
journals, but it has been re-written in a simpler and 
more popular form. 

The book is most concerned with the Scottish Car* 
boniferous system; it gives an excellent account of the 
geology and economics of oil elude, and of some of ti^ 
associated rocks such as the Houston marU/Wlriefc 
author shows are not of volcanic 
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thetesult of the bore at West Calder, 4000 ft. deep, 
put down in the search for mineral oil; instead of find¬ 
ing nil, it passed through an unexpected thickening 
of the volcanic rocks below the Burdiehouse lime¬ 
stone, The chapters on the Lower Carboniferous rocks 
describe their successive limestones and volcanic pheno¬ 
mena, which in this district are exceptionally well 
displayed, partly in surface outcrops, and partly in the 
evidence as to the deep-seated structure of some ancient 
volcanoes revealed by bores put down during mining 
prospecting. During the Carboniferous, according to 
the author, the country was broken across by an east- 
to-west rift valley, between the Ochiltree fault on the 
north antj the Calder and Middleton Hall faults on the 
south; he illustrates this valley by one of his graphic 
reconstructions of the scenery, due to his combination 
of geological insight and artistic skill. 

Mr. Cadell was one of the first Scottish geologists to 
recognise the importance and significance of the buried 
river channels that lie deep below the present sea-level ; 
he brings the knowledge of those in West Lothian 
up-to-date in chapters dealing with the development 
of the present topography during the Kainozoic era, of 
which the only local evidence is physiographic. 

The last three chapters are devoted to the history of 
mining in the county from that at Carriden about 1165 
by the monks of Holyrood ; he describes the condition 
of coal mining in the seventeenth century during the 
wars of the Commonwealth, gives an account of the 
early Scottish salt industry, and tells the story of the 
Hilderston silver mine, which was worked early in the 
seventeenth century and was unsuccessfully re-opened 
in 1873 and 1896. The author, owing to his descent 
from the founder of the Canon Co., has been able to 
draw on unpublished records in his interesting account 
of the mining and iron industry of the Bo’ness district 
since 17&0. 


Nematode Parasites of Vertebrates. 

The Nematode Parasites of Vertebrates . By Prof. 
Warrington Yorke and Dr. P. A, Maplestone. Pp. 
xi + 536. (London: J. and A. Churchill, 1926.) 
36$. net. 

HE outstanding spirit of the early study of 
helminthology was the search for knowledge 
for its own sake; whereas the motive underlying the 
activities of workers of more recent years has been, 
parity unconsciously perhaps, its potentiality for 
human and animal welfare. The literary output on 
the subject of the structure and relationships of the 
Nematoda during the last hundred years was enormous, 
ami the position would doubtless have been chaotic 
had Oiesing, in *866, summarised the knowledge 
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of that time in his 44 Revision der Nematoden,” and 
Stiles and Hassall, in 1919, provided the materials for 
a similar revision in the invaluable subject-index on 
the roundworms, in their “ Index Catalogue of Medical 
and Veterinary Zoology.” During the past ten ^years 
the labours of Railliet, Skrjabin, and Travassos have 
resulted in a classification of the parasitic nematodes 
which has met with considerable acceptance, though 
of course, in points of detail, there remains room for 
adjustment. The volume issued by Yorke and Maple* 
stone is therefore to be welcomed as marking! the 
present position of the classification of the Nematoda 
in the same significant way as did that of Diesing half 
a century ago. 

The authors have handled the vast mass of material 
in a mftsterly manner Accepting Rajlhet’s classifica¬ 
tion in the main, they have provided a senes of defini¬ 
tions and keys which should enable those acquainted 
with the structure of the Nematoda to place many, if 
not all, of the known species in their proper genera. 
Each genus is illustrated and defined, the definition 
being based largely upon the type spe( ies , other 
species which in the authors’ view can be reasonably 
allocated to the genus are listed alphabetically 

As generic definitions based too closely upon the 
type frequently contain characters of specific value 
only, this method is likely to entrap the unwary. 
Moreover, those who prefer to rely upon text-books 
rather than consult the original publications, should 
note that many of the older and probably legitimate 
species have been omitted, and there is a distinct danger 
that these may be recorded again as new species. It 
is perhaps regrettable that some provision, such as the 
compromise recently suggested by Stiles, has not been 
adopted whereby collective group names, e.g Fusaria, 
Sclerostoma, and so on, would have been given some 
taxonomic place to species which, although probably 
valid, have not yet been sufficiently fully investigated 
to admit them to modern and more restricted genera. 

With each species the 4 type host ’ in which it has 
been found is listed, but no indication is given of the 
almost equally important 4 type locality/ although the 
subject of geographical distribution is one which is 
likely to interest many of those who turn to this work 
for information. The same may be said of inter¬ 
mediate hosts. In these days, when the bionomics of 
animals is attracting more and more attention, the 
omission of all reference to the life-history in a book 
with such a comprehensive title is, to say the least, 
unfortunate. 

In the course of their revision the authors have 
found it necessary to create a number of new genera, 
itiany of which are based on new species, of which 
brief descriptions are given in the form of footnotes. 
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Mote than three hundred genera are illustrated in the 
text, and in most cases the type species has been used. 
Many of these are original, but the goodwill of other 
workers has been relied on for this purpose to a 
surprising degree 

In spite of these criticisms, the authors are to be 
congratulated not only on having produced a work 
which is likely to become a standard book of reference, 
but on having also made a definite contribution to the 
classification of the order Eunematoda. 


The Composition of Milk. 

Variations in the Composition of Milk: a Study of the 
Results of Analysis of Six Hundred and Seventy-six 
Samples of Milk (each Sample being the Milk of one 
Cow) from Crnvs of various Breeds throughout Scotland 
im<)2J-22 By Dr. J. F. Tocher. Pp 195 (Edin¬ 
burgh and London : II M Stationery Office, 1925 ) 
21s net. 

PIE Inter-departmental Committee appointed to 
report on the regulations, etc , governing the 
sale of milk in Scotland arranged for a large number of 
samples of milk taken at random from individual cows 
to be analysed No particular breed was selected, nor 
was any account paid to the period of lactation, feeding, 
age of animal, etc, the only consideration being to 
ensure proper and thorough milking and the taking of a 
representative sample In all, 676 samples of milk were 
dealt with) the samples being both from morning and 
evening milkings, with a small proportion of midday 
samples (the latter, however, not included m the 
statistical analysis). The examination of the samples 
covered the usual determinations of specific gravity, 
fat, solids not fat, and in addition the estimation of 
nitrogen, lactose, ash, refractive index and freezing- 
point. 

The report which Dr, Tocher has drawn up gives 
a very exhaustive account of the manner in which the 
inquiry was conducted, the results of the determinations, 
the statistical analyses of the results and the conclusions 
which may be drawn from them. 

Whilst the obiect of the inquiry was to collect data 
upon which legislation could be based, the information 
which has been gained is of considerable scientific 
interest, and some important facts concerning the 
composition of milk and the extent to which the 
constituents vary in the case of individual cows has 
been brought to light. The milk of single cows is 
shown to vary widely, in the case of butter fat from 
i *7 P er to 7*5 per cent., whilst the solids not fat 
may be from 6*9 per cent, to io*6 per cent. In the case 
of composite samples there were found to be wide 
differences according to the number of cows from 
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which the milk sample was taken: Thus herd 4 of five 
cows fell below the present standard for solids hot fat 
(S'5 per cent.) in the proportion of six groups out of 
a hundred, whilst larger herds of twenty cows only fell 
below the standard in one group out of a thousand. 

On the practical side of the subject, Dr. Tocher 
advocates that milk should be supplied from a large 
number of cows so as to reduce the variations; that 
good cows should be selected and that the inheritance 
of butter-fat yield should be completely studied- Some 
other matters of interest in the report are the lactose 
content and freezing-point of milk, the influence of the 
lactation period and the effect which this may 
have upon the interpretation of the results of feeding 
trial*. 

Our Bookshelf. 

Handbuch der Arbeitsmethoden in der arwrgamschen 
Chemte. Gegrundet von Arthur Stabler Fortge* 
fuhrt von Prof. Erich Tiede und Friedrich Richter. 
Zweiter Band * Physikahsehc und chemxsche Opera - 
honen. Zwcite Iialftc; Physikahsche und chem- 
ische Operational besonderer Art , Herausgegeben 
von Prof. Eneh Tiede und Friedrich Richter. 
Pp x +655+ 1648 54 gold marks, Vierter Band • 

Ausgewdhlte Kapitel der praparativcn Chemie, 
Zweite Halfte. Pp. x+ 315-572 14*50 gold marks. 

(Berlin und Leipzig : Walter de Gruyter und Co., 
1925 and 1926) 

The special operations described m the second part 
of the second volume of this work include micro- 
chemical methods, membrane-filtration, electrometric 
analysis and electrolytic purification, decomposition 
with a silent electric discharge and in the arc, the 
use of radio-elements as indicators, identification of 
crystals and X-ray analysis, the use of high vacua and 
of high pressures, mass-spectrography, the use of liquid 
ammonia, sulphur dioxide, hydrogen chloride and 
hydrogen sulphide as solvents, and the geneml opera¬ 
tions of photochemistry. The technique of these 
diverse operations has been described by fifteen authors, 
in a volume of about 1000 pages. It will form a most 
valuable work of reference for those who may have 
occasion from time to time to make use of one or other 
of the special methods with which it deals. 

The first part of the fourth volume had already 
appeared when the present editors took charge of the„ 
u Handbuch/’ They did not regard ft as necessary to 
carry to completion the original plan for the volume 
on preparative chemistry, but have concluded their 
work by adding to Part 1 of vol. 4 an abbreviated 
Part 2, dealing with thermite-reactions, phosphores¬ 
cent materials, mineral synthesis and the growing of 
crystals. They have also included a very interesting 
catalogue of some hundreds of substances which can 
be prepared in a state of great purity (e.g., as required 
for determinations of atomic weight), with references 
to the original papers in which the methods of pre¬ 
paration of these pure elements and compounds are 
described. 
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The Engineer and the Prevention of Malaria. By Henry 
Home, Pp. x+176+14 plates. (London: Chap- 
mart and Hall, Ltd., 1926.) 1 $s. 6d. net. 

TH& object of this book, as mentioned by the author in 
tha introductory note, is to help engineers engaged on 
anti-malarial works to obtain the necessary information 
without reference to numerous publications on public 
health, entomology, and parasitology which is other¬ 
wise essential It is furthermore believed that medical 
officers will find material of value within its pages. 

The book deals with the various engineering problems 
which so frequently arise in malaria prevention in a 
dear and concise manner. There are fourteen plates 
and numerous text figures which contribute to the value 
of the work. The first three chapters are devoted to 
the economic aspect of the disease, the malarial mos¬ 
quito, and to anti-malarial schemes. The eight follow¬ 
ing chapters deal with the varied aspects of lowland 
drainage, hill drainage, details of construction, oiling, 
larvicides, vegetation, natural enemies, the question 
of housing, and possible biological methods of control. 

There are four appendices, the first of which, by 
Lieut.-Colonel Mac Arthur, deals with mosquito netting 
from the point of view of the right determination of the 
apertures and the gauge of wire or the size of cotton 
thread used by the manufacturers ; Dr P A Buxton 
contributes the next two appendices dealing with 
applied entomology as regards anophehnes and the 
house fly. The final appendix contains an account of 
the hydrogen-ion concentration of waters and methods 
of estimation. 

The engineer and the sanitanan are, or at least 
should be, frequently associated in endeavours to 
combat disease, and this is especially the case in anti- 
malarial schemes. To formulate a successful campaign 
on sound practical lines demands a close co-operation 
between the two services. In this little book both 
should find much of common interest, and its study will 
undoubtedly tend to foster that spirit of co-operation 
with and sympathy in the work of the two which is 
essential in so many of the efforts directed to the control 
of disease. G. E. F. Stammers. 

Rothamsted Experimental Station Library . Catalogue 
of the Printed Books on Agriculture published 
between 1471 and 1840 ; with Notes on the Authors 
by Mary S. Aslin. Pp. 331 + 22 plates. (Harpenden, 
Herts: Rothamsted Experimental Station, 1926.) 
Paper, 10s.; cloth, 12s. 

Not the least notable feature of the Rothamsted 
Experimental Station is the library, containing as it 
does probably the most complete collection in exist¬ 
ence of ancient and modern books (in ail languages) on 
agriculture. The number of ancient books, in particular, 
is remarkable, including, it may be noted, copies of 
such treasures as Ctescentius’ u Liber ruralium com- 
modorum/ > the first printed book on agriculture. Of 
this the library possesses a fine illuminated folio, bearing 
the insignia of Sigismund IL of Poland, and a unique 
early edition of Fitzherbert (circa 1523). 

As the director, Sir John Russell, points out, the 
dates *471 and 1840 are both significant in relation to 
the history of agriculture; the first marks the appear¬ 
ance of Crescentius, and the latter the definite break 
with emjfirieiam which followed the foundation of the 
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Rothamsted Station by Lawes. The catalogue, there¬ 
fore (relating to 1500 books published between these 
dates), may be said to record the empirical stage of 
agriculture, and it speaks much for the enterprise and, 
may we add, the culture of the governors of Rotham¬ 
sted and their director, that such a collection—largely 
of bibliographic interest—should have been added to 
the institution. Their interests in the art, which it is 
their mission to inspire with science, are conceivably 
more limited, but, as the director, in the words of Comte, 
aptly says : “ No idea can be properly understood 
apart from its history/’ 

Volumetric 1 odate Methods. By Dr. George S Jamieson. 
(New York : The Chemical Catalog Co., Inc., 1926.) 
2 dollars. 

The “ lodate method,” first proposed by L. W 
Andrews m 1903, depends on the formation of iodine 
monochloride, and the disappearance of the iodine 
colour imparted to an immiscible solvent such as 
chloroform or rarbon tetrachloride Since the last 
traces of free iodine arc collected m a small volume of 
immiscible solvent, the sharpness of the end-point is 
remarkable , and when a titration has been completed, 
there is no return of the iodine-colour even after 
keeping the solutions for a day These factors, 
together with the great stability of the solutions of 
potassium lodate and the absence of interference by 
many kinds of organic matter, make the use of this 
method very advantageous in many forms of analysis. 
The author has therefore put together a description of 
a dozen different determinations (eg of Sb, Cu,, Hg, 
Mo, Sn, Mn, N 2 H 4 , II a 0 2 , Pb 0 2 , etc) in which the 
method can be employed with advantage He lias 
further increased the value of the book by giving 
details of the application of the method to the analysis 
of arsenic and copper in insecticides, of antimony, 
copper and tin in alloys, etc. The book should be of 
considerable value in giving publicity to a new and 
valuable method of analysis, as well as in providing 
precise directions for applying it. 

Wellenlangenmessungen des Lichtes tm stchtbaren und 
unstchtbaren Spektralbereich . Von Prof. Dr. Paul E vers- 
heim. (Sammlung Vieweg, Heft 82) Pp. v + m. 
(Braunschweig: Friedr. Vieweg und Sohn A -G., 
1926.) 7 gold marks. 

The object of this book is to give a concise survey of 
the present state of our knowledge concerning the exact 
determination of standard wave-lengths. The author 
first gives a short general description of early measure¬ 
ments, together with Rowland’s normal system, and 
refers to the necessity for its revision. He then deals 
with the more recent methods of determination, briefly 
referring to Millikan’s work, and considering in detail 
the measurements of Benoit, Fabry and Perot. Suc¬ 
ceeding chapters discuss the establishment of inter¬ 
national standard wave-lengths, and many tables of 
standard lines in the visible region are given, attention 
being paid to the results of individual workers in order 
to indicate the accuracy of the standard data. 

The ultra-violet and infra-red portions of the spec¬ 
trum are treated in separate sections, due reference 
1 being made to the work of Lyman and Millikan. In 
| the final chapter on X-*ays, the work of the Braggs, of 


NATURE 


V t . 


Hi 


7J3 

Siegbahn and of others is described, and two dear 
diagrams of modem X-ray tubes for spectroscopic 
purposes are given. 

The book may be thoroughly recommended to all 
interested in the matters with which it deals. 

Adventures of Exploration . Book 4: Africa . By Sir 
John Scott Keltie and Samuel Carter Gilmour. 
Pp. iv+180. (London: George Philip and Son, 
Ltd.; Liverpool: Philip, Son and Nephew, Ltd.; 
n d.) 25. 

This volume is the most recently published of a senes 
of six supplementary readers designed to quicken 
interest in geography by stories of adventurous travel. 
They do not claim to give a coherent history of explora¬ 
tion, but serve to direct attention to the great steps 
and prominent names in the story of discovery. In 
this respect they form valuable supplements to the 
orthodox geographical text-book. After a general 
chapter on early voyages the story begins with Bruce 
at the Blue Nile, moves to Mungo Park and the Niger, 
and after a chapter on the seekers for Timbuktu, takes 
the reader to the great lakes, the Nile sources, with 
chapters on the work of Burton, Speke, Baker, Thom¬ 
son, Livingstone, Stanley, and others, and finishes with 
some of Selous’ adventures and Hassenein Bey’s recent 
journey. The stories are admirably told, and well 
illustrated with maps' and pictures. The series 
deserves to be widely used. R. N. R. B« 

Macmillan'$ Secondary School Atlas. With ah Intro¬ 
duction by T. Alford Smith Pp iv + 64 + 8. 
(London : Macmillan and Co., Ltd , 1926 ) 5y. 

The 64 pages of coloured maps in this atlas include 
physical and political maps of every part of the world, 
with enlarged maps of Europe and the more important 
parts of other continents. There are also January 
and July temperature maps and annual rainfall maps 
of all continents and the British Isles, geological maps 
of the British Isles and Europe, and a number of 
distributional maps of the world. The physical maps 
are particularly good, and not overcrowded with names. 
On all maps the projection is given. Although the 
scales vary a good deal, an attempt has been made 
to use simple, multiples of the scales of the maps of 
Great Britain An index of some two thousand names 
gives reference by latitude and longitude. The world- 
pressure maps would be improved by southward 
extension to show the Antarctic high-pressure area, 
and in the current and vegetation maps some revision 
is required on the coasts of Greenland. Murmansk, 
and not Alexandrovsk, is the terminus of the Murman 
railway. 

The Story of Minerals . By Herbert P. Whitlock. (The 
American Museum of Natural History, Handbook 
SeTies No. 12.) Pp. 144, (New York: American 
Museum of Natural History, 1925.) n.p. 

In this book the author has aimed at a popular ex¬ 
position of the elements of mineralogy, his declared 
intention being “ to answer questions rather than to 
rehearse facts.” In preparing it, he has taken advan¬ 
tage of his experience as Curator of Mineralogy in the 
American Museum of Natural History, and has fashioned 
the book to answer questions usually put by visitors 
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to the Museum, About a third of the book is given to 
the principles of mineralogy, including chapters on, 
J< Nature’s mathematics w (crystallography), “the 
mimicry of minerals/* “ water as a maker of minerals/* 
and 11 change and decay in minerals.” The remaining 
chapters describe some of the commoner minerals and 
groups of minerals. The book is very well illustrated, 
and should prove interesting as well as useful to those 
numerous visitors to the Museum who have not 
previously studied the science of mineralogy. 

Introduction to the Study of Organic Chemistry: a 
Theoretical and Practical Text-book for Students in 
the Universities and Technical Schools. By Dr, John 
Wade. Revised by Dr. Henry Stephen. New and 
enlarged edition,with an Appendix containing Supple¬ 
mentary Practical Detail, forming with the text 
an Illustrative Laboratory Course. Pp. xx + 646, 
(London: George Allen and Unwin, Ltd., 1925.) 
85 6 d. net. 

Wade’s “ Organic Chemistry ” is a book which has 
enjoyed a deserved popularity for some years. It is 
therefore only necessary to say that the new edition 
appears to have been carefully prepared, and that the 
appendix of laboratory experiments, occupying 65 
pages, makes the volume a self-contained guide for 
students preparing for honours degrees Dr, Stephen 
has added a new chapter on derivatives of pyrone, 
chromone and xanthone, and some new matter at 
the ends of various chapters The price of the book 
brings it within the reach of students, and it may be 
warmly commended. 

Gems and Gem Materials. By Prof. E. H. Kraus and 
Dr. E. F. Holden. Pp. viH-222. (New York: 
McGraw-Hill Book Co., Inc.; London: McGraw- 
Hill Publishing Co., Ltd., 1925.) 155, net. 

This is a well-illustrated account of gem minerals, in 
two parts. The authors remark in a brief introduction 
that the study of gem minerals has been named “ gem- 
mology,” but it is a great relief to have their assurance 
that this term is not widely used. Part 1 (pp. 9-104) 
deals with the general properties of minerals, including 
chapters on the genesis, cutting and polishing, naming 
and manufacture of gem stones. Part 2 (pp. 107-2x3) 
gives descriptions of the various minerals used as gems, 
and includes numerous tables m which gem minerals 
are classified according to their properties. The last 
of these tables gives a summary of the properties of 
gem minerals described in the text, the arrangement of 
the minerals being alphabetical. The book conclude® 
with a useful index. 

Le mouvement scientifique contemporain en France. 

3 : Les sciences pkysico-chimiques ; 4 1 les sciences 
matkimaUques. Par Dr. Georges Matisse. (Collec¬ 
tion Payot.) Pp. 320. (Paris : Libr. Payot, 19S3.) 
10 francs. 

This volume constitutes a small guide-book which 
indicates the main contributions of Preach chemists, 
mathematicians, and physicists to modern scientific 
knowledge. Since the work of about thirty sdenrific 
workers is summarised, that of any individual tyo#k 
only outlined in a very brief maimer* > ' /// v i 
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: , ' ’ Letters to the Editor, 

[The Editor doe* not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

On the Magnetic Properties of Single 
Crystals of Iron. 

Formerly the preparation of single crystals of iron 
has been made by Goldschmidt’s method, by which 
means crystals ranging from one to two centimetres in 
linear dimensions can be obtained, but the production 
of larger crystals by the same method is almost im¬ 
possible In 1924, however, Prof C A. Edwards 
obtained large crystals of iron by using Prof. Car¬ 
penter’s method of preparing single crystals of 
aluminium, and thus opened to us an important 
route for the investigation of the true nature of the 
metal. Hitherto we have been able to measure only 
the mean of the properties differing in various orienta¬ 
tions of the crystal, but we are now in a position to 
study the property of an individual crystal in different 
directions relative to its orientation 

Smce the beginning of last year the present writers 
have used this method and obtained crystals of iron, 
for which the magnetic properties have been meas¬ 
ured, The first communication of ours dealing with 
this investigation was pu bhshed at the autumn 
meeting of the Denki Gakkai, Tokyo (Institute of 
Electrical Engineering), on Oct. 24, 1925. The present 
note contains the results of the investigations we 
have made during last year. 

The magnetisation was measured with a rod of a 

t 1 


/H 



single crystal of iron of the dimensions, 68 *x x 2*4 x 
mm*, the axis of the rod being inclined at angles 
<■ at 0 io' and 70° iq' to the tetragonal axis of the 
dfyetal. The ballistic method was used to the 
measurement of magnetisation. The curve of mag- 
het&afton plotted against the effective field is given 
, jnb$g, t . 

The characteristic features of the magnetisation 
curve are as follows; 

The curve is almost straight up to an intensity 
, , of 1 magnetfeatto of rooo c.g.s* units. 

the curve shows two sharp breaks or 

v: ; 


(c) The saturation of magnetisation is much more 
easily attained than m the case of polycrystals, 
its value being 1710. 

The hysteresis loss of a single crystal of iron is very 
small, amounting only to one-tenth of that of ordinary 
sheet iron containing silicon It increases very 
rapidly with the numbers of grains or crystals,„m a 
specimen, as is shown in Fig. 2. It is therefore to be 
concluded that the hysteresis is considerably affected 
by an irregular distribution of molecular magnets at 
the gram boundaries. 

The initial and maximum permeabilities also 
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Grain number ( sq mm 

Fig a.—Curve showing tbo relation of hysteresis loss to number of grains 
or crystals in the specimens. 


decrease with the number of grams. The following 
table contains the numerical results of our observa¬ 
tions in this direction . 


Grain 
Number 
per ram ■ 

initial Per¬ 
meability 

Max, 

Permeability, 

Hysteresis 

Loss 

Demageetf Ing 
Force. 




Ergs. 

Gauss 

92 

600 

3400 

3730 

0*604 

12*1 

900 

3740 

2070 

0*325 

I 9 

980 

3700 

1840 

°* 2 73 

015 

1000 

•. 

1323 

0*168 

0*092 

1500 

443 ° 

II70 

0-147 

0*0067 

1700 

4300 

460 

0*063 


Five rods of single crystals and of dimensions 
2 x 2 x 40 mm.*, of which three had their axes approxi¬ 
mately lying m plane (xoo) and other two in plane 
(no), were next prepared ; their axes had the follow¬ 
ing orientations with respect to the principal axis of 
the crystals : 


Specie 

No, 


nearly m plane (ioo), 


:imcn. Orientation. 

I 14°) 

h -2 25 ° 

„ 3 ‘ 33 °) 

« h ^7 o | nearly in plane (110). 

With these rods the magnetic expansion was meas¬ 
ured up to an effective field of 500 gauss by the 
method usually employed in our institute (Set. Rep., 
9, 1920), The results of measurement are graphically 
given in Fig. 3 and may be summarised in the 
following terms: 

t. The magnetic expansion of single crystals of iron 
is generally very large as compared with that observ¬ 
able in ordinary iron, its magnitude being about ten 
times greater than that m the latter iron. 

2. In specimen No. x, the axis of which subtends a 
small angle with the tetragonal, the magnetic expan¬ 
sion rapidly increases in weak fields and then slowly, 
tending to an asymptotic value, as the field increases 
(Ffc* 3 . *)• 






. , U‘ - , ^ In 

754 _ NATURE [May a 9 , 19 &' 


3. In specimen No. 5 the axis subtends a small 
angle with the trigonal. A very small magnetic expan¬ 
sion is observable in weak fields ; above a field of 30 
it is always negative, the amount steadily increasing 
with the field (Fig. 3, c). 

4. In specimen No 3, subtending a small angle with 
the digonal axis, the course of the curve is similar to 
that in specimen No 5 ; the maximum elongation and 
the inversion field are a little greater, but the con¬ 
traction in strong fields is about i of that in specimen 
No 5 (Fig 3, 6) 

From the above results it is to be concluded that 
the magnetic expansion m the direction of the tetra¬ 
gonal axis is always positive for all magnetising fields, 
and that the expansion in the direction of the trigonal 
axis should always be negative, the small initial 



Fi<h 3 — Curve showing magnetic expansion of single crystal* of iron 
differentl\ oriented With regard to Lhe principal axis of the crystals 


expansion actually observed being due to the devia¬ 
tion of the axis of the specimen from the trigonal axis 
The expansion cutves m specimens Nos 2, 3, 4 may 
be considered as the combined effect of the above two. 
The magnetic expansion in ordinary iron consisting of 
imcrocrystals is a differential effect of the expansion 
and contraction above referred to, the crystal axes 
being distributed at random The smallness of the 
magnetic expansion of ordinary iron as compared 
with that of the single crystal, as well as the course 
of the expansion-curve, are all explained on the 
above view. 

The result obtained for the magnetic expansion 
agrees with that obtained by Heap {Phy. Rev., 24,1924) 
m the case of magnetite The sharp breaks in themag- 
netisation curve can be expected from the theory of 
crystal magnetisation put forward by Dr J, Okubo 
and one of the present writers {Set. Rep., 5,1916) ten 
years ago. This theoretical part, together with new 
interesting facts, will be dealt with uv a further com¬ 
munication. Kotar6 Honda. 

Seisi Kaya. 

Yosio Masuyama. 
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The Physical BMie of taeect Drift. 

The writer in the issue of Nature for September 5, 
1925, summarised available data in regard to insect 
drift and only incidentally alluded to the meteoro¬ 
logical phases Very recently the occurrence of 
hundreds of thousands or even millions of black 
aphids, Dtlacknus picea Panz, and a flower fly, 
Syrphus nbesii Linn. (C S Elton, Trans . Ent. Sac . 
Lond pp. 289-299, 1923), on the ice-covered wastes 
of North-East Land, Spitsbergen Islands, north 
latitude 8o°, has renewed interest in the subject, 
particularly as these insects must have drifted more 
than 800 miles near the extreme north. This could 
scarcely have been a movement in response to some 
strong instinct, and the same is very probably true of 
the Coccinelhds recorded very recently from the 
crater of Vesuvius (End. Record and Joum , Varia¬ 
tion 37, 143, 1925) 

There are physical explanations for these move¬ 
ments and many others noted in our earlier cited 
paper A moderately strong favourable wind is all 
that is necessary to account for widespread trans¬ 
portation of insects capable of sustaining themselves 
in the air The latter may or may not be correlated 
with what we know as a strong flight It is well 
known that ordinarily air currents near the surface of 
the earth, during the milder season when insects are 
abroad, are usually more or less unstable, and therefore 
we do not expect extensive drifts in this manner, and 
the general tendency has been to explain any wide¬ 
spread movement as a migration, that is, a somewhat 
determinate or purposive movement by hosts of 
insects This attitude is due in part to our very 
limited knowledge as to the movements of the upper 
air currents, and secondly to the assumption, based 
largely upon lack of data, that insects remain near the 
surface 

The recent development of aerial navigation has 
demonstrated the occurrence of convectional currents 
at considerable heights, 1000 feet to even 3000 or 4500 
feet A velocity of 2000 feet per minute has been 
recorded for such currents. The significance of these 
is that they may, and undoubtedly do, serve as 
elevators, as it were, to carry insects into the upper 
air, and once at a considerable height, it is not 
difficult to realise that horizontal currents of great 
velocity might carry these insects possibly thousands 
of miles before they descend to the surface. This 
latter is rendered more probable by the fact that wind 
velocities increase greatly as one Ascends m the free 
air to xoo, 200, or even 300 miles per hour. The 3$ in. 
of dust swept from the Sahara Desert during the post 
thirty years and deposited in Europe and also over 
parts of Africa, Asia, and the Atlantic Ocean, and the 
transportation of dust 1500 miles from Australia to 
New Zealand, are concrete examples of what winds may 
accomplish {Monthly Weather Rev., U.S. Dept. Agt, 
50, 301, 1922). 

It is well known that there is a somewhat definite 
circulation of warm air from the tropical or subtropical 
regions toward the cooler sections of the north, finch 
a movement of warm air means a return near or at the 
surface of the earth of cooler air. We readily see what 
is in the latter, because it is within easy vision, Wi 
know nothing about the upper air except the extremely 
few observations made by airmen in balloons, diri¬ 
gibles, or aeroplanes, at a time when they are concerned 
mostly with problems of navigation and can give only 
incidental attention to such minor matters as bird*#.,, 
insects, and other forms of life. 

The large desert areas in Arabia and northern Africa 
are undoubtedly sources of oohvectional 
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which ascend to considerable heights and move north¬ 
ward, carrying with them, presumably, any light 
objects which might be in the air, including wandering 
insects, and possibly millions from nearby localities 
producing enormous broods It is easy to see how 
hosts of the thistle butterfly, Vanessa cardui Linn., 
might be picked up by such convectional currents, 
carried to considerable heights, drift northward at 
such elevations, and thus supply all Europe north of a 
line through the middle of France and south Germany 
or Switzerland with these insects, a movement 
suggested by Mr, C, B. Williams, some being carried 
(we believe this is drift rather than flight) even to 
northern Scotland, Scandinavia, the Shetland Islands, 
and distant Iceland. 

Such a drift would suggest that the warm air 
currents might extend even nearer to the Pole, and 
the record of plant lice and flower flies which are given 
above is conclusive evidence that such must be the 
case, to a limited extent at least. It is quite possible 
that other insects are carried into remote northern 
areas, sometimes in considerable numbers The mere 
fact that there are no records counts for little, owing 
to the impossibility of obtaining from such sections 
anything which might be considered approximately 
complete data 

Turning to the western hemisphere, there are several 
records of enormous swarms of this butterfly, Vanessa 
cardut , being observed in apparent migration in 
southern California m 1924 and 1926, the movement 
being from the south-east to the north-west. One of 
the observers suggests that the source or the origin 
was either the foothills of the Sierras or the Sierras 
proper. There is a possibility that these swarms 
originated at a considerably greater distance They 
may have been earned into the upper air in regions 
bordering desert areas considerably farther south or 
south-east, in much the same way as suggested for 
this insect m the eastern hemisphere, since we have m 
both extensive desert areas constantly producing con¬ 
vectional currents, and after a certain altitude is 
attained, the probabilities of extensive drift are 
certainly excellent. 

There are interesting records which, while they 
undoubtedly represent extremes for wind currents 
near the surface of the earth, may be taken as reason¬ 
ably suggestive of conditions at some elevation where 
air movements are not hindered by fnction. These 
are the notable gales at Point Reyes Light, Calif. 
{Monthly Weather Review, U.S. Dept. Agr., May 1903, 
p. 227), in May 1902 and 1903, the first lasting six 
consecutive days, with an average velocity of 50 miles 
an hour and an extreme velocity of 120 miles an hoqr, 
and the second of nine days* duration, with an average 
velocity of 54 miles an hour and an extreme velocity 
of more than 90 miles per hour. There can be no 
doubt regarding the ability of the winds to transport 
insects and other drifting objects long distances, and 
with a multitude of areas favourable lor the develop¬ 
ment of convectional currents of moderate to con¬ 
siderable intensity, it seems quite probable that many 
insects are raised to somewhat high altitudes and 
carried long distances, some species in large numbers, 
and presumably many are represented only by 
Scattered specimens, owing to their seldom breeding 
locally in great abundance, 

ft h believed that a recognition of these forces 
and an understanding of the agencies involved will 
assist materially in solving problems m connexion 
with the extensive movements of flying or drifting 
i&SScts, 

E. P, Felt. 

't / ; ‘ (State Entomologist,) 

KrtrYork. 
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The «Gas Laws ’ In Surface Solutions. 

In a letter to Nature (April 3, p, 484), Messrs. 
Adam and Jessop disagree with the findings of MM. 
Marcelvn (Ann de Physique , November-December, 
439) and Delaplace (Cm., i8o, 2020), concerning the 
relation between the pressure, (F), of the surface 
films of oleic acid ana the area per molecule, (A), 
The latter investigators find the relation PA = A T, 
while the former find A largely independent of F. 
It should be noted that Langmuir (/. Am Chem. Soc., 
39, 1868) obtained two types of FA -curves : when 
the films were formed on distilled water the FA -curves 
were steep like those of Adam, and represented 
irreversible conditions; when expanded on acid 
solutions the films gave flatter FA -curves, more like 
those of Marcehn, and were (presumably) reversible. 
Evidently there exists a disturbing factor and it will 
repay to inquire into its probable nature. 

A little consideration will show that attempts to 
express the energy relations of surface films as a 
function of temperature alone cannot be successful, 
and that Delaplace's formula FA ^kT, while true for 
dilute surface solutions with area per molecule greater 
than 5000 sq. All, cannot be applied to more 
concentrated films ; on the other hand, Marcelin’s 
original formula, FA = constant, may be correct under 
specified conditions Since molecular surface films 
are composed as a rule of heavy, highly polar, 
oriented, molecules which have relatively little 
freedom of movement, changes in their energy content 
will not involve changes m heat energy to any large 
extent. In fact, it has been shown by Einstein 
(Ann. der Phystk , 4, 543), and by Harkins (J . Am. 
Chem Soc., 39, 354), that the relation between the 
specific heat of surface (S) and the free surface energy, 
or surface tension (7) is S- ~T d*yldT % , and wJien 
dyjdT is linear, which is generally the case, the 
surface contains no heat , its energy being tn potential 
form This is only what may be expected, seeing 
that heat energy is closely connected with volume 
and with free movement in three dimensions, and 
that oriented molecules, in a two-dimensional con¬ 
tinuum, can possess but little energy of translation. 

It seems much more rational to express energy 
relations of films in terms of surface (A), of surface 
pressure (F), and of (F), the potential of the surface 
energy ,—these three variables corresponding to the 
familiar p, v, T, of thermodynamics. Unfortunately, 
we know very little about the real nature of the 
potential E It is probably an electro-chemical 
potential depending on the chemical nature of the 
film and on the electrical potential We do know 
that in disperse systems certain ions have great 
influence on the degree of dispersion, and therefore 
on the surface energy ; we know that there is a close 
connexion between potential difference and surface 
tension (Lippmann-Helmholtz equation) , that the 
surface tension of mercury may be calculated, with 
certain assumptions, from the energy of the double 
layer formed by the positively charged atomic nuclei 
and the negatively charged electrons (Frenkel, Phil. 
Mag, t 33, 6, 297) ;^and the writer has shown that 
electrical energy may be changed into surface energy 
C Electrical Dispersion of Liquids,” J. Phys. Chem., *9, 
1289). Consequently the area of the molecular surface 
film may be expected to be a function of an electro¬ 
chemical potential (E), just as the volume of gases 
is a function of the heat potential (J). By analogy 
we should expect a * law ' of the form AF ~kE (or 
HE * if the potential is to be expressed in units of 
ordinary electrical potential). Below a certain value 
of the potential E the molecular surface film will 
behave like a 'liquid* and steep FA -curves, like 
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those of Adam, will be obtained; above that value, 
the him will behave like a gas above its critical 
temperature, giving F/ 4 -curves like those obtained by 
Marcelin and by Langmuir. The fact that experi¬ 
ments were earned out sometimes under (electrically) 
adiabatic conditions and sometimes under * iso¬ 
electric * (corresponding to isothermal) conditions, 
possibly explains the ‘ hysteresis' of the curves 
obtained by Langmuir with films on water, and the 
(presumable) reversibility when acidified water was used. 

Naturally, only ‘ ideal * cases follow the relation 
FA = hE. One may define an 1 ideal film ' or * ideal 
colloid 1 as a system all surface and no volume , in the 
sense that tts energy ts a function of the potential E 
only. The ‘ ideal colloid ' is, no doubt, as difficult to 
find as the * perfect gas ’ is. Perhaps some of the 
body colloids come nearest to the ideal state, for we 
know, much to our discomfort, that they claim the 
temperature to be a constant, and a variation of a 
few degrees is as much as they will stand without 
* giving up the ghost' Yet the human organism is 
an extremely efficient machine, and its efficiency is 
due to the fact that it does not derive its energy from 
wasteful heat changes ; more and more we come to 
consider it as an electro-chemical machine working 
under nearly reversible conditions. It is known, for 
example, that muscular action is accompanied by 
changes in the hydrogen-ion concentration (formation 
of lactic acid) ; if we had an ideal colloid composed, 
for the sake of simplicity, of closely packed molecular 
films of thickness, say, i x io' 1 cm., a variation in 
their potential due to a change in the hydrogen-ion 
concentration would readily produce a difference of 
io dynes in their surface tension (as in some of Lang¬ 
muir's experiments) ; that would enable each square 
centimetre of cross-section of the ideal colloid (in-this 
instance, the muscle) to lift a weight of approximately 
ao lb. To conclude ; let us follow Nature's lead ana, 
assuming the temperature to be a constant, determine 
the electro-dynamic laws which govern the energy rela¬ 
tions of ' onented ' molecules Victor Cofman. 

Research Department, 

Armour and Company, 

Chicago, Illinois, April 23. 


The Oxidation of Ammonia, 

It is regretted that there is an error in the second 
equation of those suggested in Nature of April 24 
which makes the scheme there given impossible. The 
writer still considers that mtronydroxylamic acid is a 
possible intermediate product, as will be explained 
below, but it cannot be derived as previously given. 
Before giving alternative schemes it may be interesting 
to review briefly the facts to be explained. 

A suitable scheme of reactions should explain some 
such set of data as the following, which is taken from 
records of experiments made for the Munitions 
Inventions Department during the period 1917-1919 
These records have been m proof for two years but 
have not been published. 

(1) The platinum, catalyst, consisting of gauze of 
0*1 mm. diameter wire with 80 meshes to the linear 
inch, through which the mixture of air (or oxygen) 
and ammonia is passed, exhibits an activity increasing 
from a very small value with unused metal to a 
maximum attained, in the case Of a single gauze, 
after 14 hours running with an amount of ammonia 
oxidised of about 1 gram per sq. in, a minute. 
This is accompanied by a change in the appearance 
of the platinum from bright to grey, and has been 
shown by other experimenters (see Rideal and Taylor, 
“Catalysis,” fig. io) to be due to a remarkable 
efflorescence on the surface. This is similar to that 
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observed by Newbery jn experiments oh overvoltage 
and seems to suggest that it is due to the expulsion of 
gases which have been dissolved in the platinum and 
have perhaps interacted there, 

{2) The rate of oxidation is very great. With two 
gauzes and ammonia-air mixtures containing from 
9* 1 to 13-8 per cent, ammonia by volume, a nine of 
contact of not more than 0*000155 sec* was sufficient 
to ensure an oxidation of 82*6 to 94*2 per cent, in 
various experiments. The results were practically the 
same (87*6 to 94*4 per cent.) with a time of contact of 
0*00062 sec., whilst with a longer time of 0*00093 sec. 
there was some falling off in the yield (63*7 to 89*1 per 
cent.). The higher yields usually correspond with 
lower ammonia content of the initial gas. In the case 
of mixtures with oxygen and steam, with a time of 
contact of 0*000155 sec. the oxidation was 98*3 per 
cent, and the output greater than with air. With very 
slow rates, both in the case of air and oxygen, the yield 
fell below 70 per cent. 

(3) The conversion was practically the same with . 
mixtures in which the ait varied from the amount 
required to form nitrogen trioxide, N a O a , to that 
required to form nitrogen pentoxide, N a O fi , although 
the best working appeared to correspond with the 
former Below N a O a the yield is smaller, and it 
appears that more oxygen is required than for 
4NH 8 + 50. = 4NO + 6H a U, both with air and with 
oxygen ana steam. In only two experiments yields 
of more than 90 per cent, were obtained with the 
mtnc oxide ratio, but generally lower conversions 
were found with this ratio. 

(4) In the experiments with pure oxygen (diluted 
with steam) the sole products of combustion appeared 
to be mtnc oxide and water, since the gas coming from 
the converter could be completely condensed by cooling 
into liquid nitric acid No nitrous oxide is formed and 
it is reasonable to assume that none is formed with 
air, although this was not tested. 

A reaction scheme must therefore conform with the 
following conditions. 

(a) Reactions of order higher than bimolecular are 
improbable. 

(b) Hypothetical intermediate compounds should 
not be capable of rapid direct decomposition into 
nitrous oxide. This makes the formation of NOH 
improbable. 

(c) Excess of oxygen above the amount to form 
nitric oxide, NO, seems necessary. 

(d) Reactions between gases condensed on or dis¬ 
solved in the platinum, or labile oxides of platinum 
and dissolved gases, seem not improbable. 

The fact that unconverted ammonia, when it does 
not appear as such, is accounted for as free nitrogen, 
makes it possible that such substances as NH a NQ a 
can be formed 

The necessity for excess of oxygen seems to indicate 
that the primary product is one containing more 
oxygen than nitric oxide, and since the reaction v 
becomes complete at the nitrogen trioxide ratio, it 
may be that this, or N(OH) a , or nitrous acid may be 
formed, It is also possible to assume the , 

of nitric acid, since the decomposition of this could, 
be a slower reaction after the catalyst, Very repent 
work on heterogeneous catalysis win also allow us to 
make use of atomic oxygen, and hence the following 
schemes are possible : ^ 

A. (1) NH. + O a =sNH(pH) a . , V ( , ; 

(2 NH?OH) a + 0 «N(OH) a , V J 

b. i? waste;*?'* : >; - 

a NH+ 0 .-HM 0 .: etc. 

C. (1) NH, + O. a NH(OH),. 

U NH(OH),+O,-»NO, + H t O; etc. 
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Schemes A and B also explain the formation of 
nitrogen, which would come from ammonium nitrite. 
A possible source of nitrogen in a gas rich in ammonia 
is Combustion Jn the gaseous phase, possibly accom¬ 
panied by flame, owing to local rise of temperature on 
the, catalyst, as in the well-known lecture experiment 
It does not at the moment seem possible to connect 
the formation of nitrohydroxylamic acid with simpler 
reactions than those given. Although possible 


very probable. 

East London College, 
University of London. 


J. R. Partington. 


Seasonal Sunshine In Great Britain. 

An article on 14 Seasonal Sunshine in Great Britain '* 
by Mr. Charles Harding appeared in Nature of 
March 20. The results were based on the 35-years’ 
mean, 1881-1915. Composing south-east England 
with south-west England and south Wales, Mr. 
Harding says that' 4 the average sunshine for the year 
in south-east England is 4 49 hours a day, and in 
south-west England and south Wales, including the 
so-called Cornish Riviera, it is 4>28 hours. In the 
winter, south-east England has an average daily 
sunshine of 1 92 hours, and in south-west England 
and south Wales the value is 191 hours a day; in 
spring the hours of sunshine for the two districts are 
respectively 5-50 and 5 36 ; in summer 6 88 and 6 41, 
ana m autumn 3 46 and 3 31 hours.” 

An examination, however, of the Air Ministry 
figures, upon which these values are based, show that 
more sunshine is experienced in the south-west than 
in the south-east The fact is hidden through the 
district being linked up with south Wales, which has 
different climatological characteristics. South-west 
England and south Wales have now been made 
separate districts by the Air Ministry for forecasting 
purposes, but the original larger areas are still 
retamed for climatological investigation. The counties 
included in south-west England have an area of 6548 
square miles, and those in south-east England 7224 
square miles As these districts are situated in approxi¬ 
mately similar latitudes, there is but little difference 
between them for purposes of comparison of sunshine 
values. The addition of south Wales, however, with 
its additional 4762 square miles of country, brings 
the south-western district up to 11,310 square miles, 
and the lowering effect upon the sunshine values is 
apparent. The results for south-east and south-west 
England are as follows : 

S.E England, S.W. Enghtid. 

Hour*. Hour*. 

Spring .... 5 * 5 ° 3*66 


Spring . 
Summer 
Autumn 
Winter 
Year . 


S.W. Enghtid. 
Hours. 
3*66 
675 
3-68 
2 01 
4*53 


The seasons are :—Spring : March, April, May ; 
Summer : June, July, August; Autumn : September, 
October, November; Winter: December, January, 


February. 
The Ob 


Observatory, Falmouth, 
April 24. 


J. B. Phillips.' 


The criticism by Mr. Phillips, Superintendent of 
the Fabnouth Observatory, is more a matter for the 
Office than for me. In my article it 
ii rioted clearly that the sunshine records are taken 
fibmthe “Book of Normals ” published by the 
,M«f^folqg|ical Office. Exception is taken by Mr. 


Phillips to the paragraph he quotes from the article, 
where it is stated that the values quoted are taken 
from a “Book of Normals*' (MO. 236, Section 2) 
giving seasonal normals for several districts ; in this 
the Meteorological Office has combined south-west 
England and south Wales in one normal I am not 
at all sure that I agree with Mr Phillips in thinking 
that the Meteorological Office should have separated 
south-west England and south Wales. I agree 
practically in the results obtained if these two parts 
are separated, and I will accept Mr. Phillips’ suu^ 
shine value 4 5 3 hours for the year for south-west 
England in which observations are taken for Newquay, 
Cullompton, Plymouth, and Falmouth. Taking all 
the stations as used by the Meteorological Office^ for 
the normal for south-east England, I obtain for the 
year 4 47 hours a day, in good Agreement with ^ 49 
hours given by Mr. Phillips; this value is obtained 
from 9 stations By omitting observations from Kew 
and Marlborough, and using the remaining 7 stations, 
the normal for south-east England is 4 62 hours, 
which is a greater duration than the normal for south¬ 
west England 

There is clearly keen competition for a premier 
record, and without doubt much can be done by the 
choice of a good position for the sunshine recorder 
In my judgment, however the records are considered, 
certainly for a single station or two south-east 
England has a higher value of daily sunshine than any 
station in south-west England, which includes the 
so-called Cornish Riviera. Chas Harding, 

The Original Home of the Banana. 

I regret that in the notice of my recent discourse 
at the Royal Institution (Nature, April 24, p 597) 
it is stated that 44 the available evidence points to- 
South America as the original home of the banana.”' 
Reference was made to the views that have been 
held by various authorities as to the original home 
of the edible banana, and it was pointed out that 
from all the evidence at present available the balance 
was in favour of Indo-Malaya as the probable home 
of the seedless forms now so widely cultivated 

These forms belong to the subgenus Eumusa, the 
species of which are all regarded as of Indo-Malayan 
origin. 

There are ancient traditions that the banana 
existed in Central and South America before the 
arrival of the Spaniards, and edible bananas certainly 
existed in Sierra Leone in 1568, no doubt as intro¬ 
duced plants, as those alleged to exist in America 
may also have been. 

Prof. Berry’s recent discovery of fossil banana 
seeds in the Tertiary rocks of Colombia is of great 
interest, since they belong to a species of the sub¬ 
genus Physocauhs, the species of which are nearly 
all African. This discovery proves, therefore, that 
the genus Musa was represented m South America 
in prehistoric times. 

Whether, however, this fossil species, which is 
closely allied to Musa En&ete , from tropical Africa, 
is in any way related to the seedless bananas is very 
doubtful, Nor does it seem very likely that such a 
species as M . Ensete would give rise under cultiva¬ 
tion to a form with edible fruits 
The seedless bananas have been so long in cultiva¬ 
tion that it seems almost impossible to be certain 
of their place of origin, but the evidence I think on 
the whole inclines rather towards Asia than to 
America. Arthur W. Hill. 

Royal Botanic Gardens, 

Kew, Surrey, 

April 29. 


0953, VOL. II 7 ] 





758 


NATURE 


{May *9,1946 

The Present Position of the Transmutation Controversy. 


I F the genius of John Dalton gave the chemist a free¬ 
hold title to the atom, the work of Becquerel and 
the Curies may be said to have transferred the title to 
the physicist, or at least to have granted him an in¬ 
determinable repairing lease of the property. The 
physicist has made good use of his tenure: he has 
determined the structure and conditions of stability of 
the atom, and by embellishing its parts with attractive 
and repulsive signs, he ha? thrown light upon many 
things that were previously obscure, and revealed new 
avenues of research for the investigator. Except for 
some tentative efforts to formulate an electronic theory 
of valency, the chemist has, for the most part, been out 
of the picture; and even when Rutherford used a- 
particles to disintegrate certain light atoms, the chemist 
was denied participation by the circumstance that the 
quantities of material involved were too minute to 
come within the range of his most delicate methods. 
In 1924, however, a vista of golden opportunity arose 
when Miethe and Stammreich announced that they had 
obtained from pure mercury gold in sufficient yield to 
be manipulated and determined by chemical means 
The vista, although riddled by the barbed arrows of 
hostile criticism, is still above the horizon, and only the 
crucial test of further experimentation can decide its 
ultimate fate. Meanwhile, it may be of service to 
attempt a brief survey of recent happenings in this very 
interesting field of alleged transmutation. 

It will be recalled that Miethe and Stammreich passed 
a strong current at 175 volts through a quartz mercury- 
vapour lamp containing, according to their statement, 
mercury free from gold, and that after working the 
lamp for 20-200 hours, gold to the amount of o-i-cvooi 
mgm. was detected by chemical means in the mer¬ 
cury ( Naturwissenschaften , August 1, 1924 ; Nature, 
August 9, 1924). Afterwards, they found that the 
formation of gold was not bound up with any definite 
form of discharge, although a certain critical potential 
difference or electron velocity had to be exceeded ; 
that the amount of gold produced was proportional to 
the current-strength and the time ; and that the pro¬ 
duction was facilitated by a high pressure inside the 
apparatus. When they passed electric sparks between 
mercury poles in a paraffin dielectric, they found that 
gold was present in the mercury dispersed along the 
line of discharge, but not in the liquid mercury con¬ 
stituting the poles. Duhme and Lotz are reported to 
have observed the formation of gold when a sufficiently 
powerful current is passed between electrodes dipping 
into mercury; and investigators in the Siemens re¬ 
search laboratory to have produced gold by bombard¬ 
ing a mercury surface with electrons in a very high 
vacuum ( Naturwissenschaften , July 17, 1925). In 
some of their experiments Miethe and Stammreich 
observed the production of a metal which resembled 
silver in its chemical properties. It is important to 
note that these authors have maintained throughout 
that the mercury they have experimented upon was 
in all cases proved to be free from gold by the very 
same tests which they used to prove its presence in the 
treated mercury. 

In May 1925, Nagaoka reported in these columns 
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that he and his co-workers had passed a discharge of 
P.D. about isxto* volts/cm. for about 4 hours 
between terminals of tungsten and pure mercury, using 
paraffin oil as dielectric, and had detected gold in the 
resulting black mass of carbon, oil, mercury, etc., by 
the purple-of-Cassius test and by the formation of ruby 
glass. In a later communication (Journal de Physique 
et le Radium , 1925, 6, 209) he stated that on passing a 
discharge through drops of mercury falling between 
iron electrodes, he observed, in addition to gold, the 
formation of a complex white metal consisting mainly 
of silver. 

Early this year, in a preliminary announcement to 
Nature (January 2, p. 13), Smits recorded the trans¬ 
mutation of lead into mercury and into thallium by 
means of a quartz lead-vapour lamp consuming 40 amp. 
at 80 volts The initial purity of the lead and the 
subsequent presence of thallium and mercury were 
attested by the spectroscope. The method was varied 
by substituting sparks of high current-densities for a 
continuous current; using 60-100 amp. at make, all 
the lines of the mercury spectrum were visible after 
9J hours’ sparking. Another method, in which sparks 
at 100,000 volts and 2 milliamp. were passed between 
electrodes of highly purified lead, immersed in a liquid 
dielectric, showed the transmutation of lead into 
mercury, the presence of which was proved by con¬ 
version into ted mercuric iodide, 

A priori objections to these experimental results are 
not difficult to conceive. It might be thought that 
heavy atoms, like those of lead and mercury, would be 
more unstable and therefore easier to disintegrate than 
light atoms, because their nuclei contain a greater 
excess of positive over negative charges; but Ruther¬ 
ford’s experiments with a-particles showed that the 
lighter atoms are the less stable. Most of the light 
elements which he decomposed have an odd atomic 
number; all, with the exception of nitrogen, have 
atomic weights that are multiples of that of helium 
plus 3 units ; and none of them except boron exhibits 
isotopy. Now mercury and lead have each an even 
atomic number, their atomic weights do not follow the 
above-mentioned numerical rule, and both elements 
possess isotopes. 

Aston, moreover, has advanced some weighty argu¬ 
ments against the probability of the alleged mercury- 
gold transmutations (Nature, December 19, 1925). 
This transmutation might conceivably be effected by 
the addition of an electron to the mercury nucleus, or 
by the expulsion of a proton from it. The chance that 
an electron would hit a nucleus at which it was firbd is 
remote ; and if a mercury atom did absorb an electron 
its weight would not be sensibly increased, H6mg- 
schmid, however, has determined the atomic weight of 
Miethe’s gold and has found it to be 197-2 (the same as 
that of ordinary gold), a number which is appreciably 
different from the atomic weight of mercury. Theo¬ 
retically, it is possible for a mercury isotope of atomic 
weight 197 to absorb an electron and so produce 
ordinary gold; but none of the six isotopes of mercury 
identified by Aston possesses this atomic weight. The 
alternative hypothesis, that the mercury nucleus may 
be disrupted with ejection of a proton, is held by 
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Alton to be quite untenable, because the forces em¬ 
ployed are “ ludicrously inadequate ” for the purpose. 
The components of a nucleus are bound together by 
forces of the order of millions of volts, and these are not 

J rtt available to the laboratory worker, except in the 
orm of swiftly moving a-particles from radium-C, as 
employed by Rutherford. 

Possible explanations of the production of mercury 
and of thallium from lead have been considered recently 
in these columns by A. C. Davies and F. Horton 
(Nature, January 30, 1926, p. 152), who think that 
investigators should attempt to determine if hydrogen 
or helium is evolved during the changes : their pro¬ 
duction would indicate a disruption of the nucleus, 
their absence would favour the hypothesis of electron 
absorption. Up to the present no one has observed the 
liberation of these gases during the reported trans¬ 
mutations. 

Criticisms of the experimental findings of Miethc and 
Stammreich, and of Nagaoka, centre around the ques^ 
tion of the purity of the mercury used by them; Was 
it really free from gold ? The answer to this question 
must depend upon the analytical method employed and 
upon the ‘ personal equation ’ of the observers. The 
method used by Miethe and Stammreich was to dis¬ 
solve the mercury in nitric acid (1 :4), fuse the un¬ 
dissolved residue with borax (o-i gm.), and to measure 
the resulting sphere of gold, if any, under the micro¬ 
scope. They state that the limiting concentration of 
the detectable gold in an amalgam is 1 • lo’to 1 : io 18 , 
and that the amounts of gold obtained by transmuta¬ 
tion were within io 8 -io 4 of these limits In one of 
their experiments they distilled in vacuo 1 kilogram of 
purified mercury, which showed no trace of gold, with 
0*5 mgm. of silver and 0*5 mgm. of gold, until only 
1 gram of the mixture was left; in this residue they 
found all the silver and gold that had been put in 
(Zeitschriftf. technische Physik , 1925, 6, 74, 76). 

In spite of such evidence, it is freely contended that 
distillation is not a trustworthy method of separating 
metals of high boiling-point from mercury, and that all 
the mercury that has been used in transmutation experi¬ 
ments was auriferous. Stammreich has discussed (loc. 
tit) the possible ways in which gold might be carried 
over dunng the distillation of a gold amalgam, (a) 
It might distil over in virtue of its own vapour pressure. 
The vapour above the amalgam would contain gold, if 
only in an infinitesimal amount, and this amount would 
not sensibly increase when the amalgam was boiled. 
In the above experiment the vapour pressure of the 
gold must have been very nearly zero, and any error 
due to gold distilling over in the vapour phase would be 
well within the limits of accuracy of the method 
employed for determining the gold, (b) The vapour 
pressure of a gold amalgam might be higher than that 
of pure mercury. Such a phenomenon would be 
against all experience, (c) Vapour or minute drops of 
the (auriferous]) mercury used for the mercury-pump 
might be carried over into the distillate. Miethe 
and Stammreich state that the distilling apparatus 
used by them precluded the possibility of such an 
occurrence* 

In support of possibility (a), the critics quote the 
work of G. A. Hulett {Physical Review, 1911, 33, 307)* 
Thi$ investigator submitted a mixture of 6*75 kgm, of 
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thrice - distilled mercury and 45-5 gm. of electro- 
lytically refined gold to two distillations in vacuo , and 
the second distillate was found by a colorimetric method 
due to T. K, Rose (Ckem. News, 1892, 66, 271) to 
contain nearly 2 mgm. of the noble metal. It will be 
noted that the concentration of gold in the initial 
mixture was more than 1300 times greater thah that 
in the mixture used by Miethe and Stammreich (v.s). 
These authors attribute Hulett’s result to spirting or 
irregular ebullition of the amalgam dunng distillation. 

More recently Riesefeld and Haase have distilled 
an amalgam containing about 1 part of gold in 10 
million of mercury under very carefully controlled 
conditions, using distilling apparatus specially designed 
to prevent mercury vapour diffusing back from the 
mercury - pump, and to prevent gold being carried 
over mechanically (Benchte, 1925, 58, 2828). The 
distillate was found to contain gold in determinable 
amount. 

In their reply, Miethe and Stammreich adhere to 
their contention that gold enters the distillate either 
from the pump or as the result of irregular ebullition. 
They point out that the microbalance which Riesefeld 
and Haase used for weighing their gold had an 
error of o-003 mgm. and that this was exactly the 
weight of the gold they extracted from the third dis¬ 
tillate They note that the isolated gold was not pure, 
and they reaffirm that the mercury used in their own 
transmutation experiments was always previously 
purified from gold, to which end only two or three dis¬ 
tillations were required as a rule, although so many as 
fifteen distillations had on occasion to be performed 
(Benchte, 1926, 59, 359). 

In a discussion of this subject held at the third 
assembly of the Deutscher Physikertag m Danzig 
(September 1925), it was suggested that gold and 
mercury might distil over together as a constant-boiling 
mixture. Prof. Miethe replied that in all constant- 
boiling mixtures the boiling-points of the components 
are of the same order (mercury boils at 357 0 C. under 
atm. press., gold at above 2600° C.), and that the 
components are present in commensurable proportions ; 
he had investigated the possibility and had concluded 
that such amalgams do not exist. 

Another suggestion made was that the mercury used 
for the transmutations may have contained gold in a 
state unrecognisable by the chemical tests employed, 
e.g. in colloidal solution or as a chemical compound, 
and that these were afterwards broken down by the 
electric discharge. There is, however, no experimental 
basis for this explanation. Finally, it was suggested 
that a decisive answer could be obtained by collecting 
the mercury dispersed in the dielectric by the discharge 
( v.s .), purifying it from gold, and then resubmitting it 
to the discharge : if it was found that more gold was 
produced, transmutation would be established. The 
experimental difficulties of such a test would be very 
great; the highest gold-concentration hitherto obtained 
fn the mercury-mud of the dielectric is 1: 10,000. 

This short sketch of the main issues of the contro¬ 
versy will leave the impression that the question is still 
subjudice , On one hand, we have the perfectly definite 
statements of Prof. Miethe, who is an experimenter 
of' acknowledged ability, and has shown much skill 
in parrying the attacks of his critics. On the other 
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hand, the accounts of some of his experiments, notably 
in regard to the distillation apparatus he employs, are 
somewhat lacking in precise detail; several investi¬ 
gators have entirely failed to reproduce his results 
(e,g. Tiede, Schleede, and Goldschmidt; Sheldon and 
Estey, Nature, November 28, 1925, 792 ; Piutti and 
Boggio-Lera, Nature, April 24,1926, p. 604); and the 
considerations j>ut forward by Dr. Aston still await a 
reply. Claims to have effected * the great work ’ of trans¬ 
mutation have been made at frequent intervals since 
alchemy fell into disrepute, and their ignoble fate must 
make us sceptical of more recent contentions ; but if 
these are proved to be baseless, it will be admitted that 
modem research into the constitution of the atom gave 
them a rational basis of possibility such as was never 
dreamed of by the medieval alchemist, even in his 
most fantastic flights of imagination, 

Since the above account was written, a lecture given 
by Prof. F. Halier to the Kaiser Wilhelm-Gesellschaft, 
in Berlin, has been published in the issue of Die 
Naturwtssenschaflen for May 7, in which he com¬ 
municated the results of prolonged investigations on 
the alleged transformations of mercury into gold. 
These results, which appear quite convincing, show 
that the gold obtained by Nagaoka and by Miethe and 
Stammreich did not in all probability pre-exist in the 
mercury, but was derived from auriferous metal 
constituting the electrodes or other metallic parts of 
the apparatus employed. 

Prof. Haber has worked out two chemical processes 
for separating and determining gold in the presence of 
a large excess of mercury, but in the experiments now 
recorded he used mercury which had been purified by 
extremely slow, repeated distillation. Nagaoka’s ex¬ 
periment was repeated several times, using a less 
powerful discharge, which, however, was continued for 
fifty hours, and gold up to 1 x io^ 7 gram was obtained; 
but Miethe’s experiment of passing a discharge 
through paraffin between mercury poles gave no gold 
whatever. The mercury-lamp method, when modified 
to give electrons with much greater velocity, gave 


small amounts of gold, which, however, did not mcrease 
when the period of the discharge was. prolonged from 
four to fifty-six hours. 

Using a kind of X-ray tube with a cathode Of 
tungsten wire, an anticathode of strongly cooled 
mercury, and 30,000 volts, Prof. Haber also obtained 
gold ; in one experiment so much as v 6 x 10gram. 
This led him to examine the metallic connexions of the 
tube, and he found that whereas the parts of these 
within the apparatus contained 2 x io~* gram of gold 
before the experiment, only one-fortieth of this amount 
was present at the end, the difference corresponding 
approximately with the weight of gold found' in the 
mercury. But the most important evidence he 
obtained was that gold was never found when he used 
electrodes completely free from that metal. He 
analysed electrolytic copper wire, nickel wire, steel 
screws and Swedish iron, and found them all to be 
auriferous ; only thin tungsten wire contained no trace 
of gold. The silver obtained in transmutation experi¬ 
ments is believed to have a similar origin. 

Prof. Haber does not propose to repeat Nagaoka's 
experiment with higher voltages, because he foresees 
little chance of success ; voltages of the order of two 
million might lead to results, but at present one 
million volts is about the limit for laboratory work. 

An interesting feature of the recent work on trans¬ 
mutation is the extraordinary delicacy of the tests 
now used for detecting gold Prof Haber relates that 
one of his young collaborators suddenly found traces 
of gold in a material he was analysing, but no one else 
could confirm the observation on other samples of the 
material. It turned out that the chemist was in the 
habit of removing his gold spectacles before he made an 
observation, and that on the occasion in question he 
had removed them and then grasped a strip of the 
purest lead to put into the crucible he was using in 
the analysis. On another occasion, some one in the 
laboratory was heating gold to a high temperature, 
and shortly afterwards a worker in the next roam 
detected this metal in a substance which was known to 
have been previously quite free from it. 


High-Frequency or 1 Ironless’ Induction Furnaces. 


T HE emergence of the high-frequency induction 
furnace from the scientific worker’s laboratory 
into the world of industrial production has aroused 
widespread interest. True, induction furnaces have 
long found successful application in the commercial 
world, but these have all been characterised by some 
form of iron core and have operated at relatively low 
frequencies. Although the possibilities of high-fre¬ 
quency inductive heating were demonstrated so far 
back as 1905 by Schneider, not much advance was made 
until 1919, when Northrup published an authoritative 
paper which renewed interest in the subject. How 
rapid has been the progress from that date may be 
judged from the fact that in 1935 high-frequency 
furnaces capable of handling 600-lb. charges of nickel 
alloys were in operation. 

A high-frequency induction furnace, whether large 
or small, usually consists of a helix of copper tubing 
the turns of which are somewhat flattened and art 
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separated from one another by a suitable electrical 
insulator. Electric currents (or oscillations) of the 
desired frequency are then passed through the furnace 
helix or inductor, which would speedily become hot 
were it not for a stream of cooling water passing through 
the interior of the copper tubing. Powerful eddy* 
currents are induced in any conducting mass placed* 
inside the helix, and a rapid rise of temperature of the 
material ensues provided conditions are suitable. 

In practice, the charge (or metal to be heated) is 
contained in a crucible which is separated from the in* 
ductor coil by some refractory substance which acts 
both as a thermal and electrical insulator.' The reader 
will in all probability have already surmised that the 
simple type of furnace (shown diagrammaticaljiy in 
Fig. 1) required for high-frequency inductive heating 
is not the most complicated part of the plant. Indeed 
the design of apparatus for the generation ofo$c$l** 
tions of the des^, frequency has made tike greatest 
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demands on the ingenuity of those responsible for the 
development of methods of high-frequency inductive 
heating* 

Accessory Apparatus, 

Northrup has produced a * converter 1 or oscillation 
generator which consists essentially of two suitably 
insulated water-cooled electrodes projecting inside a 
closed vessel containing some mercury. Arrangements 
are provided for regulating the height of the electrodes 
in respect to the mercury level and for filling the upper 
part of the vessel with either hydrogen or alcohol 
vapour. Energy is delivered to the electrodes at, say, 
50 cycles, and at a pressure of 6600 volts R.M.S. When 
this i spark gap ’ is shunted with an oscillatory circuit 
comprising the furnace inductor coil and a bank of 
condensers, high-frequency currents are generated in 
the furnace circuit. The frequency of the oscillations 



is determined chiefly by the inductance of the furnace 
coil and leads and the capacity of the condenser system. 
This form of 1 converter * or oscillation generator seems 
particularly suitable for units of about 35-40 K.V.A. 
input, and units of this capacity are finding extensive 
industrial application at the present time. 

The fact that the larger so-called high-frequency 
furnaces could be operated successfully at moderate 
frequencies has permitted the use of special alternators 
for supplying energy direct to the furnace coil. Brace 
has recently described an alternator which delivered 
400 amperes at *50-300 volts at 5000 cycles, and 
gave an excellent mechanical and electrical perform¬ 
ance when used in conjunction with a 225-lb. ferrous 
furnace. Even lower frequencies have been employed, 
for Campbell mentions 400 cycles and capacities of 
600 lb. 

While the mercury gap converter and the alternator 
as sources of high-frequency currents have been de¬ 
veloped in America, France has not been idle, for the 
Compagnie filectro-Thermique, following the practice 
of Frof. Bibaud, has produced single-phase equipments 
involving open spark gaps. These interrupters, fitted 
adth rapidly revolving studded armatures, are reminis- 
cent of the early high-power wireless transmitters, and 
mitt probably very robust (a consideration for foundry 
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Both the Northrup converter and the Ribaud rotary 
gap equipment can, if desired, be modified for use with 
three-phase supply, thus approximately trebling the 
capacity of the furnace. Thermionic valves or vacuum 
tubes can be utilised as oscillation generators for small 
furnaces, but it will be realised that large valves and 
the accompanying electrical gear are scarcely proper 
inhabitants of the foundry. Poulsen arcs and Lepel 
discharge gaps can also be used as sources of high-fre¬ 
quency energy, but do not appear to have been de¬ 
veloped commercially in connexion with high-frequency 
induction heating. 

Although the expression * high-frequency * inductive 
heating has often been applied to all induction methods 
which dispense with the iron linkage circuit, yet the 
large so-called high-frequency furnaces now operate at 
frequencies of 400-500 cycles per sec., frequencies which 
are no longer high, at least from the * radio * point of 
view. Perhaps Northrup’s expression ‘ ironless' in¬ 
duction would, if generally adopted, avoid all risk of 
confusion. 

Birch and Ryland, who have attacked the subject 
from the mathematical aspect, rather suggest a dis¬ 
tinction should be made according to whether the 
electric currents induced in the melt are substantially 
confined to the skin or flow through the whole volume 
of the material 

Applications in Laboratory and Works. 

High temperature research already owes a great deal 
to ironless inductive heating, for it is now possible to 
adopt refinements which are practically impossible with 
other types of furnaces. Except in special cases the 
heat is generated where required—namely, in the charge. 
Consequently induction furnaces are unique in that the 
charge is the hottest part of the whole furnace. This 
fact is all-important in considering the behaviour of 
refractories surrounding the melt The inner lining of 
the crucible must, of course, he capable of resisting the 
action of the molten metal, but owing to the steep 
temperature gradient around the charge, a much less 
refractory material may be used to support the crucible 
if desired. Frequently the crucible and charge are con¬ 
tained in a tube of fused silica dimensioned so as to pass 
through the furnace coil (Fig. 1). The close proximity 
of the water-cooled furnace coil to the central portion 
of the fused silica tube prevents undue temperature rise, 
and by making suitable connexions at the ends of the 
tube, metal melting can be conducted at temperatures 
well over 2ooo°C, in a controlled atmosphere or in 
vacuo. As many metals react at high temperatures 
with air or ordinary furnace gases, the preparation of 
many high melting-point alloys of great purity has been 
made possible by the advent of the ironless induction 
furnace. 

High temperatures can be attained so readily in small 
furnaces working at moderate powers that the chief 
difficulty of the research worker is to discover re¬ 
fractory material capable of withstanding the action 
of liquid or gaseous metals in these circumstances. 
Where exceedingly high temperatures are required, the 
crucible containing the material td be heatea is placed 
Inside a thin cylinder of graphite which is suitably 
lagged on the outside to prevent undue loss of heat. 
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Graphite becomes hot much more quickly than metals 
in the high-frequency or ironless induction furnace 
owing to its higher and more suitable electrical re¬ 
sistivity. There does not seem great difficulty in 
actually attaining temperatures in the neighbourhood 
of 3000° C., but certain inconveniences are apt to arise; 
vapours and sublimed material obstruct the sight 
hole, the graphite is apt to react with refractories and 
even the material in the crucible, and the quantity of 
gas evolved continuously from the furnace is enormous. 
Electrical non-conductors (such as glass) can sometimes 
be melted in ironless induction furnaces by surrounding 
the crucible with a graphite or metallic sleeve. 

Perhaps the best-known application of ironless in¬ 
ductive heating in Great Britain is in the manufacture 
of the nickel-iron alloys (Mumetal), which possesses ex¬ 
ceedingly high permeabilities at low magnetising forces. 
This alloy is used for * loadmg ’ submarine telegraphic 
cables, which are thereby enabled to handle traffic at 
a much greater rate. No fewer than forty-two Ajax 
Northrup converter units (mercury gap) have been 
installed for one firm dealing with this alloy. The 
desirable magnetic properties of the nickel iron alloys 
diminish rapidly in the presence of impurities, especially 
carbon, consequently it is not difficult to understand 
why ironless inductive methods have found favour. 
Although the weight of melt per furnace (20 lb.) may 
appear small for some purposes, yet the exceedingly 
rapid rate of melting enables a considerable output to 
be maintained. 

The cleanliness, ease of control and rapidity of melt¬ 
ing have no doubt appealed to those concerned with 
precious metals, particularly metals with high melting 
points such as platinum. Further, the violent elec¬ 
trical stirring which is always present in the liquid metal 
so long as the furnace is in operation, assists in the 
preparation of the alloys, particularly when the alloy¬ 
ing metals possess very different densities. Quite at 
the other end of the scale of dimensions are the 600 lb. 
brass, copper, or nickel silver melting furnaces, which 
may operate at frequencies so low as 400-500 cycles per 
second. 

These ironless, medium-frequency induction furnaces, 
unlike the true iron-cored low-frequency furnaces, can 
be operated economically for short periods for alloys of 
vary mg compositions, and do not require rings of metal 
to be left in the furnaces at the conclusion of melting 
operations, so as to permit the starting up of the 
furnaces on a future occasion. 

While ironless inductive heating finds its chief appli¬ 
cation in the melting operations, it has also been applied 
to the heat treatment and hot working of metals. A 
cold iron or steel bar inserted in a small furnace becomes 
red hot in a few seconds after the furnace has been 
put in operation, owing to the hysteresis losses in the 
magnetic material. 

Theoretical Considerations. 

Those concerned with the practical applications of 
ironless inductive heating, and with no taste for mathe¬ 
matics, will find articles by Campbell and Gifford of 
interest. Prof. Ribaud has also given an excellent 
wview of the subject, and he is perhaps unique in bring¬ 
ing together the practical and theoretical aspects of the 
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subject by means of his simple but valuable experi¬ 
ments and Conclusions. The accurate measurement 
of high-frequency resistances, or inductances of furnace 
and charge, is difficult, and this no doubt partly accounts 
for the fact that accumulated experience still plays the 
chief part in the design of new furnaces and plant. 
There is some ground for believing that the mathe¬ 
matical theories of ironless induction furnaces which 
have been propounded in the past are a little out of 
touch with reality. 

The two outstanding mathematical accounts of iron¬ 
less inductive heating are by Northrup and later by the 
joint authors Birch and Davis, and it is noteworthy 
that the latter take an exception to a rather funda¬ 
mental statement of Northrup, namely— <( That the 
effective ohmic resistance of the charge is equal to its 


reactance.’ * 

Again, the reader is apt to be misled by the conclusion 
of Birch and Davis, who, as a result of their mathe¬ 
matical argument, state as follows: It will be of 
interest to consider the frequency which gives maximum 
heating in several cases. For a charge of copper 3 cm. 


radius 


p> 1*5 x io® per sec. (where p is the pulsatance). 

This corresponds to a frequency of, say, 25 cycles per 
sec, (approx.). The present writer was able to test 
tins conclusion by experiment. A current of 200 
amperes at 50 cycles was passed through an ordinary 
4-in. diameter furnace coil, inside of which was placed a 
cylinder of copper 2 m. in diameter. After five minutes 
had elapsed the temperature rise of the charge was im¬ 
perceptible as judged by hand. The same furnace and 
charge were then attached to an Ajax Northrup con¬ 
verter working on low power, and in the short period 
of eight minutes the cylinder was found to be red hot. 
Under the latter conditions, the frequency was in the 
neighbourhood of 25,000 cycles per second, and the 
value of current flowing in the furnace coil was known 
to be much less than 200 amperes. 

These experiments would appear to indicate that this 
statement of Birch and Davis as to frequency requires 
modification. Generally speaking, exact mathematical 
prediction as to the behaviour of high-frequency or 
ironless induction furnaces has not been very successful, 
possibly owing to lack of complete, knowledge concern¬ 
ing them. On the other hand, those engaged in the 
commercial exploitation of these furnaces in Great 
Britain have acquired extensive experience as to their 
various applications, and potential users can anticipate 
with confidence the performance of a high-frequency or 
ironless induction plant under definite conditions. 


BiauoojuraY. 
Principles of Electrio Heating by High-Fro 
N °Electi?c T ” S ** : Aft t 0ri6 f H ®**»*V»** foci Z 91 


Frequency induction. 


E, F. 
North nip, 'Gm, JSbri. 


- Heating by Ironless Induction, 

Rtvi*w t Nov. 19*2, voi. » f No, 11, p 636. 

A High-Frequency Induction Furnace Plant lor Manufacture of Special 
P- H. lawk Jour, Amtr, In*. EUd. Cuwan, Sept. 1923. 
High-Frequency Alternators. C. M. Lafoan, Elect, Joum, t Sept. 1904, VoL 
31, No 9, p. 416. 

FoursJlectriqiMi A induction a haute frequence. Ribaud. BuJUtin di to 
SoMifratoaiu dm Ekrtncktu* 40 Stria, Tome 3. N<* 09. 

High'BPMUfflKy Induction Furnace. D. F. Campbell, Jour, Iren 
SUil In ri., Sept. igsj. 

Electric Furnaces in imj. W. S. Gifford, Tki BU&icvm, Nov. ay. <9*3. 

Inducti ™ Heating. C; R. Bbi and 
N, Hyland Davis, PkU. April 1916, vuL 1, No. 4. 

Numerous references to otter publication* dealing with the subject ndU be 

*$3# /«Jtotol brtr4<!t ttoUott °* ***** tmSSwmhh 


May 29, 1926] 


NATURE 


763 


News and Views. 


Ik modem chemical literature, specially that which 
deals with the binding of atoms together to form 
molecules, the nomenclature has become v6ry com¬ 
plex and is altogether bewildering for the student 
who has not the time for a detailed study of the 
question. He is left wondering what the difference 
is between valency, co-valency and electro-valency, 
and wherein the distinction lies between bonds which 
are polar, non-polar and semi-polar, In a discourse 
entitled “ Electrons, Atoms and Molecules,” pub¬ 
lished as a special supplement in this number of 
Nature, Prof T M. Lowry presents some aspects 
of modem theoretical chemistry. He has succeeded 
in a few pages in giving a clear account of a few at 
least of the large number of theories which are at 
present on the chemical market In the early para¬ 
graphs the author emphasises the debt which the 
chemist owes to modern physics for the methods which 
lead to the measurement of molecular dimensions. 
Due credit is given to X-ray analysis for the recent 
development of the stereochemistry of solids, while 
further sections are devoted to the application of 
electronic theories to specific problems, such as 
affinity and valency. In assuming that the modem 
" child of five ' will not hesitate to build up the correct 
lattice of the diamond when playing with his tetra¬ 
hedral toy, Prof Lowry shows the optimism of the 
true man of science. 

The twelfth annual report of the Carnegie United 
Kingdom Trust, dated March 12, 1926, contains, in 
addition to its report, a survey of the activities of 
the Trust during the past five years/ Prof Adams's 
report on the Borough Library service led, it is 
stated, to the Trust's County Library policy which 
has met with general acceptance throughout Eng¬ 
land, Scotland and Wales. New opportunities are 
now being provided thereby in the rural and semi- 
urban districts for intellectual development and 
recreative reading at a nominal cost. The County 
Library system, however, is linked up with the policy 
of the Central Loan Collections established in London, 
Dunfermline and Dublm The future financial 
positions of these institutions are now under the con¬ 
sideration of the Committee on Public Libraries set 
up by the Board of Education. The cost of admin¬ 
istering these Collections is not shown in the report, 
but it is known that the income of the Central Library 
for Students m London depends in part upon grants 
made by the Carnegie United Kingdom Trust and 
upon private generosity—sources which cannot be 
regarded as permanent. The subscriptions received 
by the Central Library from the borrowing libraries 
amounted m 1925 to 580/. only—in return for the 
issue of some 25,000 volumes. 

The financial position of the Central Loan Collec¬ 
tions is therefore far from satisfactory. We suggest 
that State assistance might be limited to the free 
pbstal carriage of books, coupled with conditional 
f&cM to the contents of the State libraries. This 
would justify a correspondingly larger contri- 
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bution from the borrowing libraries/which at present 
pay the cost of carnage each way. This arrangement 
would involve a minimum of State interference with, 
or responsibility for, the administration of the Loan 
Collections The taking over by the State of the 
Central Library for Students would not conduce to a 
healthy development of the County Library service. 
The County unit is being applied with good augury 
of success to other branches of the Trust’s policy. 
Community Councils are linking up the voluntary 
associations for the promotion of adult education, 
music and the drama and social services, with the 
.statutory authorities in the counties Two new 
departures in the Trust’s future activities are adum¬ 
brated (1) a much-needed inquiry into the work of 
the local museums, and (2) an experimental erection 
at Sawston 111 Cambridgeshire of a building to be 
known as the “ Village College,” for which the 
County Authority is to provide the cost of the school 
while the Trust contributes the rooms for adult 
education The expenment is a bold one, and the 
results obtained thereunder will be followed with 
interest 

The problem of finding a permanent protective 
coating for iron is one of the most important in the 
whole field of applied science, but one which un¬ 
ceasing effort has so far been unable to solve In a 
preliminary communication to the Zeitschnft fur 
angewandte Chetnie (May 6), Dr A. V Blom, of Berne, 
Switzerland, announces that he has discovered a lead 
pigment which when applied to iron produces a surface 
that will not rust The pigment is made by melting 
lead in an electric furnace and starting the reaction 
by passing air and reducing gases through a thin 
layer of the molten metal. The resulting dross or 
scale is essentially a pyxosol of lead in yellow lead 
oxide, and, accorrlmg to the operating conditions, it 
is either dense or voluminous , but it must have a 
particular structure if, after pulverising and mixing 
with specially prepared linseed oil, it is to be effective 
as a protective coating for iron. 

Dr Blom has not yet worked out a complete theory 
of the action of hts pigment, but his present view is 
that the highly dispersed basic lead pigment saponifies 
the linseed oil, that the fatty acids liberated in this 
way, and also on drying, react with the lead oxide to 
produce very finely-divided particles of lead, which, 
in virtue of their special form and Brownian motion, 
penetrate the surface of the iron and thus cause a 
kind of cementation In experimental tests with 
sheet iron that had been painted or sprayed with the 
new pigment, lead was found m the surface of the 
iron in every case ; in one experiment the amount 
was 1*36 mgm, per 100 sq. cm. of surface four weeks 
after application. Tests on different kinds of iron 
ware, extending over several months, gave uniformly 
good results, and short, drastic tests with steam were 
<mo 9 t successful. The pigment is extraordinarily 
adhesive, and although its efficiency is mainly due 
to the lead particles wjiich diffuse into the iron, the 
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coating itself plays a part in the protection. To 
realise the potential importance of Dr. Blom's dis¬ 
covery, it may be recalled that in 1922 Sir Robert 
Hadfield estimated that the world loss due to corrosion 
in 1920 was 29 million tons of iron, valued at 700 
millions sterling 

The demand for electrical energy has led to the 
construction of large generating stations and to the 
laying out of great networks of distributing lines. It 
is highly probable that these networks will be greatly 
increased in the immediate future This will necessi¬ 
tate the adoption of very high pressures in order to keep 
the losses within economic limits It will also make 
it necessary to have circuit breakers capable of dealing 
with enormous currents. The switch houses necessary 
to control the system will be much larger than the 
generating stations This will make the direct control 
of the system very difficult. It is customary to 
control the switches from a separate room, in which a 
switchboard and the necessary instruments are pro¬ 
vided So far as the normal operation of the system 
is concerned this greatly simplifies the routine work 
of the attendants , but when anything abnormal has 
to be done, as, for example, when a generating set has 
to be switched from one section of the mains to 
another, there is a serious nsk of damage being done 
to the machines or the network To obviate this 
difficulty the Oerlikon Co. of Switzerland describes in 
its bulletin for January a device which makes errors 
in operation almost impossible. They provide a 
miniature “busbar*' system where signalling devices 
indicate automatically which of the different switches 
and circuit-breakers are closed or open. Changes in 
connexions are first made and considered on the 
miniature board When they are seen to be correct, 
the gear itself is operated in the switch house The 
necessary switches are mdicated by lighted lamps, so 
that there i9 practically no nsk of a switching error 
This system has been installed in the great Genne- 
villiers power station near Pans, which operates part 
of its network at 60,000 volts 

Mr. J E Sears, Jun , delivered the Friday evening 
discourse at the Royal Institution on May 21, taking 
as his subject " Some Recent Developments in the 
Art of Fine Measurement/' and dealing particularly 
with the measurement of length. Modern end 
standards offer superior accuracy of definition to 
the actual reference standards at present current. 
Machines are available which are capable of measur¬ 
ing such standards to an accuracy of o 000001 in. 
Gauges of this very accurate finish will * wring' 
together. This action is due to the presence of minute 
traces of grease or moisture on their surfaces. The 
thickness of the wringing film is of the order of 
o 0000005 in, the known minimum thickness of a 
free liquid film. The wave-length of light affords 
the possibility of a 1 natural' standard of extremely 
high precision, whereas previously natural standards 
have proved unreliable Interference methods are 
used The direct determination is limited to a 
distance of about 4 in., but by the use of multiple 
reflections in white light greater lengths in simple 
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integral numerical relations can be determined. 
Reference was also made to improved methods of 
measuring internal diameters, and a description 
given of a machine designed by the author for this 
purpose. The nature of the fit of plug and ring gauges 
under different conditions was shown; when well 
greased a plug will pass through a ring definitely 
smaller than itself, the ring expanding elastically 
by. an amount which can be shown experimentally 
by measurement of its outside diameter. The method 
of optical projection is very useful for the accurate 
measurement of profiles. 

At the annual meeting of Messrs. Brunner. Mond 
and Co , Ltd., held on May 13, Sir Alfred Mond, who 
has succeeded Mr Roscoe Brunner as chairman of the 
Company, announced an important development in 
the activities of the subsidiary undertaking, Synthetic 
Nitrates, Ltd., which is the only producer of synthetic 
ammonia m Great Britain, The plant of this Com¬ 
pany is being greatly extended, and before the end 
of the year 1927 it is anticipated that the present 
output will be trebled Among the projected new 
manufactures are ammonium nitrate, sodium nitrate, 
nitric acid, anhydrous ammonia, ammonium carbonate 
and bicarbonate. During the past year Synthetic 
Nitrates made a profit of 103,647/ after allowing for 
substantial depreciation, and much larger profits are 
expected in the future. In Sir Alfred Mond's opinion, 
recent developments in chemical engineering have 
opened up possibilities of progress the limits of which 
cannot be foreseen. 

The Prime Minister of the Commonwealth of 
Australia has announced the personnel of an executive 
committee the formation of which was recently 
recommended by Sir Frank Heath as the first step 
m the reorganisation of the Institute of Science and 
Industry. The chairman is Mr. G. A Julius, a 
prominent engineer of Sydney and president of the 
Engineering Standards Association. The other two 
members are Mr. W. J. Newbigin, who is intimately 
associated with the commercial life of Australia, and 
Prof. A. C. D. Rivett, who recently succeeded Sir 
David Orme Masson in the chair .of chemistry in the 
University of Melbourne. It is understood that the 
new body will possess extensive powers and, together 
with an advisory council and State advisory com¬ 
mittees, will be charged with the organisation and 
development of national effort in scientific and 
industrial research. 

The Adelaide Correspondent of the Times in the 1 * 
issue of May 20 announces the departure for Oodna- 
datta of an expedition, financed by Mr. Donald 
Mackay of Sydney, to explore unknown country in 
the Northern Territory. The object of the expedition 
is to carry on research in geography, geology and 
anthropology. It is also intended to search for 
precious metals, of which the country west of Char¬ 
lotte Waters, north of the boundary of Southern 
Australia and the Northern Territory, is said ty 
contain an enormous wealth. The leader of the 
expedition is Mr. Herbert Basedow, Protector of the 
Aborigines, and the author of a recently published 






botikon the Australian aboriginal—a subject on which 
he is an acknowledged authority. Kinematograph 
and phonograph apparatus are to be carried, with 
the view of recording the ceremonies and songs of the 
Almost unknown natives of these parts. 

The third edition of the Kew Hand List ot Conifer®, 
which includes in this case the Gnetaceae as well as 
the Cycadaceae, has recently been issued by the 
Royal Botanic Gardens (price is. 6 d.). From the 
preface to this edition by the Director, Dr. A, W, 
Hill, it appears that a list of the Cycads in cultivation 
at Kew has not been published before, though it is 
believed that one or two of the fine specimens growing 
in the Palm House were brought from South Africa 
in the days of Sir Joseph Banks. The transference 
of the Gymnosperms from Museum i to Museum in 
at Kew has also necessitated the addition of a section 
to the hand list which deals with the economic 
properties of the Gymnosperms and serves as a guide 
to this museum collection The heavy greasy deposit 
from the London smoke is very deleterious to the 
conifers, as to all evergreens, Recently the Forestry 
Commissioners have recognised this fact and a special 
collection under conditions more favourable to the 
growth of these trees is being built up at Bedge- 
bury, near Tunbridge Wells, under the control of 
Kew in co-operation with the Forestry Commission 
The Director repeats the statement that the deposits 
from' the smoke block the stomata of the leaves and 
th\is impair their vitality. If, however, recent 
American work is correct <J. B. Rhine, Botanical 
Colette, vol. 78, pp. 226-232, 1924) the stomata of 
the leaves of such plants when grown, in places quite 
ittt from atmospheric contamination are still found 
to be blocked by a waxy substance which is readily 
soluble in alcohol, so that this black deposit is a 
natural product of the leaf and has no connexion 
with smoke iniurv. 

The Field Museum, Chicago, is to be complimented 
on its decision to publish the results of its curatorial 
experience in a series of small publications under the 
heading " Museum Technique." It is fitting that the 
author of the first number, entitled " Herbarium 
Organisation," should be Dr. Millspaugh, to whose 
efforts and organising ability is due the high position 
of the fine herbarium. The various blanks, cards, 
tickets, index slips, loan forms, and catalogue pages 
reproduced in the pamphlet may provide useful sug¬ 
gestions to any commencing a large herbarium. Such 
forms look formidable, but when, carefully drawn up, 
ashore* save time in the end. The best cases are said 
to be those of steel, since they are the most dust-proof, 
4o not warp, are more fire-proof, and take up less 
space. Each pigeon-hole is converted into & drawer 
by placing tieheath its contents a straw-board slide, 
tq tiie froht of which is hinged a one-inch drop that 
'.serious both drawer-pull and label-holder 

recently risceived a copy of Heft 3 and 4 
#^A ; mW\gUheti«ial journal published in Zurich, the 
f&iu* It is to appear in 

year at a subikaiption price of 40 Swiss 

1 : - . 


francs The journal is devoted to contributions on 
heredity, social anthropology and race hygiene, and 
the publishers are Art. Institute Orell Flissli, Zurich. 
The present number contains a short paper on the 
inheritance of myopia and hemeralopia in man by 
Dr. Gassier, and an extended account of genetical 
and cytological studies on certain Primula hybrids, 
by Drs. Ernst and Moser Both P Auricula and 
P hirsuta and their hybrids are found to have 72 
chromosomes (octoploid). These interesting hybrids 
have long been known as P. pubescens Jacq , and are 
the origin of garden Auriculas. The hybrids produce 
nearly as much pollen as the parent species, and some 
of the Fj types resemble either parent. A coloured 
plate shows very well the nuances of colour in the 
flowers and leaves of vanous types This journal 
will form a valuable addition to the numerous 
geneticai publications already in existence. 

The seventh annual meeting of the American 
Geophysical Union was held in Washington, D.C., 
on April 29 and 30 The six sections met separately 
before the general meeting of the Union. At the 
latter there was a symposium on the constitution of 
the earth, introduced by brief summaries of various 
aspects of the subject The sections relate to 
geodesy, seismology, meteorology, terrestrial magnet¬ 
ism, and electricity, oceanography, and volcanology. 
The section on meteorology held a discussion on 
questions involving international co-operation, includ¬ 
ing the co-operative measurement of the sun's general 
and ultra-violet radiation (and the estimation of the 
ozone content of the atmosphere), and on the best 
method of establishing a chain of meteorological 
stations along the border of the polar basm 

Sir J. C Bose delivered a lecture on May 20 before 
the Fondation Umversitaire, Brussels, on his recent 
work on sensitivity m plants His Majesty the King 
of Belgium and his Ministers were present at the 
lecture. In recognition of his work in advancing 
science, the decoration of commandeur, Ordre de 
Leopold, has been conferred on Sir J C. Bose 

Dr. Aldo Castellan 1 has just returned from 
America, where, at the invitation of the authorities 
of the Tulane University, New Orleans, he has 
established and organised a tropical medicine division 
in the Medical School During his visit he had the 
honour of being invited to deliver the Gehrman 
Memorial Lecture senes at the University of Illinois ; 
and later at the annual convention of the American 
Medical Association and its Medical Exhibition op 
scientific subjects he was awarded the gold medal, 
the highest recognition which can be given by the 
Association. The award " was based on the excellent 
investigation in comparatively unexplored fields of 
Medicine and for the perfection of the display " of ; 
specimens, 

The one hundred and seventh annual meeting of 
the Swiss Society of Natural Sciences will be held at 
^Fribourg on August 29-September 1. This will be 
the fifth occasion on which the Society has visited the 
little town with its comparatively young and vigorous 
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university. Seventeen sections are being organised, 
covering most branches of pure and applied science; 
and excursions in the neighbourhood of Fnbourg are 
a feature of the programme Lectures will be delivered 
by Prof. J. Reinke, of Kiel, on natural forces; by Prof. 
J. B Senderens, of Toulouse, on catalysis in chemistry 
and biology; and by Prof. P Debye, of Zurich, on 
molecular forces. All communications should be 
addressed to the president of the Society, Prof Dr. S. 
Bays, Lc Ch&telet, Fribourg. 

Referring to his article “ Tests of Relativity 
Theory," Nature, April io, Prof A. S Eve now 
writes that a mistake occurs on p 521, col 2, line 29 
In the sentence " The compromise of Silberstein that 
in rotation there is full drag, and that in translation 
there is a partial drag, will suit the experimental 
evidence m hand, but no one seriously supposes that 
such will be the ultimate result of further experi¬ 
ments," the words now italicised should be exchanged. 
On P 383 *n Silberstein's " Theory of Relativity " it 
is clearly pointed out that in the theory of the famous 
Chicago experiment " If there is a full drag, there 
should be no fringe shift at all," and this is otherwise 
obvious. Dr. Silberstein pointed out the error to 
Prof. Eve, and added the following interesting 
comment: " Nor is there actually a ' compromise ' ; 
absence of spinning (rotational) drag is well com¬ 


patible with the presence of a partial (and even almost. 
complete) translational drag. 1 ' 

Mr. F. Edwards, 83a High Street, Marylebone, 
W.i, has issued a catalogue (No 481) of upwards 
of 300 second-hand works on botany, general natural 
history and zoology, some rare. A number of herbals 
are included The catalogue can be obtained free 
upon application 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A junior 
lecturer in botany at the Royal Technical College* 
Glasgow—The Director (June 7). A junior engineer 
at the Forest Products Research Laboratory of the 
Department of Scientific and Industrial Research, 
South Famborough—The Secretary, Department of 
Scientific and Industrial Research, 16 Old Queen 
Street, SWi (June 12). An assistant lecturer in 
zoology at the University College of North Wales, 
Bangor—The Secretary and Registrar (June 14) 
One or two assistant superintendents in the Geological 
Survey of India—The Secretary to the High Com¬ 
missioner for India, 42 Grosvenor Gardens, SW.i 
(June 26). A works chemist at a large firm of woollen 
manufacturers in the West Riding of Yorkshire—The 
Secretary, British Research Association, Torridon, 
Headmgley, Leeds 


Our Astronomical Column. 


The Nova in Messier 61 —Several additional 
observations have come to hand of this nova, the 
detection of which by Prof M. Wolf and Dr. K. 
Remmuth was announced in the issue of Nature 
of May 15. 

The discoverers note (Beobach Ztrk,, Nr. 20) that 
a plate taken on April 15 shows no trace of the nova, 
while on May 9 it was between mag 13 and mag. ia, 
being slightly fainter than the 13th mag. star south 
preceding the nucleus at a distance of 2'‘6. Ix»renz 
ves the position of the nucleus of the nebula as 
,A. I2 h i6 m 48^58, N. Decl 5 0 1' 43' f, 5, equinox 
1900*0 

The nova was observed at Greenwich both visually 
and photographically on May 15 and 16 bv Messrs 
Melotte, Merton, and SteaveQson. The Tunes of 
May 21 also reports that it was observed at Harvard 
University Observatory On the very doubtful 
assumption that the distance of the nebula is 10 
million light years it is deduced that the nova is 
10 million tunes brighter than the sun, which would 
make it the brightest nova on record except that 
m the Andromede nebula in 1885, But these 
estimates should not be quoted in t£ie public pres§ 
without a warning of their extreme uncertainty. 

Fireball on May 2.—Mr. W. F, Denning wntes 
that " A magnificent fireball was observed on May 
2 t at 2 3 h 30* G.M.T. from various places in the 
N W of Ireland Reports have come from Co. 
Tyrone, Donegal, Londonderry, and other parts, but 
unfortunately they are not of the required Character 
and give few details of utility for computing the 
real path of the object. The light it exhibited was 
astonishing, and some people describe it as of dazzling 
intensity. An observer at Rallybofey says his 
attention was attracted by a flash; then a more 
prolonged light illuminated the whole countryside, 
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and on looking up he saw a large ball of fire which 
broke up into three or four pieces as it fell to near 
the N W. horizon. Another spectator at Dunnamore 
describes the illumination as quite dimming the 
12-volt lamps of the motor m which he was riding. 
He observed the meteor explode into four fragments. 
The observations of position are fairly consistent, 
and prove that the fireball was probably directed 
from a radiant near i Librae and that it pursued a 
path of about 92 miles at a velocity of about 15 miles 
per second The height was from 64 to 47 miles, but 
it seems highly probable that the path was longer 
than this and that the height at disappearance was 
less than that given. Possibly the meteor may have 
descended to within about 30 miles at the termination 
of its luminous flight, but data of greater accuracy 
and consistency are needed. 

Comets. —A sir. Nachr No 5440 contains two 
reproductions of photographs of Ensor’s Comet 
obtained at Bergedorf Observatory. That on March 
16, by A. Schwassmann and J. Stobbe, has been 
already described in this column. The other was 
taken by the Director, R. Schorr, with the reflecting 
telescope on April 3, the exposure time being 3a 
minutes, The comet appears as a straight streak 
35' long in Position Angle 310°. There is no nnbteus; 
the head has a diameter of 2', the tail gradually 
widens, being 6 ' broad at its extremity. The position 
angle increased by 6o° between March and April 
3. Another exposure (not reproduced) was made oil 
April 13, lasting 1 hour. The comet appeared fee a 
very faint glimmer, magnitude 17, the tail being 50', 
long and 3' broad, position angle o\ V 

Orkisz's Comet was photographed at Bergedorf * 
on May 2, its magnitude being 16, It was under , 
observation for ah interval of 13 month#, wltfehuw 
enable the orbitto be deduced with great precision* 
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Research Items. 


Californian Anthropometry. —A valuable con¬ 
tribution to the physical anthropology of the American - 
Indian people is made in a comprehensive study of 
the available measurements on the living and on 
crania which us published by Mr Edward Winslow 
Gifford as Part 2 of vol. 22 of the University of California 
Publication in American Archaeology and Ethnology . 
The aborigines of California fall into two mam groups, 
one low-faced, the other high-faced. The low-faced 
group constitutes the Yuki type, with high nasal 
index, relatively low cephalic index, and short 
stature. The high-faced group is variable in nasal 
and cephalic index and medium to tall in stature. 
This group is divided into a broad-headed sub-group 
of wide distribution—the Californian type, divisible 
into narrow - nosed, broad - nosed, and tall; and 
secondly, a narrow-headed, narrow-nosed sub-group, 
the Western Mono type. The cranial material 19 not 
so representative in distribution as the measurements 
from the living ; but it affords seven types, of which 
three may be local specialisations of a fundamental 
type with medium facial, medium to high cephalic, 
and medium nasal indices This fundamental type 
appears to have as its nearest living representative 
the Californian type Unfortunately a comparison 
between living and cranial measurements is im¬ 
possible, as the two classes of material do not coincide 
in distribution. In the case of the Yuki, where there 
is adequate material, there is practically no difference 
between living and dead. Nowhere is there any 
indication of stratification of types. In the matter 
of extra-Californian relations, Boas reports a type 
from the coast of British Columbia with cephalic 
index 77-81, which resembles the Yuki, while the Cali¬ 
fornian type suggests Boas's brachycephalic type, 
the Tinneh. His KwakiutJ and Shuswap suggest 
the narrow-nosed sub-type of the Californian. The 
Athabascans of California do not correspond to this 
type* such of them as the Wailaki and the Kato being 
Of the Yuki type, 


Manifestations of Life, —The editor of Scientia, 
Prof. E. Rignano, has written m the February 
issue and the four preceding issues of liis journal 
a series of articles on " Lea Manifestations finahstes 
do la Vie/* in which he challenges the mechan¬ 
istic position. He discusses among other sub- 

K development and regeneration, adaptation, the 
viour of the lower organisms, reflexes and 
instincts At the end of the article on the lower 
organisms he summarises the facts and considerations 
oh their movements, and points out that no physico¬ 
chemical process in the inorganic world in the least 
resembles the avoiding reactions of these organisms, 
and that no non-living substance exhibits a behaviour 
influenced by past experiences, In the presence of 
these facts he writes: Should we not ask if we are 
not Shutting our eyes to the most, patent reality if we 
continue to shy that the properties of matter suffice 
to explain the phenomena of life ? 


Herrings on the Welsh Coast —Volume 1 of a 
aefcr series of reports on work done in the Zoological 
University College of Wales, Aberyst¬ 
wyth, issued in December last, has recently been 
received. The editor. Prof. R. Douglas Laurie, in an 
inkodticrioQ gives a list of the researches at present 
'ftl progress, and expresses a hope that reports will be 
IwWi; annually. The current volume is largely 
devoted;to an account bv Mr. E. Emrys Watkin of 
sittn%^« 4 iminary investigations upon the herring 
visiting local waters in 1921 and 19a*. During 
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the autumn of 1922, thirteen samples comprising a 
total of 1989 fishes taken from commercial catches at 
Borth, Aberystwyth, and Newquay were examined, 
and data collected on length, sex, degree of maturity, 
number of rings to scale, and growth observatibns on 
the scale. Mr. Watkin concludes that fishes with 
3 and 4 rings to the scale formed 68 per cent, of the 
fishery. A number of distinct schools of herrings 
visited the fishing-grounds, of which some came to 
spawn, but others to feed. It is to be noted that 
measurements of growth increments of the actual 
scale were directly compared, whereas it is usual first 
to calculate the length of fish which by theory 
corresponds to each of the winter rings on the scale, 
and then compare these lengths It is to be hoped 
that in his future reports Mr Watkin will adopt the 
customary practice. 

A New Nematode from the Rat —Eloise B Cram 
describes (Proc C 7 . 5 . Nat, Mus , vol 68, Art. 15, 1926) 
a new nematode, Protospirura columbiana, present in 
large numbers m the stomach and small intestine of 
wild rats (Rattus norvegicus) captured in the National 
Zoological Park, Washington. Details are given of 
the characters of both sexes (the males are 23-43 mm. 
long and the females 45-100 mm ), and a table is given 
of the known species of Protospirura Embryonated 
eggs from the uteri of the female worms were fed, 
with bread, to cockroaches m which the larva; were 
afterwards found encysted, chiefly m the loose tissue 
in the abdomen and in the thorax Though encysted 
larvae are to be found in the cockroach about one 
month after feeding the latter with the eggs of the 
worm, the larvae do not appear to be infective until 
about the fortieth day Such larvae when fed to rats 
developed into adult examples : after 53 days they 
were mature but not fully grown, but after 115 days 
they had attained the size of the majority of examples 
found in the naturally infected rats. The finding of 
this nematode in wild rats in the Zoological Park, 
but not in those from other parts of the city, suggests 
the possibility that the normal host may be a rodent 
other than the rat living in the Park " That rats 
and cockroaches, pests commonly present around such 
places, may play a part m the dissemination of 
parasites formerly absent in a country but brought 
in by the animals in the Zoological Park is a possibility 
the recognition of which may have a practical 
significance " 

The Chlorosis of Fruit Trees —Messrs T. 
Wallace and C. E. T. Mann present some very in¬ 
teresting if puzzling data as the result of the chemical 
investigation of the foliage of chlorotic apple trees in 
the Journal of Pomology and Horticultural Science 
(Vol 5, No. 2, March 1926). They have been studying 
examples of chlorotic foliage, occurring in soil rich in 
calcium carbonate, in which there is every reason to 
associate chlorosis with the calcium carbonate; in 
some cases comparison was possible with normal 
foliage, in other cases with green foliage obtained as 
the result of spraying the trees with sulphate of iron. 
In either case the same general types of difference 
between green and chlorotic foliage were noticed and 
may be summarised as follows : (1) The percentage 
of dry matter is higher in the green leaves ; (2) ash 
content is usually higher m the chlorotic leaves, 
(3) the percentage of calcium is .markedly lower in 
ash of the chlorotic leaves ; (4) the percentages 
of sodium and especially of potassium are always 
much higher in the ash of the chlorotic leaves. These 
conclusions are amply justified by the experimental 
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data quoted and appear very intriguing. Why, for 
example, should spraying with sulphate of iron 
produce this marked reversal in the relative propor¬ 
tions of calcium and potassium in the ash of the 
foliage leaves ? 

The 1 Flowering ' of Lakes,—- The phenomenon 
termed by the ancients ftos-aqua and described by 
Pliny, who observed it bn Lake Bolsena, is not of 
frequent occurrence on the large sub-alpine lakes, 
but it appeared during last August on Lake Como 
The results of its investigation have now been 

E resented to the Reale Istituto Lombardo di Scienze e 
ettere. The * flowering' was manifested over almost 
the whole surface of the lake simultaneously and 
persisted for several days, during which perfect calm 
prevailed, gradually disappearing when the wind rose. 
By means of a small net several decilitres of a pea- 
green gelatinous mass was obtainable in a few 
minutes, and this proved to be Microcystis esruginosa 
(Henfrey) Letnm The asphyxiation of fish some¬ 
times occurring when this ‘ flowering ' takes place on 
small lakes, is usually the cause, and not an effect, 
of the phenomenon. In sheltered pools subject to 
frequent and abundant flowering, the algal mass 
may, however, favour the growth of bacteria and thus 
lead to such consumption of oxygen and production 
of non-respirable gases as to render fish life untenable. 

Vegetin.- —In the Rendiconti of the Reale Istituto 
Lombardo di Scienze e Lettere, Prof. Montemartmi 
gives the results of experiments made with a fungicide 
known as vegetin, which is an impalpable, black 
powder and has carbon as its fundamental ingredient 
The experiments were made with leaves 01 potato, 
tomato, mulberry, Broussonetia, fig, Ricinus, horse 
chestnut, and Tropaolum tnajus. Although the 
efficacy of this preparation as a fungicide is left in 
doubt, in most instances leaves over which it was 
dusted performed their metabolic functions appreciably 
more actively than similar leaves not so treated. A 
further senes of experiments is projected with the 
view of ascertaining the mechanism of this effect 

The Minerals of Bentonite.— The first fruits of 
an important investigation of the mineral composition 
of clays are presented by C S. Ross and E. V. Shannon 
in a paper dealing with bentonites and related clays, 
and published in the Journ. Amor . Ceramic Soc. for 
February 1926. Bentonite is a widely distributed 
clay-rock that has resulted from the devitrification 
and alteration qf glassy volcanic ash. Its character¬ 
istic minerals <ue completely crystalline and have a 
micaceous habit, high birefringence, and easy cleavage. 
The high absorptive power of bentonite is not due, as 
has been thought, to the presence of gel colloids, for 
few of the crystal films are so small as to reach 
colloidal size. The peculiar properties are held to 
be a consequence of the easy cleavage of the minerals, 
giving a very great surface area, and of the felt-like 
texture which facilitates permeability. A large num¬ 
ber of analyses of the clay-minerals from bentonite 
indicates that, like the type montmorillonite from 
France, the composition of the most abundant mineral 
is (Mg, Ca )0 . A 1 * 0 8 5SiO a , »H t O. This mineral has 
also been recognised in fuller's earth. Beidellite 
also occurs in bentonites, and has the formula 
Al a O a 3SiO, nH a O. A third micaceous mineral has 
the composition of halloysite, ALO, . 2SiO l . »H t O, 
but is visibly crystalline and has a high birefringence. 

Tropical Cyclones of the Pacific.— A descrip¬ 
tion of tiie storms is given by Dr. S. S. Visher and is 
published as Bulletin 20 of the Bernice P. Bishop 
Museum, Honolulu, 1975, The general characteristic 

NO. 2952, VOL. II7] 


of tiie cyclones is described, with their distribution and 
frequency. The information has been collated from 
various sources* and in this way the publication is more . 
complete and of greatet value, Most of the storms 
appear to start between io° and 20° north and south. 
On an average more than fifty tropical cyclones are ' 
said to develop each year in the Pacific. lists are 
given of the number Of storms experienced in each 
year, and their occurrence 1$ also listed for the several 
months A majority of the tropical cyclones of the 
Pacific move westward and poleward until they arrive 
m about lat. 2o°-3o°, and then they recurve and move 
eastward. Frequently cyclones move more abnorm¬ 
ally Cyclones differ considerably in their speed of 
travel, the movement of the storm ranging from 1 mile 
to more than 50 miles an hour ; at their initiation they 
gen erally move slowly Tropical cyclones are classified 
m three types with respect to duration, the short-lived 
storm lasting a day or two, the common storm lasting 
three to six days, and the long-lived storm lasting 
more than a week , some of the long-lived storms are 
followed for more than three weeks The storms are 
classified for intensity With reference to predicting 
storms it is stated that the advantage of prediction 
would be so great that many attempts have been made 
at forecasting, but it seems likely that it will always be 
impossible to do more than state the probability of a 
hurricane occurring somewhere in a rather large 
region. Much useful information is given on numer¬ 
ous points of interest with regard to cyclones in the 
Pacific. 

Extinct American Carnivores. —A number of the 
Bulletin of the American Museum of Natural History 
has appeared giving a very full account by Childs 
Frick of certain Tertiary carnivores (vol. 60, art. 1, 
1926 : " The Hemicyomnae and an American Tertiary 
Bear ”). The author collects together certain genera, 
namely, Hemicyon, Dinocyon, Hvaenarctos, and 
Ursavus, into what he terms a ‘ morphological group/ 
the . Hemicyoninse. A # morphological group 4 is 
explained as a collective term for an assemblage of 
animals which are united by certain characters but 
more or less widely separated by others, and is used 
to avoid the terms * family or sub-family * with their 
implication of close relationship. The paper describee 
in considerable detail the members which form this 
group, and, as an addendum, a new genus, Plionarctos, 
of true bears. 

A Rich Line Spectrum. — In the March issue of 
the Journal of the Franklin Institute , Dr. Marion 
Eppley describes a simple means of obtaining a series 
of closely spaced lines of nearly equal intensities 
between wave-lengths 6678 and 3990 A.U. for reference 
and other purposes. The end of a carbon rod qf 
about o*6 cm. diameter is heated to redness in a 
bunsen flame and dipped into a dry powder of vanadic 
acid, molybdic add, and anhydrous titanic oxide in 
the proportions 8:5:2 by weight. The end of the 
rod is again heated to fuse the adhering powder and 
the process repeated until a thick crust of the mixture 
has been formed on the end of the rod. Two. rods 
with their ends about 1 cm. apart are used, as the 
electrodes of an ordinary spark arrangement. To 
identify the lines Of this spectrum the spark spectrum 
of an alloy of cadmium, zinc, lead, and tin in the pro¬ 
portions 33:33: 73; 30 is photographed upon * 
This alloy has several advantages over that utod lrt* 
Hartley. . . , ./ ?'/ 

* Solubility of Calcium Solfratb. 
of those phases of calcium sulphate 
temperature of hotter water has boon 
R. % Hall* J. A. Robb; and C B«iCohnsn, 
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results published in the Journal of the American 
Chemical Society for April 1926. the solutions were 
prepared in an iron autoclave with an internal filter 
consisting of layers of woven cloth supported on a per¬ 
forated steel frame. Their results and those of previous 
workers are in good agreement at higher temperatures, 
but the difficulty in controlling the lower temperatures 
renders measurements under the latter conditions less 
' trustworthy. 


The Atomic Weight of Meteoric Chlorine.— 
The constancy of the atomic weight of chlorine of 
marine origin has suggested an investigation of the 
constancy of the atomic weight of the element from 
minerals of non-marine origin and of that from 
meteorites. The determinations were carried out by 
W. D, Harkins and S B Stone, who found the ratio 
of silver to silver chloride by dissolving pure silver in 
nitric acid in a long-necked quartz flask and treating 
it with the different specimens of hydrochloric acid 
The constancy of the isotopic composition is shown 
by the values for meteoric and terrestrial chlonne, 
given in the Journal of the A mencan Chemical Society 
for April 1926, which are identical withm the limits 
of the very small experimental error. 


Benzole Research, —We have received a copy of 
the Report of the Joint Benzole Research Committee 
for 1926, giving a detailed account of the work carried 
out by the Association's chief research chemist, Mr, 
W. H Hoffert. The report discusses the relative 
values of the absorption powers of active carbon, 
silica gel and feme oxide gel, in the recovery of benzole, 
and examines the possibilities of cresol and tetralin 
as wash oils in place of creosote and gas oil. Most 
important is the investigation of the tendency of 
poorly refined benzoles to form resms on storage or 
when used in internal - combustion engines, with 
several photographs illustrating the effects of different 
samples on the production of carboy in a motor-car 
engine after 100 nours running on a test bench The 
results of the tests indicate that the deposits are due 
to the presence of unsaturated constituents The 
report is completed by the addition of a classified 
bibliography. 

Heats of Fusion of Low Melting-Point 
Organic Solvents.— The heat of fusion of a solvent 
can be calculated from the freezing-points of two 
solutions at two different concentrations. The 
apparatus, described in the February issue of the 
Bulletin of the Chemical Society of Japan , consists of 
a small vessel immersed in an ether or pentane bath 
cooled m liquid air, the temperature being controlled 
by an electric heater. The heats of fusion were 
calculated from the values of two points falling on the 
straight line obtained by plotting against the loga¬ 
rithms of the molar fractions. 


Accurate Heats of Vaporisation of Liquids — 
A paper by J, H. Mathews appearing in the Journal 
} of the American Chemical Society for March 1926 
-describes the accurate determination of the latent 
heats of evaporation of fifty-nine liquids. The liquid, 
contained in a glass vessel surrounded by vapour and 
suspended from the arm of a balance, is heated 
' electrically by a platinum spiral immersed in it. The 
method gives values which are more trustworthy than 
th4*6 obtained from vapour pressure measurements, 
Since small errors in the determination of the vapour 
pressured lead to relatively large errors in the value of 
s jmh tetent heat. 

-, iimAllRABIUTY OF FIREDAMP IN THE PRESENCE 

of SlacksA** p,—The limits of inflammability of 
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firedamp in atmospheres which contain blackdamp is 
the subject of a report by H. F. Coward and F. J. 
Hartwell of the Safety in Mines Research Board 

g uinea Department * Safety in Mines Research Board. 

aper No. 19 : The Limits of Inflammability of Fire¬ 
damp in Atmospheres which contain Blackdamp 
H.M.S.O Price 6 d net) It was found impossible 
to explode air-firedamp mixtures containing more than 
25 per cent, of carbon dioxide or more than 38*5 per 
cent, of nitrogen The minimum amount of black¬ 
damp necessary to prevent explosion in air-firedamp 
mixtures lies between these limits and depends on 
the ratio of carbon dioxide to nitrogen in the black- 
damp 

Changes in the Gastric Secretion of Birds.— 
In his investigations on the stomach of the pigeon, 
Claude Bernard found that, while the young are 
being reared, the glands of the first of the three 
stomachs of the parent birds furnish a lacteal secretion 
which, while it softens the grains they eat, also 
modifies this gram so as to render it suitable for the 
young birds After a time, however, the stomachs 
of the parents resume their normal condition and 
begin again to secrete ordinary gastric juice, which 
contains from 2 5 to 5 per cent of gastric acid 
Since this acid would be highly injurious to the 
young, the latter are driven from the nest by their 
parents and, if incapable of fending for themselves, 
soon perish of starvation That this instinctive 
knowledge of the poisonous character of the normal 
gastric juice is not shared by all birds is shown by 
observations by P J Kaas, described m the A tti della 
Pontipcia Accademia delle Scienze (Nuovi Lmcei). 
A nest of five goldfinches, transferred to a cage, were 
fed morning and evening, through the wires, by the 
parent birds, until one day, two hours after their 
morning meal, they were all found dead. Evidently, 
if the young birds are unable to fly and feed them¬ 
selves before the time when the gastric juices of the 
parents revert to their normal composition, they 

E ensh, not by inanition, as is the case with pigeons, 
ut by poisoning It is a singular phenomenon, 
which has been repeatedly confirmed, that this 
reversion occurs simultaneously with both parents. 
The elimination by these means of the individual 
birds incapable of supporting themselves is regarded 
as one of the processes by which the preservation of 
specific characters is effected. 


Manufacture of Smokeless Fuel —In a paper 
recently read before the South Wales Institute of 
Engineers at Cardiff, Mr. David Brownlie discussed 
the production of free-burning smokeless fuel by low- 
temperature carbonisation by processes involving the 
compression or briquetting of the charge Such 
processes may involve mechanical compression of the 
viscous charge during carbonisation, preliminary 
briquetting by means of pitch or other binder, or 
preliminary briquetting without the use of an ex¬ 
ternally produced binder. Processes of the last class 
usually necessitate the use of very high pressures, but 
a new process (Delkescamp) of German origin was 
described in which a portion of the coal ground to a 
colloidal condition with water is admixed with the 
use of quite moderate pressures, and the mixture can 
be briquetted and then carbonised at low or high 
temperatures. Mr. Brownlie put forward a strong 
plea for the further study of low-temperature carbon* 
isation. That it is difficult to establish on an 
industrial scale is clear from Mr* Brownlie's statement 
.that the relevant processes and patents are numbered 
by hundreds; yet none of these is known to have 
established itself permanently. 



770 


NATURE 


> v ^ i\, ,M, ^ 

''V * [May 39, 1046 ; 


Vocational 

HTHE report under notice is the account of a research 

A in vocational guidance undertaken jointly by 
the Industrial Fatigue Research Board and the 
National Institute of Industrial Psychology. Up 
to the present, most of the work on vocational 
psychology has been concerned with vocational 
selection, which is an attempt to choose by scientific 
means those from a group of applicants who are most 
likely to be suitable for some specific occupation. 
In vocational selection, no attempt is made to deter¬ 
mine the best careers for those who are unsuccessful 
in the particular tests given. Vocational guidance, 
on the other hand, seeks to determine the special 
qualifications of a child with the view of guiding him 
into the career best fitted for his abilities It has a 
wider outlook than vocational selection, and is of 
greater social importance , it is, however, a far more 
difficult study on account of the multitudinous 
occupations winch children can enter and their 
varying psychological requirements 

Only a hundred children were examined during 
the inquiry, the mam object being to test the possi¬ 
bility of the method rather than the reliability of the 
results. The first step taken was to select a repre¬ 
sentative London borough, and then to find out the 
occupations taken up by iooo children who had 
recently left the schools where it was proposed to 
give the tests This gave an indication of the labour 
demand m the district and the relative proportions 
of the various occupations offering employment One 
hundred children—half girls and half boys—who were 
leaving school within a year were then examined 
Their intelligence was tested by oral tests, by non¬ 
verbal tests, and by performance tests These various 
means of testing intelligence served to discover the 
special medium through which native intelligence 
expressed itself, and avoided the error of assuming 
that intelligence can only be expressed by means of 
words Scholastic tests and tests of special abilities 
were also given, and an attempt was made to estimate 

* M«xlical Rostarch Council Industrial Fatigue Research Board Re¬ 
port No Ai. A Study in Vocational Guidance, carried out by the Industrial 
fatigue Research Board and the National Institute of Industrial Psycho¬ 
logy Pp vrn + ioo (London HM Stationery Office, 1936.) 44.net. 


Guidance . 1 

the character, qualities, and the home conditions of 
the children examined. 

When all possible information in regard to the 
children had been gathered, a consultation took place 
between the psychologists concerned in the research, 
the teachers, and the members of the care committee. 
Each child was personally discussed, and no hard and 
fast rules were laid down as to what particular test 
scores were required in order to recommend an 
occupation to a child. Each child was considered 
specially, and all the factors bearing on his case 
taken into consideration. Thus it might happen 
that although a particular child had sufficient in¬ 
telligence for a certain occupation, yet he was lacking 
in the special abilities dr the character qualities it 
demanded , when this was the case he would be 
advised to take up an occupation where the lack of 
such qualities would be no hindrance. Or a child 
might have the special qualities demanded by an 
occupation in a marked degree and yet lack sufficient 
intelligence to make advancement in the occupation 
possible, so that to send him into that employment 
would mean that he would ultimately fail 

After two years, the homes of all the children were 
revisited and information as to their present employ¬ 
ment gathered. Among those children who had been 
able to enter the employment recommended or one 
similar to it, 83 per cent were satisfied and only 
2 per cent were dissatisfied , of those who had not 
entered the employment advised, 39 per cent were 
satisfied and 42 per cent were dissatisfied. Moreover, 
fewer changes of place had occurred among those 
who had taken the .idvice given than among those 
who had not. 

Although the fewness of the numbers of children 
dealt with and the shortness of the period which has 
elapsed since the original advice was given make 
definite conclusions impossible, yet those already 
obtained are most encouraging and certainly warrant 
further research along the same lines. Fortunately 
this is being undertaken on an extended scale by the 
National Institute of Industrial Psychology through 
the generosity of the Carnegie United Kingdom Trust. 


Diffuse Matter in 

attempt is first made to estimate the density, 
temperature and state of ionisation of gaseous 
matter diffused* through the stellar system. It is 
concluded that the density is about io~ M gm /cm *, 
temperature io,ooo 0 -20,ooo 0 , and that atoms are 
ionised down to 15-20 volts 

The black-body temperature of space is about 3 0 , 
but analysis of the processes of interchange between 
radiant energy and atomic kinetic energy jxi diffuse 
gas indicates that ionisation and capture form the 
main process , and this tends to raise the temperature 
to the level of effective temperatures of stars inde¬ 
pendently of dilution of radiation. (Hottest stars 
must be given the greatest weight) Against this, 
temperature is lowered appreciably, but not excess¬ 
ively, by radiation of electrons at encounters without 
capture (orbit switches). The temperature of diffuse 
nebula? will be same as that of general interstellar gas, 
This temperature cannot be found accurately, because 
it depends on the distribution of stellar radiation far 
in the ultra-violet, where it is rash to apply the 
black-body law , but it is as likely to exceed as to 
fall short of estimate 

■ Summary of the Bakenan Lecture delivered by Prof A, S. Eddington. 
F.R S, before the Royal Society on May 6. 
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Interstellar Space. 1 

An upper limit to density (about io'“) is obtained 
from the dynamics of stellar motions; the gravitational 
effect of greater mass would make the speeds of stars 
greater than those which are observed. The more 
definite estimate (io~ M ) is based on the extension and 
distribution of condensations of the medium (diffuse 
nebulae) by the application of the theory of equilibrium 
of an isothermal gas. It is concluded that the central 
density of a diffuse nebula of typical size is about 
io~ w . 

The usual equilibrium formula for the amount of 
ionisation is modified to apply to matter in a field 
of ‘ evenly diluted * radiation. Calcium is mainly 
doubly ionised, but there is sufficient singly ionised 
calcium to give H and K absorption m distant stars, 
Assuming that the abundance of calcium is the same 
as on the earth, and using Milne’9 determination of 
the monochromatic absorption coefficient, the first 
calculation gives an H ana K absorption of t mag. 
per 100 parsecs. Neutral calcium is nearly a million 
times weaker. Sodium is mainly singly ionised, and 
the first calculation gives D lines of neutral sodium 
about xbtr strength of H and K lines; Corrections 
are indicated which would make calcium aWrpticm 
weaker and sodium absorption stronger, and it appear* 
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that the results are consistent with the appearance 
qf H and K and slightly weaker D lines in stars 
distant 500-1000 parsecs If the light passes through 
a nebulous condensation, the required distance is 
reduced. 

These results are compared with the phenomenon 
of * fixed ' sodium and calcium lines which, according 
to Plaskett's investigation, must be ascribed to an 
interstellar cloud Arguments associating the pheno¬ 
menon with the stimulation or emission of matter 
from the star showing the lines appear to be untenable. 
It is considered that absorption occurs evenly along 
light-tracks ; but it is recognised that limitation to 
stars of type earlier than B3 ir not very satisfactorily 
explained. In most stars of later type (where fixed 
lines are not marked by stellar lines) the absence may 
be ascribed to insufficient distance. 

The dimming of distant stars by interstellar gas 
would be caused chiefly by electron scattering, but 


this is insufficient to produce observable effects. It 
is considered that the absence of any reddening of 
distant stars is no evidence of the transparency of 
space. It is impossible on the present theory to 
explain obscuration of stars by dark nebulae, and the 
question arises whether we must not admit that these 
contain non-gaseous (meteoric) matter, in order to 
account for their opacity. 

The accretion of mass by stars moving through the 
interstellar medium must in general be very much 
less than loss of mass by radiation, so that there is no 
appreciable effect on the rate of stellar evolution. It 
is suggested, however, that there will be sharp differ¬ 
entiation of those stars which have velocities less 
than the velocity of sound (about 4 km per sec). 
Possibly these may reach a steady mass—a specula¬ 
tion bearing on the association of the B type of 
spectrum with unusually low velocity and with con¬ 
densations of interstellar gas 


Research on the Fauna of Malaysia, 


'T'HE periodical Ireubxa , the organ of the scientific 
A institutes centred at Buitenzorg, Java, is now 
in its eighth volume, and it functions as the chief 
medium for the publication of researches specially 
concerned with the Malayan fauna. It is issued at 
no fixed dates and each completed volume comprises 
four parts. In the recent numbers of that journal 
are various papers of interest to students of zoo¬ 
geography, and to specialists in taxonomy. 

Dr H C. Delsman, in collaboration with Dr 
J. E. de Man (in vol 6, liv 3-4), provides a well- 
illustrated account of certain edible crabs obtainable 
in the Batavia fish-market under the Malayan name 
of radjungans The commonest species is Neptunus 
pelagicus (L.), which meets With a ready demand 
among native consumers It is identical with the 
11 blue swimming crab " of Australia, which is the 
chief edible crab in the Sydney markets The species 
is very widely distributed, occurring continuously 
from the Red Sea, through the Indian and Pacific 
Oceans, to Japan Its presence at Port Said is remark¬ 
able and is probably due to the cutting of the Suez 
Canal Although this crab is the dominant saleable 
species in Batavia, there are a number of other species 
that are sold in smaller numbers. These have been 
submitted to Dr. de Man m Holland for examination. 
Among them, Neptunus sangutnolentus (Herbst) also 
occurs around the Hawaiian Islands in abundance , 
Charybdis cruciata (Herbst), with the cruciform mark 
on its carapace, has been suggested as the crab 
mentioned m the story, by old writers, connected 
with the legend of St. Xavier and the crucifix, 
Podopthalmus vigil (Fabr.) differs from all other 
Indo - Pacific swimming crabs by its enormously 


elongated eye-stalks, which together occupy the 
whole width of the carapace. 

Other papers 111 the same volume are chiefly con¬ 
cerned with insects, and of these, one of the most 
interesting is by Mr Oscar John on termites This 
contribution is wider in its scope than the others, 
since it deals with species from Ceylon, the Malaya 
Peninsula, and the islands of Java, Sumatra, etc 
Included in this article is a discussion of post- 
embryonic development and caste differentiation 
among such insects Most of the species belong to 
the family Termitidae, and, of these, the economy of 
Macrotermes carbonanus Hag is very fully illustrated 
Of special interest are photographs of the queen 
surrounded by her attendant workers in the royal 
cell, which strongly recalls Esclierich’s well-known 
figure of the same feature in Termes belltcosus 

Vol 7, hv. 2 is devoted to reports on various 
orders of animals, mainly insects, found m the island 
of Buru. Mr. J K de Jong of Amsterdam deals 
with the reptiles Twenty-seven species are men¬ 
tioned, two of which are believed to be new 
The papers on insects deal with a number of families 
of Coleoptera by various authorities Diptera 
Nematocera are described by Mr. F. W. Edwards 
of the British Museum, and I)r. H. H. Karny of 
the Buitenzorg Museum has an extensive paper 
on the long-horned grasshoppers (Tettigoundae) 
found in the island Vol. 8, hv. 1-2, is given up to a 
long memoir by Graf Hermann Vitzthum of Munich 
on Malayan Acan, illustrated by more than 100 
figures About one-half the species enumerated are 
new, and both parasitic and free-living forms are 
dealt with. 


The Scott Polar Research Institute, Cambridge* 


'T'HE inauguration of the Polar Research Institute, 
a founded at Cambridge in memory of the late 
Captain Robert Falcon Scott, took place on Saturday, 
May 22. The proceedings were somewhat modified 
by the recent industrial upset, which prevented Dr. 
Nansen and a group of other eminent foreign explorers 
from attending, so that a lecture on the “ A“ims of 
Polar Exploration ”, by Dr, Nansen, had to be 
abandoned. However, on the invitation of the Vice- 
Chancellor, Dr. A. C. Seward, a party of some thirty 
fion-tesidents, of whom more than twenty had crossed 
pne of the polar circles, joined a number of residents 
at a dinner given by him, and most of the guests were 
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able to visit the Institute in its temporary quarters 
during the afternoon Amongst those present at 
the dinner were Mrs Hilton Young (Lady Scott), 
Admiral Sir George Egerton, Rear-Admiral Skelton, 
Sir J. J. Thomson, Sir Charles Walston, Sir William 
Hardy, Sir Geoffrey Butler, and representatives of all 
the important British Antarctic Expeditions. 

At the dinner the Vice-Chancellor, in welcoming 
the guests, spoke of the honour done to the University 
of Cambridge by the trustees of the Scott Memorial 
F.und in handing over to it the care of the Institute 
and an endowment of nearly 12,000/. 

Sir T. W, Edgeworth David, in returning thanks 
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on behalf of the guests, spoke o£ the scarcely touched 
resources of the polar regions, and of the scientific 
problems the clues of which are to be found there and 
nowhere else He referred also in glowing terms to 
the man whose name the Institute commemorated, 
and to his companions, The wonderful sketches of 
Dr E. A. Wilson were especially remarked upon, of 
which some were on view in the Institute in the 
afternoon 

The toast of the Institute was proposed by Com¬ 
mander Hilton Young and responded to by the 
Director (Mr, Frank Debenham). Commander Hilton 
Young pointed out that the Institute now inaugurated 
should be not only a worthy memorial of the great 
deeds of the past but also a source of inspiration for 
the future. The generosity of the Scott Memorial 
Fund trustees enabled the University to begin the 
work of the Institute, but in order to erect a building 
for its accommodation a further 10,000 /. is required. 
There must be many who would wish to do honour 
to the name of Captain Scott and assist in further 
research in the polar regions 

The Director outlined the means by which the 
committee of management, consisting of the Vicer 
Chancellor, Dr. H. R. Mill, Mr. R E Priestley, Mr 
J M Wordie, and himself, hoped to realise the ami 
of the Institute in assisting polar research They 
had seen dunng the afternoon the nucleus of the 
collections of books, maps, and polar travelling gear 
which would gradually become a comprehensive 
library and museum—a source of information for 
those who were undertaking research m polar matters, 
whether by exploration itself or by more academic 
means The past discontinuity in polar research was 
largely due to the fact that the results and experience 
of one expedition were sometimes not published and 
were dispersed, so that later expeditions were unable 
to profit thereby The Director invited the deposit 
of original records and technical gear so that such gaps 
might be bridged. The pictorial side of polar re¬ 
search was not neglected, especially in the pictures of 
the Franklin Search Expedition, presented by Dr 
F. H H. Guillemard, those of the 1895 expedition, 
presented by Mrs Kriel (Lady Markham), and the 
fine collection of enlargements of the Terra Nova 
Expedition, the gift of the photographic artist, Mr 
H G Ponting The building the committee had in 
mind to construct when funds permitted would con¬ 
tain provision for the rapidly increasing library, the 
practical museum, and research rooms, to be used by 
any one discussing the polar regions, whether working 
up field observations or preparing to go to make them 
In expressing his regret at the absence of many 
eminent foreign explorers from the gathering, the 
Director emphasised the international character of 
polar research, and expressed the hope that there 
would always be close co-operation between those in 
charge of the Institute and its well-wishers in other 
countries 


University and Educational Intelligence. 

Cambridge —The University has returned to work 
and with the postponed examinations looming large 
upon the horizon, the majority of people are looking 
anxious. This anxiety is in many cases intensified 
by the fact that some of the tests will now take place 
within the period allotted to social functions 
The Committee which is engaged in making offers 
of lectureships and demonstratorships to those 
entitled to them under the new statutes has presented 
an interim report dealing with the principles on 
which it is working. In general, lecturers are being 
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offered a basic salary (for a basic amount of work) 
of aoo/. rising to 250/. and 300/. after three and ten 
years' service respectively. Demonstrators are being 
offered 150 /.; in each case a fellowship allowance is 
to be made to such persons holding these appoint¬ 
ments as are not fellows of colleges. A list of those 
td whom offers have already been made is published, 
from which it appears that almost all those who 
have been called demonstrators in the past will now 
be termed lecturers. In point of fact they have, 
in the vast majority of cases, been carrying out the 
duties of lecturers for a long time, they will now 
have an official title corresponding to their actual 
work, but it is doubtful whether they will receive 
the seniority to which they are entitled. 

Mr, J. Gray, fellow of King's College, has been 
appointed University lecturer in experimental zoology. 
Mr Gray has been engaged on cytoldgical research 
since the War 

Edinburgh —The Curators of the University of 
Edinburgh have appointed Prof A J Clark, at 
present professor of pharmacology and dean of the 
Faculty of Medicine, University College, London, to 
be professor of materia medica in succession to the 
late Prof. A. R. Cushny, who died on February 25. 

London —The site of nl acres behind the British 
Museum, purchased by the Government, for the 
University of London, has been re-sold to the vendor, 
the Duke of Bedford, under the terms of the convey¬ 
ance, which provided that if the site could not be 
used for the proposed purpose in five years, the 
vendor should be* given the option to re-purchase 
The announcement has made a painful impression 
m the University and cannot fail to have an important 
bearing on future developments 

Convocation on May 11 adopted three resolutions 
adverse to the recommendations of the Departmental 
Committee of the Board of Education. These 
declared that the creation of a Council to control 
the finance of the University would have " prejudicial 
effects " upon the University, that the reconstitution 
of the Senate would be " a grave error," and that 
necessary modifications of the constitution of the 
University should be formulated by the Senate and 
not by a Statutory Commission It should be added 
that the meeting was sparsely attended owing to 
the general strike, and that the terms of the resolutions, 
though recommended by the standing committee, were 
not previously circulated. The suggestion that the 
question should be considered at an adjourned 
meeting, or that an extraordinary meeting of Con¬ 
vocation should be convened, was not, however, 
supported The opposition which the Senate is 
offering to the report of the Departmental Committee 
is centred mainly on the status of the proposed 
Council. A large majority of the members of the 
Senate would prefer that the Council should be a 
statutory finance committee of the Senate with 1 a 
prescnbed constitution. A Committee has been 
appointed by the Senate to draw up suggestions for 
an agreed reconstitution 

A limited number of seed analysts will be admitted 
to the fifth course of training to be held this summer 
at the Official Seed Testing Station, Cambridge, on 
June 1 i-July 20, on the following conditions. Appli¬ 
cants must be (a) nominated by seed firms; (&} 
recommended by universities, agricultural collegea,ana 
institutions, or (e) approved bv the Council of the 
Institute. The examination following the Course « 
also open to approved practical seed analysis/ Abdi¬ 
cations must reach the' Secretary, National Institute 
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ptf Agricultural Botany, Huntingdon Road, Cambridge, 
opt later than June 7 

Applications are invited by the Empire Cotton 
Growing Corporation for a number of research 
Studentships—senior and junior—each of the annual 
value of 250/, plus certain allowances for travelling 
exfwnses, lecture fees, and books Candidates for 
senior studentships must be graduates who, since 
taking their degree, have had at least a year’s training 
in research methods, or have done a year's post¬ 
graduate work in agriculture, or taken other advanced 
post-graduate courses, Junior studentships are in¬ 
tended to assist men who, as a rule, have passed all 
examinations for, and are otherwise qualified to take, 
a degree qualifying for the senior studentships. 
Particulars of the studentships and forms of applica¬ 
tion can be obtained from the Secretary, Empire 
Cotton Growing Corporation, Millbank House, Mill- 
bank, S.W.t. Completed forms must reach the 
Secretary by, at latest, June 22 

In an article by Prof. Grossmann in the Chemiker- 
Zeitung for Apnl 17, attention is directed to the fact 
that interest in the study by technologists of foreign 
languages and especially of English, which is of vital 
importance for the rebuilding of the German export 
trade, has lately begun to recover from the setback 
caused by the War At Char lot ten burg a lectureship 
tn " Technical English " has been established, and the 
English lectures have been very popular Reference 
is made in the article to the recent publication, under 
the name of " Technische Sprachbl&tter," of a cheap 
series of instructive diagrams, representing a great 
variety of mechanical and other appliances, reference 
to the numbers on which greatly facilitates the 
memorising of technical terms in the foreign language. 
An illustration is reproduced showing a cross-section 
through a street, with no fewer than sixty different 
objects numbered and indexed below in English and 
in German. Thus the study of technical terms, which 
often presents considerable difficulty when reliance is 
placed upon dictionaries, is very greatly facilitated. 
A parallel senes might be very useful to students in 
Great Britain 

The fourth biennial conference of the International 
Federation of University Women is to be held on 
July 27-August 2 at Amsterdam A preliminary 
programme, published in the Federation's Occasional 
Paper, No. 5, specifies the following among other 
subjects for discussion : the question of an inter¬ 
national language, international fellowships for 
research, recent developments m pre-school education, 
some results of the inquiry into methods of secondary 
education. The same Paper contains reports from 
holders of international fellowships, namely, from 
Dr. Hanna Rydh, who was awarded 300/. by the 
British Federation of University Women, on " The 
Age and Art of the Cave Men," and from Dr. Leonore 
BreSher of Austria, who was awarded 1000 dollars by 
the American Federation, on " Colour Adaptation of 
Pupae," and a summary of publications by the holder 
of the Swedish Federation prise fellowship for research 
in science and holders of the Rose Sidgwick Memorial 
fellowships, A list is given of club-houses in the 
United States, Belgium, Canada, France, Great 
Britain, and Italy which offer special privileges to all 
travelling members of the International Federa¬ 
tion* Associations of university women in Bulgarin, 
Luxembourg, and Roumania were admitted to the 
Fadefction m 1925. Egypt, Esthonia, Germany, and 
have associations which will, it is hoped, be 
before long, 
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Contemporary Birthdays, 

May 29, 1855. Sir David Bruce, K.C.B., F R.S. 
May 29, 1843. Major Patrick George Craigie, CB. 
May 31, 1845. Col. Rookes Evelyn Crompton, C.B 
May 31, 1863. Sir Francis E Younghusband, 
K C.S I. * 

June 1, 1866. Dr Charles B Davenport, PhD 
(Harvard) 

June 2,1850. Sir Edward A Sharpey-Schafer, F R.S. 
June 2, 1866. Dr. Leonard Erskine Hill, F R S 
June 3, 1853, Sir W M Flinders Petrie, F R S 


Sir David Bruce, though by birth an Australian, 
was educated at Stirling High School and the Uni¬ 
versity of Edinburgh He entered the Royal Army 
Medical Corps in 1883. Assistant professor of patho¬ 
logy at the Army Medical School, Netley, from 1889 
until 1894, he afterwards engaged in a series of 
investigations (constituting in reality his life's work) 
on the causation of certain diseases affecting man and 
animals, namely, Mediterranean or Malta fever; 
cholera, sleeping sickness, tetanus, and trench fever. 
The importance of his discoveries and conclusions m 
these fields of inquiry arc well known The Royal 
Society awarded him one of its Royal Medals tn 1905, 
and the Buchanan medal m 1922 Sir David was also 
the recipient of the Albert Medal of the Royal Society 
of Arts in 1923 He is a corresponding member of 
the Paris Academy of Sciences 

Major Craigie, who was born at Perth, was educated 
there at the Academy, and at the Universities of 
Edinburgh and Cambridge, He has carried out much 
official work m agricultural matters and in statistical 
inquiries for successive Governments and for public 
authorities In 1900 he was president of Section F 
(Economics) of the British Association, and in 1902 
president of the Royal Statistical Society He was, 
from 1897 until 1906, assistant secretary of the 
Board of Agriculture and Fisheries He has been 
Gilbey lecturer in the history and economics of 
agriculture in the University of Cambridge 

Col Crompton was educated at Elstree and Harrow. 
Entering the army after school life, he was, down to 
the year 1875, in India with the Rifle Brigade. 
Afterwards he engaged in electrical engineering, 
founded the firm which, bears his name, and continued 
as managing director for nearly thirty years. During 
the early period of electric supply, Col Crompton 
shared with Mr. Ferranti most of the work of designing 
the power stations of Great Britain, and abroad in 
the same field he lias developed undertakings He 
has been twice president of the Institution of Elec¬ 
trical Engineers. Early this year the Faraday Society 
awarded mm its gold medal Elected by the Institu¬ 
tion of Civil Engineers (1910) as engineer to the Road 
Board, he was responsible for the major portion of 
the experimental work which led to modem develop¬ 
ments. Col. Crompton, after the War, was the 
recipient of an award from the Awards to Inventors 
Commission for work on the ' tanks ’ 

JSir Frances Younghusband, soldier, traveller, and 
geographer, was born at Murree, and educated at 
Clifton College and Sandhurst After attaining his 
army captaincy in 1889, he was transferred to the 
Indian Political Department. He has travelled in 
Manchuria, Chinese Turkestan, the Transvaal, Rho¬ 
desia, and in many other parts*of the world. Sir 
Francis was awarded the Founder's medal of the Royal 
Geographical Society in 1891 His publications 
include " Wonders of the Himalaya " (1924) 
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Societies and Academies. 

London 

Geological Society, May 5.—K, A Davies , The 
geology of the country between Dry gam and Aber- 
gwesyn (Breconshire) The area, 20 square miles of 
country, is situated 5 miles north of Llanwrtyd Wells, 
and 3 or 4 miles south-west of the Rhayader district 
The rocks belong to the Bala and to the Valentian 
series, but the latter only is described m detail. The 
Valentian rocks rest conformably upon the Bala. 
The sediments are generally of the mudstone-and- 
shale type, with subsidiary bands of gnt and con¬ 
glomerate A full graptolitic succession in the 
Valentian rocks has been proved The area lies on 
the western flank of the Towy anticlinonum, but 
the strata are folded into a subsidiary syncline (the 
Gwesyn syncline) and anticline (the Khiwnant anti¬ 
cline), with their axes parallel to that of the main 
structure ; that is, from south-west to north-east 
Faulting is practically restricted to the southern side 
of the Gwesyn synclme, where for some distance an 
important stnke-fault separates the Birkhill from 
the Bala rocks The rocks are highly cleaved, the 
strike of the cleavage-planes being approximately 
parallel to the strike of the strata The total thick¬ 
ness of the Birkhill rocks is similar to that of the 
Rhayader country, but much greater than at Plyn- 
limon The Birkhill rocks are thicker on the north¬ 
western than on the south-eastern side of the area — 
R M Jehu * The geology of the district around 
Towyn and Abergynoiwyn (Merioneth) The area, 
about 35 square miles, lies south-west of the Corns 
district The rocks belong to the Bala and Valentian 
senes, and consist mainly of mudstones and shales 
with subordinate bands of gnt The distnct is on 
the south-eastern flank of the Harlech dome, so that, 
in general, the strata strike from south-west to north¬ 
east and dip south-eastwards , but the area is crossed 
transversely by large anticlinal and synclinal folds, 
the axes of which trend north-north-eastwards in the 
south and become north-and-south farther north 
The Bala or Tal-y-llyn fault runs from south-west 
to north-east through the area and is marked by 
the straight, steep-sided Tal-y-llyn Valley. This is 
probably a tear-fault with comparatively little vertical 
displacement The southern part of the area is much 
affected by faulting, and three mam groups of faults 
may be recognised namely, (1) an east-and-west 
group , (2) a north-east and south-west group ; and 
(3) a north-weut and south-east group The rocks 
are highly cleaved, and the extraction of fossils is 
thereby rendered difficult The strike of the cleavage- 
planes is approximately from south-west to north-east 

Linnean Society, May 6 —A. W Hill ; The genus 
Lilaeopsis, a study in geographical distribution, There 
are some fourteen clearly-marked species Three 
occur in N America from Alaska to Florida and 
Arizona, one both m E N America and m E.S 
America, and one in Mexico and in Ecuador One is 
found m Brazil and one in the Andes of S America, 
another in western S America and Chiloe, and one 
in the Falkland Islands and in S. Georgia, while tfre 
remaining species are natives of Tasmania, Australia 
and New Zealand The leaves are rather in the nature 
of phyllodes, since a specimen has been found with 
small ^ leaflets attached to the septate rachis — 
R. D'O Good : The genus Empetrum. Empetrum 
has a very wide but discontinuous geographic range 
In the nothem hemisphere it occurs almost everywhere 
above the latitude 40° N. In the southern hemisphere 
it was found m western South America below the 
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latitude 35° S„ throughout Fuegia and the Falkland** 
and in the Tristan d'Acunha island group. The 
abundance of the genus has resulted in the collection 
of an unusually large number of specimens, which 
differ considerably among themselves This variation 
is due chiefly to the differentia) development of general 
habit, degree of hairiness, shape and size of leaf, 
arrangement of leaves, angle of leaf insertion, sex of 
flower, and colour of berry, showing three distinct 
types of variation, * continuous,’ 4 compound-con¬ 
tinuous,' and ' discontinuous/ Very % few of the 
theoretically possible character-combinations occur, 
and any individual plant can be placed without 
hesitation into one of ten distinct units. This feature 
is due mainly to correlated variation (the association 
of a particular condition in one variable character 
with a definite condition in some other character), 
but also to marked geographical segregation. The 
genenc constitution is best expressed. taxonomically 
by recognising two distinct species, one with a sub¬ 
species, a variety and three forms, and the other 
with three forms —J T Cunningham ♦ On the nuptial 
pads of frogs and toad9 from the Lamarckian point 
of view The nuptial pads of the common frog are 
thickenings of the homy epidermis on the inner sides 
of the fore-feet or hands They are entirely absent in 
the female They give the male a firmer hold of the 
female in the axillary amplexus which precedes 
spawning. In amplexus, although the male*s hands 
and nuptial pads are partly in contact with the skin 
of the female, they are also in contact with each other, 
and the more the female struggles the more tightly 
are the pads pressed together There are bones 
beneath the pads, while the skin of the female in 
contact with the hands covers the soft abdomen 
Thus the nuptial pads are in harmony with other 
secondary sexual characters in male animals in being 
related to mechanical stimulation, which is confined 
to the males —B M Griffiths * The phytoplankton 
of the Isle of Anglesey and of Llyn Ogden, North 
Wales.—Miss lsobel Dean * Aimgmaptilon hiswelh, 
n g. et sp. , a new alcyonanan type 

Paris. 

Academy of Sciences, April 19 —Paul Appell. The 
arithmetical nature of Euler's constant. A correction 
to the note on the same subject in the preceding issue 
of the Comptes rendus. —Charles Moureu and Charles 
Dufraiwe Autoxidation and antioxygen action. The 
catalytic actions of nitrogen compounds General 
considerations. Numerous compounds of nitrogen 
exert an action on autoxidation.— — Tzitxeica * 
Certain congruences.—A Buhl. Continued groups 

and the integration of Maurer’s equations.-Cartan: 

Certain differential systems the unknowns of which 
are forms of Pfaff—Georges J. Rtmoundos : Paths 
of determination and asymptotic values of algebroid 

functions-Swyngedauw : The change of velocity 

of a belt close to the points of contact with the 
pulley —F Baldet, V. Burson and H. Grenat Thp 
magnetic storm and the aurora borealis of April 14, 
1926. The magnetograph at Meudon Observatory 
showed two strong deviations on April 14, and several 
good photographs of the solar layers were obtained 
at the same time. In the evening a fairly intense 
aurora was observed, and simultaneously a strong 
deviation of the magnetic needle was recorded. It 
is interesting to note that the interval of time between 
this magnetic storm and the earlier one on March 9 
was nearly exactly 8 J?/ 6 ( in accordance with the yule 
discovered by M. Deslandres, that the time Interval 
between magnetic storms is a simple multiple of 
R/ 6 * J? being the period of synodic rotation of thd 
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sunspots.—Raoul Farrier : The transformation of 
pre-quantic equations.—Svend Aage Schou . The 
absorption of the ultra-violet rays by aldehydes 
Absorption is stronger in hexane solution than in 
water, and this is interpreted as being due to the 
formation of the hydrate in water. The absorption 
of the extreme ultra-violet rays by well punfied 
aldehydes is very small : if this is attributed to the 
presence of some of the enol form, then the proportion 
of this in neutral aqueous solution is certainly less 
than 1 in 15,000.—Michel O. Samsoen and P Mondam 
Monral • The specific heat anomalies of vitreous 
bodies. The case of bone anhydnde and glycerine. 
The specific heats of these substances, plotted as a 
function of the temperature, show discontinuities 
similar to those found by the dilatometric method, 
but the temperatures of transformation do not 
exactly correspond —V Auger and J N. Longinescu , 
Uranium oranges and reds — A Travers . The 
mechanism of the oxidation of manganese to perman¬ 
ganic acid by Proctor Smith’s reagent (alkaline 
persulphate + silver nitrate). The mixture of solutions 
of alkaline persulphate and silver nitrate gives nse 
to silver peroxide which can be isolated in the form 
of 3Ag 2 O a AgNO a The formation of this peroxide 
explains the catalytic action of silver nitrate in the 
oxidation of manganese salts to permanganate by 
persulphates.—Jean Marc Dumoulin . The catalytic 
dehydration of the vinylalkylcarbinols Trials of 
various catalysts for this reaction showed that the 
best yields were obtained by alumina precipitated 
from the sulphate according to the method of 
Senderens Three alcohols have been dehydrated 
and the resulting hydrocarbons (pentadienes, hexa- 
dienes, and heptadienes) identified —R Lantz and 
A Wahl : Some new derivatives of the naphtho¬ 
quinones —C Dauzdre The inversions of temperature 
A study of the effect of the nocturnal radiation of the 
soil on air temperature.—Ph. Joyet-Lavergne . The 
differences of potentials of oxidation and reduction 
in the spores *of Equisetum arvense, —E Che min . 
Colaconema reticulctium. This was found by A. L 
Batters developing in the external membrane of 
Desmarestta Dudresnayi, and was considered by him 
as belonging to the genus Colaconema (?) The author 
gives further details and considers that the inter¬ 
rogation mark may be removed as the genus is 
undoubtedly Colaconema.—R Combes . Study of the 
autumnal migration of the nitrogenous substances in 
the oak, by analysis of whole plants. By the analysis 
of seedling oaks it was shown that while changing 
their colour the leaves lose more than half their 
nitrogenous substances, and this accumulates in the 
living organs Dunng this migration the amount of 
nitrogen in the whole plant does not vary sensibly — 
Marcel Brandi* : Pofychromy m Myxomycetes living 
in full sunlight.—E. Aubel, L. Genevois, and J. 
Satabartan . Remarks on the culture of a yeast m a 
synthetic medium —Alphonse Labb£ : A new halophil 
copfcpod, Parametis sanguineus 

Copenhagen. 

Royal Danish Academy of Science and Letters, 
November 27, 1925.—H. A. Kramers : Some remarks 
on the theory of absorption and refraction of X-rays 
The general connexion between the absorption and 
refraction of electromagnetic waves can also be traced 
in the X-ray region. It allows of a simple explanation 
of certain features of the experimental laws of X-ray 
absorption, and leads to definite predictions regarding 
the dependency of the refraction on the wave-length. 

December 11, 1923,—C. Juel: Congruence of the 
second degree. The congruence of straight lines in 
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space can be defined as a congruence contained m a 
linear complex which is of the second order and the 
second class and has o, 2 or 4, or else an infinite 
number of straight lines in common with each hyper¬ 
boloid in the complex. This congruence is algebraic, 
and is determined by purely descriptive results. 

January 15 —Niels Nielsen . (1) Note on certain 
developments of a holomorph function Applying 
the principle of renversement ( Journal de Crelle, 1.132), 
two developments are indicated of a holomorphic 
function m the neighbourhood of the origin, develop¬ 
ments of which the region of convergence is generally 
closed (2) Research on cylindrical functions and on 
certain analogous functions Research on derivatives 
of the function of Lommel, taken in relation to two 
parameters, and on homogeneous and linear differ¬ 
ential equations of the fourth and sixth order, obtained 
for their above-mentioned derivatives Integral 
representation of these functions and certain relevant 
developments in infinite series. 

January 29—Niels Bjernum Studies on lon- 
association (i) The influence of ion-association on 
the activity of 10ns by degrees of association which are 
not very great An approximate method is given of 
calculating the influence of this association on the 
activity of 10ns —Th Madsen The avidity of diph¬ 
theria anti-toxm (Th Madsen and S. Schmidt) The 
rate of reaction for the neutralisation of diphtheria 
with anti-toxin vanes considerably for different anti- 
diphthenc sera This appears from experiments both 
in vitro and in vivo, and is of considerable importance 
as regards the curative qualities of the serum 

February 12 —C. Wesenberg-Lund : Contributions 
to the biology of the genus Daphnia The author 
has investigated numerous races of the genus Daphnia 
from different localities Remarks are made upon the 
systematics, the buoyancy theory, and modern studies 
of heredity in this genus 

February 26 —C H Ostenfeld , On the origin of 
the flora of Greenland Thanks to the collections 
made by the many recent expeditions (mostly Danish), 
the distribution of the flowering plants along the whole 
of the coast of Greenland is now comparatively well 
known, Thereby a good base for a treatment of the 
origin of flora and its ways of immigration is created 
A not inconsiderable part of the more hardy species 
are supposed to have survived the ice-age in Green¬ 
land, but a closer limitation of this group is not 
possible The mam part of the flora, however, lias 
immigrated into Greenland after the maximum extent 
of the ice-covenng, and the immigration has probably 
had its maximum m the post-glacial warmer epoch 
which existed also in Greenland. Most of the species 
have come from N America, and a much smaller 
number from Europe This European element con¬ 
sists of (1) high-arctic species, probably immigrated 
via Spitsbergen, (2) less arctic species from Iceland, 
and (3) species which have been introduced in the 
time of the old Norse settlements. 

April 23 —G. Hevesy . The exchange of atoms in 
solid bodies in consequence of heat-movements. 
Explanations can be offered, on one hand, by the 
velocity with which one substance diffuses’ into 
another, and on the other hand by the magnitudes 
of their electrolytic conductivities The paper deals 
principally with the question of the dependence of the 
velocity of exchange on the constitution of the crystal 
aggregate of which the solid is built up—August 
Krogh: The hormone of the hypophysis in the 
circulation Through the action on the melanophores 
in the skin of the frog, very low' concentrations of 
pftuitrin can be determined The concentration is 
found to be higher m the jugular than in the saphenous 
vein. 
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Official Publications Received. 

Bulletin of the American Muspum of Natural History Vol. 50, Art 
2 1 Tooth Sequence in certain 1 rilopUodont Tatrabelodout Mastodons. 
By Childs Frick Pp, 122-178. (New York City ) 

Statons Mcteorologmk-Eiydrograftska Ansfcalt. JLrsbok, 5, 1923. iv : 
Meteurologjuka lakttageUer 1 Sverige, Band 65 Pp x-fl88 7 kr. 
Arabok, 7, lU2i. I MUnadadveralkt fiver vkdcrlek oeh ^atfceutlllgAng 
Jamte austalten* irsbetatteUe, Pp. 97 2,f>0 kr. (Stockholm ) 

Meddelanden Iran Staten* MeteorologUk-Hydrugraflska Anntalt 
Band §, No. 6. Om atormar vld SvealandJ och Ofitalande kuater. Av 
C, .1. Oatman. Pp. 87 4 kr Band 3, No 7 Om suekerbefcsodlinifenfi 

klimatinkn betlngelser ooh berattuingsproblBtnet Av L Hfigberg, Pp 
11 1 kr (Stockholm > 

Bulletin of the National Renearch Council. Vol 10, Part 4, No. 54 • 
Quantum Principles anil Line Spectra By Prof J H Van Vleck Pp 
H16, (Washington, D.O. • National Academy of Seleneos ) 8 dollars 
R«]>ort of the Danish Biological Button to the Board of Agriculture, 
81, 1925. Ujr Ur C G Joh, Feteraen Pp 63 (Copenhagen. G, B, C 
Gad ) 

Union of Bouth Africa Department of Mines and Industries. Geo 
logical Survey Momoli No 24. The Preliminary Report on the Platinum 
Deposit* in the South Eastern Pait uf the Ituetenberg District, Trans- 
mwU llv Ur Pony A Wngnei Pp 39+7 plates (Pretoria Govern 
meat Printing and &Utioneiy Olhce ) 9f (Id. 


Diary of Societies. 

SATURDAY, May 20 . 

Uoyal Institution or Grbat Britain, at 3.—Prof. A Moiet, Uue 
Revolution aoclale en Egypte vers 2000 av J -C 

North o» England Institute of Mjnino and Mkohank ai Knoinekkh 
(A ssociates’ and Students’ Section) (Annual General Meeting), at 3.— 
DiacuHjtJon on Paper by J G Taylor on Coal and its Banded Con¬ 
stituents—Prof J Poole. Notes on the Tour in Belgium and 
Germany (Addruss). 

MONDAY, May 31. 

Royal Society of Arts (Indian Meeting), at 4,30 —Lt Col. Sir Arnold 
Talbot WlUon 'ihe Military Reooid and Potentialities of the Persian 
Empire 

Victoria Institute (at Central Buildings, Westminster), at 4 30.—Major 
L M Davies Evolution. 

Surveyor^ Institution, at 6 —Annual General Meeting. 

Boyal Society ok Medicine (Odontology Section), at 5 80 —Annual 
General Meeting and ClinicAl Meeting 

Royal Gkoouaphical Society (at A,ollan Hall), at 8 80.—Dr F M 
Ohspmnn * Darwin’s Chile, 

TUESDAY, June 1. 

SOCIETY Oh Glass Technology (at University College), at 2.80—Sir 
W. M Flinders Petrie. Glass in Early Ages (Demonstration and 
Lecture). 

Royal Institution or Great Britain, at 5.15 —Biig.-Gen Sir Percy 
Sykes - Hliati Ablua of Persia, the Contemponuy of Queen Elisabeth. 

Zoological Society of London, at 6.30 —Bei-retary Report on the 
Additions to the Society’s Menagerie during the month of May 1926 — 
Dr F, Chapman Kuhloition of Lantern Slides Illustrating Bird Life 
on the Harro Colorado Island —A. 8 Le Souef On the Habits of the 
Order Marsupial I a —Prof K. T Lei per (a) Some Parasites of Rat* In 
the Zoolog.cal Society’a Gardens; ( 6 ) The Starling as a Factor in the 
Spread of Gapewonn Dhea*.a in Chickens, ~S Zuokernwu Growth 
Changes in the Skull of the Baboon (Fapu ponnriut) — 8 . Hirst De¬ 
scriptions of New Mites, including Four New Species of ‘ Red Nptder.’ 
—J H Power : Note on the Occurrence of Hybrid Anura tit Lobatel, 
Bechnanalsnd Protectorate —H C. Wilkie • The Ossteula anditua of 
the Common Badger (Afries faxtt*). 

UdwToEN Society (at 0i itiah Institute of Radiology), at 8 16 

WEDNESDAY, Junk 2 

Society ok Glass Tkchnoloov (at Itesearch Laboratories, General 
Electric Co Ltd , Wembley), at 2 15, —,J. W Ityde • A Communication 
from the Research Laboratorien of the General Klee trie Oo Ltd , 
Wembley: Opal Glass.—F. F. S. Bryson The Electrical Conductivity 
of Glass at High Temperature*,—Ed 1th M Firth, F W. Hodktn, 
M. Parkin, and Prof W E. S Turner: Tlie Influence of Moisture on 
the Rate of Melting and on the Prowi tlen of Soda-Lime Silica Glasses 
—Dr, 8 English aud Prof. W. E 8 Tiwuer ’ The Physical Properties of 
Zino Oxide containing Glawsea. 

Royal In«titution or Great Britain, at 6 16 —Prof. Dayton Miller’ 
Ether Drift Experiment at Mount Wilson. 

Rotal Society or Medicine, at fi 80 -Sir Jagadls C. Bose : The Action 
of Alkaloids and Cobra Venom on the Pnlae of the Plant and Animal. 

Institution of Electrical Kwiinurrs (Wireless Section) ato.—P. W. 
Willans Low Frequency Intervslve Transformer 

Society of Public Analysts and other Analytical Chemists (at 
Chemical Society), at 8.—A. Lucas • Problems in connexion with 
Anoi «nt Egyptian Materials 

Royal Society of Mbmoine (Surgery Section), at 8 80 —Dr. W, B, Gye: 
The Origin of Tumours.—J. E Barnard Demonstration on Micro- 
scop]cal Methods. 

TBOESDAY, June 9 

Iron and Steel Institute (Annual Meeting) (at Institution of Civil 
Engineers), at 10 a.k.—P resentation of Bessemer Gold Medal to Sir 
Hiigtr Bell, Bart,— Sir W. peter Rylanda • Presidential Address.— 
Report on Heterogeneity of Steel Ingots. By a Sub-Committee of 
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Committee No. 6, cos listing of Dr. W, H. Hatfield, T, P. Ootoluugh, 
W. J. Dawson, J. H. 8. Diefceoson, A. P. Hague, I. F. Law, fi. A. Main, 
T. M. Service, and J. H. Whitfley—J. H. fi. Diohenaon * A Note on 
the Distribution of Silicates In Steel Ingots.-J, H. Whiteley: Ghost 
Lines and Bonded Structure of Rolled and Forged Mild bteols,—At 
2 80.— W H. Dearden and 0 . Benedicks. Magnetic Changes In Iron 
and-fiteel below 400 " 0 . 

Royal Society or Medicine (Laryngology Section), at a.—Sir William 
Willcox : Nasal Sinnsttia as a Cause of Tovemis.—Dr. A Logan 
Turner and Dr. p. R, Reynolds: A Fatal Case of Ijoptonmntngitt* 
following Operation on the Ethmoidal Air Cells. with Microscopical 
Demonstration of the Path or Infection. 

Royal Society, at 4 80.— Dr A. BL H- Tutton * The Alkali Perchlorates 
and a New Principle concerning the Measurement or Space-Lattice 
Cells —Dr T. B, Stanton: Un tne Flow of Gases at High Speeds.— 
Prof. G I. Taylor and W 8 Famm The Distortion of Crystals of 
Aluminium under Compression. Part I,—Prof E V Applet on, R. A. 
Watson Watt, and J. F Herd; On the Nature of Atmospherics, II. 
—To nod in title only *— Prof. C H Lees: On the Determina¬ 
tion of the Specilic Heats or Gases at Constant Pressure and at 
Cons*nut Volume and their Ratio by Adiabatic Expansion.—T. G. 
Room A General ConIIguration in Bpaoe of any Number of Dimen¬ 
sions analogous to the Double-Six of Lines lit Ordinary Space — 
C. N Hinshelwood and W K. Hutchison ■ A Comparison between 
Uni molecular anJ Uimolecttlar Gaseous Reactions. Tbe Thermal 
Decomposition of Gaseous Acetaldehyde —P. A. M Dirac (a) The 
Elimination of the Nodes In Quantum Mechanics, (6) Relativity 
Quantum Mechanics with an application to Compton Scattering.— 
A. Fage and L J Jones * On the Drag of an Aerofoil for Two Dimen¬ 
sional Flow.—F W Carter: On the Action of a Locomotive Driving 
Wheel. 

Institute of Patuoloqy and Research (St. Mary « Hospital, Padding 
ton), at 6 —Dr 0 8 Mycis, Freudian Psychology. 

Hovai Institution of Great Britain, at 6.16 —Ur J. Nrwton Friend • 
Iron In Antiquity 

Chemical Society, at * 

FRtDAY . Junk 4 

Ikon and Steel Institute (Annual Meeting) (at Institution ol Civil 
Engineers), at 10 a m — Announcement of the Award of the Andrew 
Carnegie Research Scholarships for 1026-7 —D Biownlle ’ Goal Blend¬ 
ing. -~W W Holllngs Notes on the ‘Combustibility' of Coke, and 
Direct Reduction in the Blast Furnace.—Dr W. Ronenhaln, II G 
Batson, and N. P. Tucker Effect of Mass in the Heat Treatment of 
Nickel Steel—G R Wood vine and A L Roberts . Influence of 8egre 
atlon on the Corrosion or Boiler Tubes and Superheaters.— At 2 .W.— 
Q. Slater and T. H Turner The Hardness or Carbon Steels at High 
Temperatures.—A R. Page • The Hardening and Tempering of High 
Speed Steel.—A E Cameron and G B. Waterhouse: The Effects of 
Arsenic on SteeL—H. D. Campbell and H. W. Mohr* Specific Resist¬ 
ance and Theniioelectro-niotlve Potential of some Steel* differing in 
Carbon Content—R. H Greaves and J. A, Jones The Ratio of the 
Tensile Strength of Steel to the Brlnell Hardness Number —H O'Neill: 
Deformation Lines In Large and Small Crystals of Ferrite.—A. Osawa : 
The Relation between Space-La tti< e Constant and Density of Iron- 
Nmkel Alloys.—T. K. Rooney and L. M. Clark#The Estimation of 
Phosphorus in Steels containing Tungsten 

Royal Society or Medicine (Laryngology Section), at 10 80 a.m_ 

Clinical Meeting 

Philological Society (at University College), at 6.—C. T. Onions . 
Dictionary Evening 

Royal Society of Medicine (Otology Section), In afternoon. 

Geologist*’ Abbociation (at Unhemlty College), at 7.8a— Prof. 8. H. 
Reynolds A Geological Tour in Booth and East Afrlra (Lecture). 

Royal Instittttion of Great Britain, at Prof J. Garatang* 
Researches in Palestine. 

SATURDAY, June 6 

Royal Boctkiy ok Medicine (Otology Section), in trornlng. 

Royal Institution or Great Britain, at8. —Sir Walfoid Davies: The 
Triad and the Perfect Fourth their Uses from Hucbald to the 
Present Day (With Musical Illuatratkm*) 


PUBLIC LECTURE*. 

MONDAY, May 81 

London School or Economics, at 6,—Prof. T. H Pear: Fitnese for 
Work (Succeeding Lectures on June 1 and 2.) 

Imperial College (Royal School of Mines), at 6 . 16 .—Prof. L, Denod): 
Tabbing Deep Shafts, and Subsidence. (Succeeding Lectures oh June 
I, 2, and S )—Sir T. W. Edgeworth David , Past Ice Age* * f the WoMd 
and their Control of Animal and Plant life, with special reference to 
the Australian Evidence. (Succeeding Lecture on June 7.) 

TUESDAY, June 1 . 

Gresham College (BaslnghaU Street), at fl. —Sir A. Wolford Davies: 
Music (Succeeding Lectures on June 2, 8, and 4 .}. 

THURSDAY, June 8 , 

Chelsea Physic Garden (Swan Walk, Chelsea), at 6.—Prof. J* McLean 
Thompson * The Plant as an Engineer. (Chadwick L*0tor*O 


CONFERENCES. 

SATURDAY, May 28. 

Association or Women Science Teachers (at Northampton School fw 
Girls), at 12 .SIX 

June i and 2. 

Reunion Neubolooiouk (In Paris). 
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Recruitment for Indian Services. 

T HE Structure of dyarchy originated by the 
Government of India Act 1919 was carried up 
another story by Statutory Rules and Orders 1924, 
Nos. 354 and 355, issued by the India Office. By those 
Orders the control of the servants of a local government 
was put in the hands of the local government up to 
and including the power of dismissal “ for good and 
sufficient reason ” The local government was thus 
put in a position to secure due diligence on the part of 
its servants. At the same time, for the protection of 
the servant from victimisation, these Orders prescribed 
appropriate inquiry before the infliction of any punish¬ 
ment and set up a suitable system of appeal The 
Government of India is the most usual appeal body, 
and it is interesting to note that special machinery for 
dealing with such appeals has recently come into being 
by the appointment of the chairman and other members 
of the Public Service Commission. 

The control of existing servants being in the hands 
of the local government, it only remained to transfer 
to the local government the power of making new 
appointments. This is done by Statutory Rules and 
Orders 1926, Nos. 390 and 391, recently issued. 

Within certain reasonable and nec essary restrictions, 
these Orders give the local government a free hand as 
to method of recruitment In this the Orders go 
beyond the recommendation of the Lee Commission, 
and rightly. The Lee Commission recommended that 
in any recruitment by a local government the Public 
Service Commission should determine “ the standards 
of qualification and the methods of examination ” In 
an article in our issue of July 12, 1924, entitled 
“ Europeans in the Indian Services,” we pointed out 
that that recommendation violated the principle of 
provincial autonomy, and it is very fortunate for the 
future of dyarchy that the new Orders make the local 
control of the transferred services effective by trans¬ 
ferring also in full measure the power to appoint and 
control the government servants engaged in the ad¬ 
ministration of these services. 

In one point only do the Orders show any distrust of 
dyarchy. The local government is prohibited from 
lowering the standard of admission without the 
previous sanction of the Governor-General in Council. 
It is not clear why it should be suggested that any 
local government would have a desire to lower the 
standard. It is true that in India, as in Great Britain, 
there are always ‘ people of influence 1 going about 
trying to thrust their incompetent relatives into 4 soft 
jobs/ but surely the local government of a governor's 
province is sufficiently strong to deAl with these people 
without this particular piece of support. This lack of 
trust is a universal characteristic of our nation ; each 
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of us is perfectly convinced of his own impeccable 
honesty, but at the same time considers it necessary 
that his neighbour’s honesty should be safeguarded. 

This, however, is the only blemish, and itris a slight 
one. For the rest, the local government is given all 
the freedom a reasonable local government could ask. 
It is free to recruit in any manner it pleases, so long as 
it does so by means of a competitive examination or 
on the advice of a permanent board of selection set 
up by itself. 

At the same time, the position of an existing servant 
is safeguarded by the condition that any appointment 
that would adversely affect him requires the previous 
sanction of the Governor-General in Council. This 
very effective safeguard, along with the Orders regulat¬ 
ing dismissal, should completely allay the fears which 
the Indian civil servant has sometimes felt as to the 
security of his position. 

These fears have never been shown by the young 
men at the British universities who furnish the recruits. 
The true state of affairs is masked by the fact that at 
the present time the London competition selects fewer 
Europeans and more Indians than in pre-War days. 
Because of this, people jump to the conclusion that our 
universities are no longer prepared to send their best 
to India. That is wrong They send their best to 
the competition as much as ever they did. The study 
of the university records of the European Indian civil 
servants recruited now and before the War shows the 
standard of the present-day entrant to be fully as high 
as that of the pre-War entrant. The true explanation 
lies not in the deterioration of the European condidates, 
but in the improvement of the Indian candidates. 


Scott’s Polar Journey and the Weather. 

Scott’s Polar Journey and the Weather: being the 
Halley Lecture delivered on May 17, 192J. By Dr. 
G. C. Simpson. Pp. 3r. (Oxford: Clarendon 
Press; London: Oxford University Press, 1926.) 
25 6 d. net. 

T was natural for Dr. Sirtipson to choose the subject 
of Antarctic weather for his Halley Lecture, 1923, 
in view of the important contributions he has himself 
made to our knowledge of Antarctic meteorology. 
Dr, Simpson commences with a lucid exposition of the 
chief meteorological features, with particular reference 
to the relation between radiation and air temperature, 
to the formation in the atmosphere of inverted tem¬ 
perature gradients when the sun is low or below the 
horizon, to the blizzards which disperse the inverted 
temperature gradients and thus raise the surface tem¬ 
perature, and to the effect of these on sledging con¬ 
ditions, including the friction on sledge runners. He 
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then reviews the main vicissitudes experienced by 
Scott on his journey to and from the South Pole, and 
discusses the importance of the weather in contri¬ 
buting to the disaster which finally overtook the party. 

The serious blizzard experienced by the outward- 
bound party in an unfavourable position at the foot of 
the Beardmore Glacier delayed them, not only during 
the time they were laid up, but also on the lower reaches 
of the glacier, the surface of which became covered 
with soft snow in which the sledges sank to the cross 
pieces. This delay was, however, partly offset by 
bridging of the crevasses with snow. Followed the 
ascent to the 9000 ft. plateau and the traverse to 
the Pole, the disappointment of finding that Amundsen 
had forestalled the party, and the return to the 
head of the glacier. The effort of sledge-hauling 
at this altitude in a mean temperature (January) 
of -19 0 F. was undoubtedly tremendous, and the 
party naturally looked forward to a rise in temperature 
on descent of the glacier The temperature did rise, 
only to fall again before the bottom was reached, and 
to fall still further as the party, now reduced to four, 
pushed northwards along the Ross Barrier. At this 
stage of the journey, Scott met generally light north¬ 
erly winds, insufficient to blow away the softer 
surface snow, while the favouring southerly winds for 
which they prayed were infrequent and not of sufficient 
force to cause the thorough mixing of the air which 
would have raised the temperature and improved the 
surface. These conditions lasted until Oates made the 
supreme sacrifice, the party falling always further and 
further behind their time table. Finally, only eleven 
miles from One Ton Depot and plenty, the blizzard 
came, but a blizzard of such strength as to render 
travel impossible and of such duration (at least ten days) 
as to cause the final catastrophe. These points are dis¬ 
cussed by Simpson in detail and in graphic language. 

Scott himself maintained that his arrangements 
were adequate, and that no one in the world would 
have expected such conditions so early in the autumn. 
In his message to the public, he says: “ Our wreck is 
certainly due to this sudden advent of severe weather, 
which does not seem to have any satisfactory cause. 
I do not think human beings ever came through sUbh 
a month as we have come through. . . . " Dr. Simp¬ 
son makes it clear that conditions were unusual, not 
indeed in the occurrence of such low temperatures, 
but in the duration of the cold period unrelieved by 
blizzards. Herein lay the unforeseen element. Though 
the onset of the very severe blizzard on March 19 was 
the actual cause of the disaster, it was, tragically, the 
absence of blizzards and the consequent intense cold 
for some time previous to this date which rendered the 
disaster not only possible, but even probable. 
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Biology and Human Life. 

(1) Lift and Evolution: an Introduction to General 
Biology . By Prof. S. J. Holmes. Pp. v + 449. 
(New York ; Harcourt, Brace and Co., Inc., 1936.) 
3.50 dollars. 

(а) I Believe in God and Evolution. By Prof. 
William W. Keen. Fourth edition revised. Pp. 
109. (Philadelphia and London : J. B. Lippincott 
Co., 1925.) 55. net. 

(3) Plain Speaking . By the Rev. T. R. R, Stebbing. 
Pp. 218. (London : T. Fisher Unwin, Ltd., 1926.) 
7 5. 6d. net. 

(4) Evolution and Creation. By Sir Oliver Lodge, 
Pp. 164. (London : Hodder and Stoughton, Ltd., 
1926.) 3 s. 6d. net. 

(5) In Search of Reality . 1 : Organic Evolution. 

By J. E. Williams. Pp. 256. (London: Gerald 
Duckworth and Co., Ltd., 1925.) 7 s. 6 d. net, 

(б) The Growth of Biology: Zoology from Aristotle to 
Cuvier y Botany from Theophrastus to Hofmeister, 
Physiology from Harvey to Claude Bernard By the 
late William A. Locy. Pp. xiv + 481. (New York: 
Henry Holt and Co., 1925.) 4 dollars. 

(1) \ S Prof. Holmes points out in the preface to his 
il volume, biology has during the last half- 
century exerted a profound influence upon human 
thought and human action, particularly through the 
theory of evolution and through modem views on the 
relation between heredity and environment. No one 
can lay claim to a liberal education unless he has made 
himself acquainted with at least the rudiments of the 
science. Prof, Holmes has made a bold and, on the 
whole, a successful attempt to cover the whole field of 
modem biology in such a way that his book can be 
read with interest and profit not only by the elementary 
student but also by the general reader. The treatment 
is competent, comprehensive and clear, and the book is 
eminently readable. With an eye presumably on 
recent developments in the United States, the author 
has devoted a good deal of space to the evidence for 
organic evolution. The problems of development and 
heredity are dealt with clearly and skilfully, and the 
practical bearing of our modern knowledge is brought 
out in a final chapter entitled, somewhat grimly, u The 
Eugenic Predicament.” Our only criticism of the book 
is that the illustrations are, on the whole, rather poor 
and imperfectly reproduced. 

(2) Dr. Keen’s little book is one of the most effective 
contributions we have seen to the Fundamentalist 
controversy, and it is not surprising that several 
editions of it have been called for during the last three 
yeats* Dr. Keen is a distinguished surgepn who has 
fleets in his own lifetime the rise of the Darwinian theory 
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and the final acceptance by men of science and by 
ail intelligent laymen of the doctrine of evolution. 
Throughout it all he has retained a firm belief in Chris¬ 
tianity, and he finds no difficulty in harmonising his 
religious beliefs with a full acceptance of the theory of 
descent. This gives special point to his judgment of 
the Fundamentalist outbreak. 

“ The recrudescence of the warfare over Evolution, 
which for many years had subsided and almost dis¬ 
appeared, except sporadically, is a strange and surely 
only a passing phenomenon. The illogical and futile 
attacks upon science by some of the miscalled Funda¬ 
mentalists, and an illogical and even absurd attempt to 
prove that the Bible contains and anticipated the dis¬ 
coveries of modem science, are doing immense harm to 
religion. There is serious danger, if present tendencies 
triumph, that intelligent people—those who eventually 
mold the thought of the world—will be alienated from 
the Church and finally driven from it ” (p. 18). 

There is also a danger, as events have shown, that 
the transference of political power to a half-educated 
democracy may tend to repress clear and honest think¬ 
ing. There is need, therefore, for the biologist to 
present the case for evolution in a simple and con¬ 
vincing way. 

This Dr. Keen succeeds in doing, in an original and 
effective manner. Believing that facts carry more 
weight with ordinary people than arguments, however 
logical and clearly presented, he has given in a series of 
short and incisive chapters a plain statement of specific 
facts, most of them drawn from his own personal" 
experience as a surgeon and anatomist, facts which, to 
his mind, “ absolutely demonstrate the solidarity of 
animal life, more especially in the case of the verte¬ 
brates, such as fish, birds, other mammals and man, the 
highest mammal.” He discusses, for example, the 
homologies of the vertebrate skeleton, the extra¬ 
ordinary similarity of the internal ear throughout the 
vertebrate series, the similar effects of the endocrine 
secretions, the analogies of development, and so on. 
The instances are not new, but they are vividly pre¬ 
sented and rammed home with the weight of personal 
experience and conviction. There are three excellent 
little plates. 

(3) In “ Plain Speaking " we have a collection of 
essays, of very diverse dates, from the pen of another 
veteran, the Rev. T. R. R. Stebbing. In one he dis¬ 
courses delightfully on the group he has made peculiarly 
his own, the Crustacea; others deal with teleology, 
thaumaturgy in the Bible, miracles, the origin of 
language, wolves and wild boars in France, A mixed 
bag, certainly, but particularly well written and read¬ 
able. 

;" ■ Of special interest in the present connexion are the 
I autobiographical details which are vouchsafed in 
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u An Address on receiving the Medal of the Linnean 
Society.” The author took holy orders in the year 1858 
and was plunged straightway into the violent contro¬ 
versies that attended the birth of Darwinism. Being 
young and enthusiastic and fond of a scrap, he joined in 
the fray. What followed is best given in his own words : 

"I approached the reading of Charles Darwin’s 
‘ Origin of Species 1 with an easy confidence that I 
should be able to smash up his heresy and others like it. 
Instead of which I became an ardent convert, and 
very soon went on to deliver lectures and preach 
sermons, harping continually on the new views. These 
expressions of opinion were, it appeared, very agreeable 
to those who agreed with them, but very annoying and 
distasteful to the others ” (p. 10). 

One or two papers of this kind written in the ’seventies 
are here reproduced. It required a good deal more 
courage then than now for a parson to come boldly out 
on the side of evolution. 

(4) Sir Oliver Lodge’s thesis is that “ there is no 
essential opposition between Creation and Evolution 
One is the method of the other.” His book is frankly 
popular, and makes little demand on the reader’s 
intelligence. Sir Oliver is, as one would expect, 
interesting and suggestive on cosmical evolution, but 
not quite so good on the evolution of living things, 
though his discussion of the essential characteristics 
of life (pp 118-119) is sound and penetrating. The 
spirit of Victorian optimism permeates the book. 

(5) Mr. Williams’ essay in search of truth deserves 
more serious consideration, lie also is concerned with 
the reconciliation of science and religion, and sets out 
to inquire how two cardinal beliefs of orthodox religion 
fare at the hands of science—the belief in human 
survival and the freedom of the will. Both are denied 
by the materialistic determinism which is orthodox in 
science Mr. Williams justly claims that the decision 
in these matters is too important to be accepted second¬ 
hand, and has set himself the task of examining the 
evidence for himself in order to come to a personal and 
considered judgment. The present volume gives us 
only the first fruits of his inquiry. He writes : 

11 Although the real issues outlined above must, no 
doubt, be fought out in the psychological arena, since 
the basic problems—those of individual immortality 
and responsibility—relate to spiritual and psychic 
rather than to physical processes, the preliminary 
battle-ground undoubtedly lies m the realm of biology, 
in the theories of heredity and organic evolution. Before 
it is possible to consider the infinitely complex problems 
of human and animal behaviour in their relation to 
immortality and spiritual reality, it is necessary to come 
to some conclusion upon the much more simple, though 
still intensely difficult, problems of physiological 
development ” (p 22). 

Accordingly, Mr. Williams states and discusses the 
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modem views on development, heredity and evolution, 
and builds up from them an ingenious and highly 
speculative theory, baaed on Brailsford Robertson's 
autocatalyst theory, J. T. Cunningham’s views on 
hormones and heredity, and the late William Bateson’s 
suggestion in 1914 that perhaps after all differentiation 
has come about by the progressive unpacking of an 
original complexity. Mr. Williams has read and 
mastered his literature in a very competent manner, 
and his theory will be of interest to those who think that 
a mechanistic explanation of heredity and evolution is 
still a possibility. 

It is not clear just how far Mr. Williams believes in 
his own theory, for he tells us at the end of his book 
that he has deliberately pushed some modem lines of 
thought far beyond the limits sanctioned by their 
authors, into the realms of pure speculation, in the 
effort to see how far physico-chemical explanations can 
possibly t arry us. He concludes by asserting that the 
most important factor in change is the behaviour of the 
animal itself, and that “ the true origin of physiological 
evolution appears to he within the complex factors 
which determine animal behaviour ” Having thus 
whetted our appetite, Mr. Williams refers us to a second 
volume, which we shall await with interest. 

(6) Dr, William Locy’s posthumous book takes us 
into the calmer realms of history, and shows us some¬ 
thing of the way in which biological discoveries have 
been made and new theories evolved. Special attention 
is given to the human note, portraits and biographical 
details tong supplied with a lavish hand. The illustra¬ 
tions throughout are interesting and well chosen, 
particularly those taken from the old Herbals and the 
works of the early anatomists and microscopists. Per¬ 
haps too much attention is paid to personalities and 
individual discoveries—one certainly gets no very clear 
view of the general growth of ideas. For this defect 
the author’s method of arrangement is partly respon¬ 
sible, for he is too much inclined to follow up the various 
lines of research singly and in isolation from progress in 
other directions—hence a certain disjointedness in the 
treatment. 

One might complain, too, that some periods are 
treated in far too great detail compared with others Of 
greater importance, that in particular too much space 
is given to the late Middle Ages, while the nineteenth 
century is treated rather cursorily. But it is true that 
the book does not profess to bring the story in any 
detail past about the middle of last century, and one 
can see that Locy was keenly interested in the early 
workers; his elaboration of detail about them has 
been a labour of love. There are other points which 
lend themselves to criticism, particularly his very low 
estimate of Aristotle’s theory of development as given 
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in the “ De generation© animalium/’ but these need 
not obscure the real merit and interest of the book. 
Although interest in the history of biological science has 
of late years greatly increased in Great Britain, thanks 
in large measure to Dr, Charles Singer, more attention 
still should be paid to it for its educative value. For 
this reason Dr. Locy’s book should find a place in every 
biological library. It is a pity he did not live to write 
the volume which he contemplated on the history of 
evolution-theory and genetics. E. S. R. 


Sexual Physiology. 

An Introduction to Sexual Physiology ; for Biological , 
Medical and Agricultural Students. By F. H. A. 
Marshall. Pp. xii+167 (London; Longmans, 
Green and Co., Ltd , 1925.) 7 s. 6 d, net 

T is a relatively simple matter to interpret a science 
in a popular way to an audience that is entirely 
ignorant of it: it is a far more difficult thing to simplify 
the complicated for those who, keenly interested, strain 
eagerly at the threshold of their professional careers, 
since if great care is necessary m the selection of one’s 
subject matter, still greater must be taken in the 
method of its presentation. Whatever else may be 
taught, it is imperative that the student of science 
shall, from his initiation, be made aware of what 
science is and of the discipline that must be self-im¬ 
posed by those who serve. We may he sure that not 
all those who insistently urged Dr Marshall to write 
this book, knowing how great was the need for it, 
recognised that they were setting him so difficult a 
task. He was to take his standard work on “The 
Physiology of Reproduction/’ refine it, and make it 
palatable to such as possess but a rudimentary know¬ 
ledge of biology, to students of agriculture, medicine, 
and of pure science. 

This small and remarkably inexpensive book that Dr. 
Marshall has written adequately presents that essential 
minimum of information relating to the subject of 
sexual physiology which ought to be possessed in 
common by every biologist, be he pure biologist, 
agriculturist, medical, or sociologist. In our opinion, 
the apprentice of pure biology cannot read the author’s 
larger work too early in his career and should not be 
encouraged to begin yvith the volume under review. 
Medical and agricultural students will be well advised 
to use this book as a supplement to the usual text-book 
of general physiology. Those who are, or who intend 
to be, active in the field of sociology should be com¬ 
pelled to read and digest it before being allowed to 
enunciate doctrines or remodel laws concerning the 
social aspects of human reproduction, The book will 
be hurgdy used. We therefore submit to the author 

’ NO. 2953, VOL. II7] 


certain criticisms in order that he may consider them 
against the time when the call will come for the 
second edition. 

Chapters i.-v., dealing briefly with the anatomy and 
physiology of the reproductive system, the sexual 
cycle, pregnancy, parturition, the puerperiuna, and 
lactation, adequately present the essentials of these 
subjects. Certain alterations can be suggested. In 
the illustration of the sperms of different species it is 
a mistake to show two figures from the frog and the 
boar, differing in size and form, unless some explana¬ 
tion of this difference is appended The alert student 
will imagine that sperm dimorphism, of which he will 
read later, is of the magnitude suggested by this illus¬ 
tration. Instead of stating that in the bee the female 
“ gives rise to two kinds of eggs, one kind developing 
without fertilisation and giving rise to drones or males 
while the eggs of the other kind, which are fertilised 
by stored-up sperm, develop into workers and queen, 
both of which are females/’ would it not be better to 
say that if an egg is fertilised it develops into a female, 
a queen or a worker; if it is not fertilised, it gives rise 
to a male, either sexually functional or else a drone ? 
The statement tliat “ in certain hermaphrodite species 
the two sorts of sex cells are produced simultaneously 
by the same individuals, but in these the spermatozoa 
and ova are found at different seasons, the individual 
animals sometimes functioning as males and sometimes 
as females/’ is an instance of simplification that ends in 
profound obscurity. Finally, we think that the author 
is mistaken in his occasional choice of the teleological 
form of presentation. Those of his fellow-teachers 
who rigorously avoid this all too simple method of 
teaching already find it sufficiently difficult to break 
the student of this habit of thought. 

Chapter vi., on internal secretion, is clear, simple, and 
necessarily dogmatic. The author is misled by his 
authorities when he states that following ovariotomy 
in the hen the erectile structures about the head remain 
unaffected. In point of fact, following ovariotomy, if 
the right gonad does not become active, the head 
furnishings undergo a very, marked diminution in 
size. 

In Chapter vii, on heredity and sex, the author enters 
the less familiar field of the genetical aspects of sexual 
physiology. In order to make the survey of the subject 
complete, this was necessary; but the result is dis¬ 
tinctly unfortunate, for this chapter is marked with 
inaccuracies and much of it is extremely obscure. 
The plea of simplification cannot excuse the repeated 
teaching that the gametes or the chromosomes carry 
the hereditary characters. The sex-chromosomes do 
*not differ from the autosomes in their behaviour. It 
is incorrect to state that “ the Y-chromosome may 
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seem to be wanting altogether so that it was thought 
formerly that the male had one fewer chromosome than 
the female.” It is an established fact that in many 
forms there is in one sex one unpaired sex-chromosome. 
The attempt to explain in simple terms and briefly 
Goldschmidt's Time Law of Intersexuahty is not suc¬ 
cessful 

Chapter viii., on fertility, will provoke the student to 
serious thought, being rich m philosophy and admir¬ 
ably wntten The only statement which we think is 
unnecessarily obscure is that “ in certain breeds of 
fowls Pearl has found further that one of the factors for 
increased egg produc tion is sex-linked, being present in 
the cock only and transmitted by him to the next 
generation of hens ” The chapter and the book ends 
with an apt quotation from Keynes’ article on “ Re¬ 
construction in Europe,” and the student reading this 
will not fail to realise how far he has travelled since 
first he opened this excellent work 

F. A 1 i Crew 


A Woman of Science. 

Hertha Ayrton , 1834-1923 a Memoir By Evelyn 
Sharp. Pp. xv+ 304 +5 plates, (London. Edward 
Arnold and Co., 1926.) 155 net 

N her memoir of Mrs Ayrton, Miss Evelyn Sharp 
has given an excellent account of the life and work 
of a remarkable woman, and has appropriately dedi¬ 
cated the book to Madame Curie as a co-worker in 
science and democracy for whom Mrs Ayrton had a 
high regard. 

The volume of some 300 pages is di\ ided into twenty 
chapters and has five illustrations It is well printed 
and, so far as the reviewer has been able to check, its 
contents are very accurate Only two slight errors 
have been noticed, namely, on pp. 140 and 303 where 
“ Morley ” appears instead of “ Mordey,” and on p. 229 
(3 lines from bottom) where the word “ After ” should 
read “ Before ” 

From the book it appears that m early childhood, 
Phoebe Sarah Marks (as she then was) showed marked 
intelligence and originality, and displayed unusual 
ability and resource. These facts were noticed by her 
well-to-do and talented relatives, the Hartogs, who, m 
consequence, gave her an education her parents were 
unable to afford. Miss Marks’ girlhood was never¬ 
theless a strenuous one, and when barely sixteen years 
of age she took a post as governess in a private family 
so that she might help to support her widowed mother 
and invalid sister. Through her relatives she was 
introduced to many persons of influence and repute, 
several of whom aided Miss Marks in her ambition to 
enter Girton College, which had then been recently 
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founded for the higher education of women* Although 
her examination records at Girton were not brilliant, 
her supporters never lost confidence in their prot£g6, 
and this confidence was amply justified by her sub¬ 
sequent achievements. 

Before proceeding to Girton, Miss Marks took great 
interest in physics and mechanics, and helped one of 
her boy pupils to make a model steam engine. Further 
evidence of the scientific bent of her mind was given by 
the invention of a “ sphygnometer,” whilst at Girton, 
and of a “ line divider ” shortly after she came down; 
the latter instrument was put on the market by Messrs. 
Stanley, of Great Turnstile, TIolhorn, and was described 
before the Physical Society of London. 

Short accounts of Miss Marks' first meeting with 
Prof. Ayrton m 1882 and of their marriage in 1885 are 
given in Chapters vn and ix , whilst Chapters x. and 
xi. describe Mrs. Ayrton’s classical researches on the 
electric arc, and her admission to the Institution of 
Electncal Engineers The origin and progress of Mrs. 
Ayrton’s painstaking work on sand ripples are then 
described in some detail, and in a manner creditable to 
both worker and biographer These researches led to 
the award of the Hughes Medal (for original discovery 
in physical science) by the Royal Society in 1906, thus 
giving further confirmation of her success in science, 
which had previously been acknowledged by her 
election as member of the Institution of Electncal 
Engineers 

A considerable portion of Miss Sharps book is 
deVoted to the part Mrs. Ayrton took in the Suffragist 
movement in Great Britain, in which both author and 
subject were keenly interested. Mrs. Ayrton's many 
activities in this campaign must have interfered seri¬ 
ously with her purely scientific work, but in spite of 
this, she managed to carry out several investigations. 
She extended her studies on sand ripples and associated 
phenomena, and developed a new type of carbon for 
producing steady arcs for cinemas and searchlights. 

The closing chapters of the book deal mainly with 
the “ Ayrton Anti-Gas Fan,” invented shortly after the 
first gas attack in the War. This invention was a 
development of Mrs. Ayrton’s sand ripple studies and 
of the vortices which accompany the production of 
ripples. Immense difficulties were experienced in 
getting the authorities to give the fan a fair trial; this 
was largely due, in the inventor’s opinion, to its extreme 
simplicity. Even when the fan was adopted, it was 
sent to the front in insufficient numbers and without 
proper instructions for its use. * 

In conclusion, one may say that this book is an 
admirable record of the life and work of a woman 
distinguished alike as scientist, suffragist, and humani¬ 
tarian. T. M, 
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The Yorkshire and Nottinghamshire 
Coalfield. 

Memoirs of the Geological Survey, England and Wales. 
The Concealed Coalfield of Yorkshire and Nottingham¬ 
shire. By G. V. Wilson. Second edition, Pp vi + 
283 + 5 plates. (London: H.M, Stationery Office; 
Southampton: Ordnance Survey Office, 1926,) 
8s. net. 

HE second edition of the memoir on the Concealed 
Coalfield of Yorkshire and Nottinghamshire has 
just been issued by the Geological Survey of Great 
Britain. The first edition by Dr Walcot Gibson was 
published so far back as 1913 ; at that date the develop¬ 
ment of this important coal area had only just commenced 
and our knowledge of it was relativ ely slight. Since that 
date numerous boreholes have been put down, a good 
many shafts sunk, and not a few important collieries 
have been developed and are now working and raising 
coal, and in consequence a vast number of data con¬ 
cerning the geology of this area has been accumulated. 
The present volume, more than double the sue of the 
first one, embodies the results of the knowledge thus 
acquired 

The memoir appears at a very fortunate moment 
when this coalfield is undergoing intensive development, 
and, as may be gathered from the recent report of the 
Coal Commission, it is to-day one of the few remunera¬ 
tive coal-producing districts in Great Britain and bears 
every indication that its future will prove to be of great 
national importance The present volume will be of 
the utmost use, and possibly no portion of the report 
will be more carefully studied than Chap, iv., which deals 
with the configuration, structure and limits of the coal 
basin. In this respect the eastern boundary of the 
basin is the one on which the greatest amount of dis¬ 
cussion centres, and it is a point which will seriously 
affect the working of the entire coalfield Thus the 
first report of the Royal Commission on Mining Sub¬ 
sidence, which dealt particularly with the area described 
in this memoir, which the Commission has spoken of as 
the Doncaster Area, points out that an effective scheme 
for dealing with the flooding due to colliery subsidence 
must be governed largely by the position of the eastern 
boundary of the coalfield, as to which geologists are still 
in doubt. The present report shows that this doubt 
still subsists. The first report issued in 1871 placed the 
boundary of the concealed coalfield 2 or 3 miles east 
of the Trent; the final report of the Royal Commission 
on Coal Supplies of 1905 adopts the view of Prof. P. F. 
Kendall, which places the boundary 20 to 30 miles 
east of the Trent. The present report shows that in all 
probability both views are right, and that in the 
neighbourhood of Newark the limit assigned in the 
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older report is probably correct, whilst to the east of 
Lincoln the “ line approximates more nearly to that 
suggested by Professor Kendall.” 

The volume before us contains a mass of information ; 
it discusses the various formations in detail, then pro¬ 
ceeds as stated to consider the configuration *of the 
coal basin, and finally contains a large number of 
valuable records of sections derived from shaft sinkings 
and borings. The appearance of this volume at the 
present moment will be exceedingly welcome to all 
interested in this important coalfield. 


Our Bookshelf. 

Ergebmsse der Biologie. Herausgegeben von K. v. 

Frisch, R Goldschmidt, W Ruhland, II. Winter- 

stem. Erstcr Band. Pp. viii + 670 (Berlin: Julius 

Springer, 1926 ) 36 gold marks. 

The vast and evei-increasing flood of indiscriminate 
publication—including observations of every degree 
of importance and trustworthiness—which at present 
constitutes a real menace to the ordered progress of 
biological science,brings in its train the need of organised 
publication of k potted extracts ’ of contemporary 
biological literature An admirable publication of this 
kind summarising modern advances in our knowledge 
of the functional as opposed to the anatomical side of 
zoological science was Wintcrstein’s great handbook 
of comparative physiology, which, commencing to 
appear some fifteen years ago, has recently reached 
completion The new “ Ergebmsse der Biologie ” 
may be regarded as a continuation of Winters tern’s 
handbook, to deal with contemporary literature in 
the subject as it appears The scope of the new 
periodical is, however, rather wider, as its purview will 
cover comparative physiology in the broadest sense, 
including such subjects as plant physiology, experi¬ 
mental embryology, animal psychology, and the study 
of heredity. 

That the work will be well done is guaranteed by 
the names of the distinguished quartet of editors. 
The opening volume deals with the comparative 
physiology of the skm of vertebrates (Biedermann), 
the ascent of sap in plants (Bachmann), the relations 
of the plant-cell to chemical salts (Kaho), ammonia, 
nitrate and nitrite as sources of nitrogen for the higher 
plants (Prianiscbnikow), the social psychology of birds 
(Katz), and the migration of birds (Wachs). The con¬ 
templation of these titles indicates how wide is the 
field over which the subject matter is distributed, but 
it also indicates clearly what will be the future of the 
periodical—not a systematic survey of all the literature 
appearing within its boundaries, but rather a senes of 
summaries of isolated and restricted portions of the 
subject by competent specialists Such a system, 
although lacking completeness, is probably on the 
whole of greater real use to students. Thus in the 
volume under review the first article is in effect an 
excellent and well-illustrated text-book of 342 pages 
upon its subject. 

’The new periodical will have to be added to the 
libraries of all university schools of biology. 
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Practical Coal Production . Preliminaries of Coal Min¬ 
ing : Prospecting , Explosives , Development , Drainage, 
Ventilation . Compiled by Frank H. Kneeland. Pp. 
vii + 419. (New York: McGraw-Hill Book Co., Inc,; 
London : McGraw-Hill Publishing Co., Ltd,, 1926.) 
15s. net. 

This little work contains a brief description of American 
coal-mining practice in certain branches of the industry. 
There are six chapters, the contents of which are: (1) 
Prospecting, (2) explosives and blasting, (3) develop¬ 
ment operations, drifting, tunnelling, shaft sinking, 
(4) planning, projection, development, (5) drainage, 
(6) ventilation and ventilation equipment. When it is 
seen that the whole work only comprises 413 pages, it 
will be obvious enough that no one of these subjects 
can have received anything like adequate treatment, 
and a perusal of the work leaves on one’s mind the 
impression that the information conveyed is of a 
decidedly ‘ scrappy * nature. To prevent miscon¬ 
ception, it may be pointed out that Chap iv , which is 
headed “ Planning, Projection, Development,” refers 
entirely to the lay-out of the surface and does not 
attempt to discuss the infinitely more important ques¬ 
tion of the lay-out of the underground workings 
The work deals entirely with American practice, and 
in that respect will afford little or no assistance to 
mining engineers in Great Britain For example, in 
dealing with shaft sinking, the author states that 
circular, elliptical and other forms of shafts are used, 
but he practically confines his attention to the rect¬ 
angular shaft; this is the only form that he considers 
when discussing the size of shafts, as indicated by the 
following statement * “ Main hoistmg shafts vary 

greatly in size, some being as small as 5 x 10 ft., whilst 
others are as large as 15x60 ft in the clear.” He 
makes no attempt at discussing the relative advantages 
or disadvantages of the two types of shaft, but, in con¬ 
formity with general American practice, takes the 
rectangular type more or less for granted. 

The book throughout contains many little hits of 
useful information, though occasionally we find a mass 
of detail which is scarcely necessary, as, for example, 
the elaborate instructions for priming and attaching 
the fuse to a blasting cartridge. Such information is 
quite unnecessary for the practical mining engineer, 
and is in any case out of place in a book, as it is always 
far better and more rapidly learnt by actual experience; 
it is, in fact, one of the weak points of the work that it 
appears in places to be addressed to the beginner at the 
very outset of his career, and in others to be written 
for the experienced mining engineer. 

Telephone Communication Systems. By Prof, Royce 
Gerald Kloeffler. (Engineering Science Senes.) Pp. 
vii+ 284 (New York: The Macmillan Co., 1925.) 
17 s. net. 

The author gives a brief account of the whole field of 
telephony, laying stress on the latest developments of 
the art. In the United States there are more than 
15 millions of telephones in use and thousands of miles 
are bridged between many pairs of them. Sound waves 
would take four hours to travel through the air from 
New York to San Francisco. With the help of elec¬ 
tricity, however, they go over the transcontinental line 
in about the fiftieth of a second By General Squier’s 
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method the same wire can also, theoretically at least, 
carry twenty-four simultaneous telephone messages, 
although in practice arrangements are seldom made to 
carry more then five distinct messages simultaneously. 
The development of the thermionic valve repeater has 
placed long-distance telephony on a sound engineering 
basis. The invention of electric filters which only 
allow waves of definite frequencies to pass through them 
led to multiplex telephony. 

Heaviside’s and Pupin’s loaded cables are still used 
for submarine work and in long-distance land lines. In 
the latter case, however, valve repeaters are now largely 
used. It is pointed out that appreciable reflection 
losses occur when two lines having different electric 
constants are joined together. These losses are quite 
distinct from attenuation losses. We are glad to see 
that a sharp distinction is made between electrostatic 
and electromagnetic interference. The former is 
particularly troublesome on telephone circuits. When 
there are high-tension circuits in the neighbourhood, 
the electrostatic induction sometimes makes the 
potential difference between the telephone wire and the 
earth so great that there is a risk of a serious shock. 
In the concluding chapter the elementary principles of 
radio telephony are clearly explained. The book can 
be recommended to electrical engineering students who 
desire to get a general insight into the theory and 
practice of telephony. 

Elementary Electrical Engineering . a Lecture and 
Laboratory Course intended for Students preparing for 
the First National Certificate Examination in Electrical 
Engineering. By Prof. O. R Randall. (Technical 
School Series.) Pp. vi+233. (London: Sir Isaac 
Pitman and Sons, Ltd., 1926.) 5$. net. 

The combination of lecture work with laboratory ex¬ 
periments given in this book is good, but we are doubtful 
as to the educational value of some of the mathematical 
demonstrations given. For example, after saying that 
the average and effective values of the ordinate of a 
sine wave are 2/7r and ify/i times its maximum value 
respectively, it is stated that these relations may easily 
be demonstrated by drawing the curves and finding 
their mean heights. The industrious student, there¬ 
fore, is expected to draw the sine curve, and the curve 
the ordinates of which are the squares of the sine, and 
get their mean heights. He doubtless knows that the 
results will come out within one or two per cent, of the 
numerical values of the mathematical expressions given 
above, but he will probably prefer to take the easier 
course of accepting the author’s word that they are 
correct. We are told that if the three vectors repre¬ 
senting the currents in a three-phase system are add€d 
together they form a closed triangle and their resultant 
is therefore zero. We think that this is looking at the 
matter the wrong way round. Since the algebraical 
sum of the three currents is by KirqhhofFs law always 
zero, their resultant, that is, the effective value of their 
sum, must of necessity be zero, and therefore the three 
vectors form a triangle. This is true whatever the 
shape of the current waves may be. We fully recognise 
that the mathematical knowledge of many of the 
candidates preparing for the national certificate is 
limited, but we think that some of the proofs given are 
too sketchy. 
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Handbuch der btologiscken Arbeitsmethoden . Heraus- 

gegeben von Prof. Dr. Emil Abderhalden. Lieferung 
182. Abt, 9: Methoden zur Erforschung der 
Leistungen des tierischen Organismus , Teil i, 2 Halfte, 
Heft 1. Spcziclle Methoden: Tterhaltung und 
Tierziichtung. ZUchtung von wirbellosen Tieren. Pp. 
214. (Berlin und Wien : Urban und Schwarzen- 
berg, 1925.) 9'6 o gold marks. 

The present instalment of the encyclopaedic work 
edited by Prof. Abderhalden is concerned with the 
keeping and reanng of animals for scientific observa¬ 
tions. Dr. Kammcrer discusses the subject in so far 
as Reptilia and Amphibia are concerned, and his 
experimental researches are familiar to all zoologists. 
This article is followed by one by Dr. Heitkertinger on 
the general apparatus and technique used in rearing 
insects. There are also separate articles by different 
specialists dealing with particular methods applicable 
to the Apterygota, the “ Amphibiotica,” Orthoptera, 
Corrodentia and Rhynchota. These different sections 
are something more than guides to the technique 
concerned, since the life-histories and behaviour of 
representatives of the various orders are discussed in 
detail, with numerous bibliographic references. The 
most extensive contribution is that by Dr. F. Zacher 
on the Orthoptera : this might almost be regarded as 
a complete synopsis of the biology and economy of that 
group. The remainder of the Insecta is to be dealt 
with in future issues A D. I. 

Cellulose Ester Varnishes . By F. Sproxton. (Oil and 
Colour Chemistry Monographs.) Pp. 178. (Lon¬ 
don : Ernest Benn, Ltd,, 1925.) 155. net. 

This volume of the series of oil and colour chemistry 
monographs is an excellent statement of the properties 
of the cellulose esters used for varnishes and of the 
finished products prepared therefrom. Particular 
attention has been given to those physical properties, 
viscosity, solubility, swelling, dispersion, and so on, 
which are important for the practical utilisation of 
cellulose esters in varnish making. In fact, pp. 58-92 
constitute one of the best and most readable accounts 
of physical behaviour of cellulose esters available in so 
short a space. The nature and properties of the 
solvents of cellulose esters and the reasons for using 
them are adequately dealt with. Chapters dealing with 
the manufacture, application, and examination of cellu¬ 
lose ester varnishes furnish all the information which 
can reasonably be expected in a volume of this char¬ 
acter. The subject matter is presented clearly through¬ 
out, and the work may be recommended to all those 
who desire an accurate statement of the present position 
of a growing branch of industry. 

The Btrds of the Riviera: being an Account of the 
Avifauna qf the Cote i 9 Azur from the Ester el Mountains 
to the Italian Frontier , By Collingwood Ingram. 
Pp. xv +155 + 6 plates. (London : II F. and G. 
Witherby, 1926.) 12$, 6 d. net. 

Collingwoop Ingram has produced a book on the 
bitds of the Riviera which will be useful to ornitho¬ 
logist^ among the many English-speaking visitors 
to that region. The scope of the work excludes the 
portion of the littoral, but, on the other hand, it 
HrSwies the whole of the French department of Alpes 
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Mari times, a fact which brings many strictly alpine 
species within its purview. The arrangement is 
systematic, and the text is not burdened by descrip¬ 
tions of those species which will be familiar to British 
readers at home and are dealt with in the ordinary 
text-books upon British birds. In addition to English 
and scientific names, the French and Nifois equivalents 
are conveniently given. The illustrations include 
numerous sketches by the author and a number of plates 
by well-known artists. 

I 1 lor a of the Presidency of Madras By J. S. Gamble. 
(Published under the Authority of the Secretary of 
State for India in Council.) Part 7 : Nydaginacece 
to Ruphorbtacece. Pp. 1161-1346. (London: Adlard 
and Son and West Newman, Ltd., 1925.) 105. net. 

A melancholy interest is attached to this review, 
since the author of the work under notice died while 
it was still in the press, though he was able to correct 
all but the last few sheets of the proofs. It is greatly 
to be regretted that Mr. Gamble did not live to com¬ 
plete the flora, for he had an unrivalled knowledge of 
the region and its flora 

Part 7 now issued begins the Monochlamydeae, 
and comprises the families according to the Genera 
Plan tarn m sequence from Nyctaginacese to Euphor- 
biaceae with some minor deviations, e g the Hernandise 
are separated from the Lauracese forming the family 
Hemandiaceae to include Gyrocarpus Four new 
genera, twenty-five new species (mostly first described 
m the Kew Bulletin ), and eleven new combinations are 
included C. E. C. F. 

Die gasanalytische Metkodtk des dynamischen Stojf- 
ivechsels Von Dr. Wilhelm Klein und Maria 
Steuber Pp. 99. (Leipzig : Georg Thieme, 1925.) 
5*40 gold marks 

The authors bring together certain well-known methods 
of determining metabolism by means of the respiratory 
exchange. The most space is devoted to a description 
of the Zwetz-Geppert method, which has not been used 
in England or America for a good many years. With 
the exception of the student apparatus of Benedict, 
which does not give the respiratory quotient, and an 
inadequate account of Krogh’s latest apparatus, no 
description of any of the numerous variants of portable 
metabolism apparatus is given. The book contains 
nothing useful which is not already available in con¬ 
venient form to English and German readers The 
few references to the literature are given with little care. 

E. K. R. 

Qualitative Inorganic Analysis . By Dr. D. R Snell- 
grove and Dr. J. L. White. Pp. xi + 281. (London : 
Methuen and Co., Ltd., 1926.) 7^. 6d. 

The explanations and practical hints given in this 
book are more detailed than is usual and will be found 
of value. The standard is that required in B.Sc. 
honours examinations. The authors appear to dislike 
tabular presentation in group separations, but there 
can be little doubt that this form is more convenient 
in laboratory work and in recording.the results obtained 
dn practical examinations. The book is printed on 
thick paper and does not remain open easily, both 
disadvantages in laboratory use. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ] 

Dutch Pendulum Observations in the Atlantic and 
the Pacific. 

I am able to give the following particulars of the 
proposed pendulum observations in the Atlantic and 
the Pacific In compliance with the request of the 
Geodetic Committee, the Minister of Marine has 
resolved that H M. Submarine K XI 11 , appointed 
for service in the Dutch East Indies, will make the 
voyage to Java via the Panama Canal, m order to 
enable I)r Vemng Meinesz to make pendulum obser¬ 
vations in the Atlantic and the Pacific The main 
object of this voyage being scientific, the route has 
been fixed in accordance with the wishes of Dr, Vemng 
Meinesz 

On May 26 the submarine will start from Holder , 
it will be at Fayal (Azores) J uly 4 -6, and at Las Palmas 
(Canaries) June 12-16 From there it proceeds to 
the Porto Rico deep, crossing for the second time the 
middle Atlantic ridge, and thence by the Mona Passage 
to Cura9ao, Avhere it remains from July 5 until 17. 
It will be at Colon, July 20-22, and*at Panama, 
July 22-26. In the Pacific it will at first sail west¬ 
ward to reach the deep sea, and then return to the 
coast; on August 6-12 it will be in Mazatlan and wdl 
reach San Francisco, August 20. It starts from there 
for the crossing of the Pacific on September 2 ; it will 
be at Honolulu on September 14-27, at Guam on 
Octoloer 16-28, and at Yap on October 30-November 2. 
Before reaching Guam it passes the Nero deep 
(5268 fathoms) From Yap it sails to Manila by the 
Straits of Surigao, crossing the Manila deep, where the 
greatest known sea depth (5350 fathoms) has been 
sounded It remains at Manila from November 11 
until November 17 and sails then for Ambon, where it 
stays from November 24 until November 2g Via the 
Banda deep it reaches Buna (Sumbawa), where it 
remains from December 5 until December 8, and will 
arrive at Surabaya on December 10 after a voyage of 
195 days, 109 of which are sailing days. The whole 
length of the track is nearly 20,000 miles. 

In the light of the experience which Dr. Vemng 
Meinesz has .gained of the new pendulum apparatus 
on his voyage to Port Said (Nature, April 10, p. 531), 
some improvements have been made in the workshop 
of the Meteorological Institute of de Blit The sus¬ 
pension apparatus with one axis, to be placed parallel 
to the keel of the ship, has been replaced by a support 
vuth double gimbals in order to avoid the sliding of the 
pendulums caused by the pitching of the vessel. 
Probably by this means it will be possible to make 
observations at a lesser depth below the surface of the 
sea, and perhaps in favourable circumstances at the 
surface itself. This modification necessitated the con¬ 
nexion of the recording apparatus with the support, 
the former is now placed with the slit m a horizontal 
position above the former For the guidance of the 
rays of light a system of pnsms has been added. 

The accuracy of the observed time signals during 
this voyage will be increased by the loan from the 
U S Coast and Geodetic Survey, with the consent of 
the Secretary of Commerce of the United States, of a 
wireless recording set. Special thanks are due to the 
Director, Mr. E. lister Jones ; the Assistant Director, 
Mr. R, L, Fans, and the Chief, Division of Geodesy, 
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Dr. W. Bowie, for their valuable co-operation in this 
matter. 

The time signals to be used will be first those of 
Bordeaux, then those of Annapolis, and afterwards 
those of Balboa The co-operation of the U. 5 . Naval 
Observatory at Washington has been obtained for the 
control of these signals During the voyage m the 
Pacific rhythmic time signals will be given by the 

C owerful radio station of Malabar (Java), controlled 
y the Observatory at Lernbang. This will control 
also the time signals of Manila, winch may be used in 
the western part of the Pacific 
At the request of Commander J. H. L. Luymes, 
Hydrographer of the Dutch Marine and member of 
the Geodetic Committee, the Hydrographer of the 
U S Navy sent a set of charts of the Pacific where the 
most recently obtained sea depths are noted For the 
determination of the sea depth during the voyage the 
submarine will be provided with a sonic depth-finder 
of the type of the British Admiralty, constructed by 
Messrs Hughes and Sons of London, with regard to 
which the Hydrographer of the British Navy, Captain 
Douglas, has rendered much valued assistance. With 
regard to deep soundings, the voyage of the submarine 
may also give valuable contributions 

I will not digress into a discussion of the advantages 
that may be derived for science from the observations, 
of Dr Vemng Meinesz I will but mention that as 
the track runs for a great part of the length not far 
from and nearly parallel to the equator, the question 
whether this is elliptic or not will probably be solved. 
The observations m general, and especially those near 
the coasts, as well as those near the edges of and above 
the great deeps, will be of much interest for the study 
of isostasy and other geophysical problems concerning 
the constitution of the earth's crust. 

I may perhaps be allowed to express the hope that 
the example given by the Dutch Navy in the investi¬ 
gation of purely scientific questions will soon be 
followed by other nations. J J. A. Muller. 

Zeist, May 1. 


Optical Rotatory Dispersion. 

Since the publication of Prof T. M. Lowry’s 
article in Nature of February 20, 1926, p 271—an 
article which, I observed, drew a gentle remonstrance 
from Prof. Armstrong in the issue of April 17—I have 
felt that some rejoinder was desirable, but was held 
back by the fact that adequately to criticise Prof. 
Lowry's views would require considerably more space 
than the article itself, since almost every statement 
made, far from possessing the definiteness which 
Prof. Lowry attributes to it, is highly controversial, 
and it usually requires less space to make an assertion 
than convincingly to refute it But perhaps I may 
be allowed to point out that so far back as 1916 
(J C.S., 109, 1211-1216, 1222-1224) I offered a 

reasoned criticism of most of the views which Prof. 
Lowry has so industriously advocated in the last few 
years, and that hitherto Prof. Lowry has not 
attempted any reply to these criticisms. Incidentally 
it may be suggested that Prof. Lowry does his thews 
some disservice by a policy of aloofness from valid 
criticism directed against it. It may, of course, be 
that the criticisms axe unanswerable, in which case 
Prof. Lowry's views require modification. 

In addition to the criticisms already made, I would 
add here one or two more. In the first place, Prof. 
Lowry’s views depend entirely qpon some observa¬ 
tions of Biot, made many years ago, according to which 
he found that the rotation dispersion of a mixed 
solution of oil of terebenthene and oil of lemon was 
identical with the sum of the dispersions of the same 
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substances separately ( Compt . rend., 1836, 2, 543 ; 
see also Ann. Chttn. Phys 1852 [111], 36, 430), 
Now the accuracy with which Biot could carry out his 
observations was very much less than that possible at 
the present time, which may perhaps be illustrated 
by the fact that whereas Biot thought that quartz 
conformed to his simplest law of rotation dispersion, 
Prof. Lowry himself has shown that a Drude expression 
of no less than three terms is necessary to represent 
its behaviour. Further, it has not been shown with 
modem accuracy, either that the rotation dispersions 
of terebenthene and oil of lemon conform to Prof. 
Lowry's definition of simple dispersion, or that when 
mixed together they conform accurately to his 
definition of anomalous dispersion. Practically all 
modem work has demonstrated very clearly the fact, 
of which Biot was aware, that only in exceedingly 
few cases, if indeed in any, can one obtain, by mixing 
together two optically active liquids, purely additive 
results It is doubtful, therefore, whether it is even 
worth while to repeat Biot's experiment, 

Again, Prof Lowry seems to be unduly partial to¬ 
wards the evidence which he adduces m favour of Ins 
views. Thus, for example, he says . " Tschugaeff has 
shown that anomalous rotatory dispersion can be 
produced by superposing the opposite partial rotations 
of two radicals m the same molecule, as in /-menthyl 
tf-camphorsulphonate " This statement is utterly 
misleading Tschugaeff found the dispersion of l- 
menthyl o-camphorsulphonate to be anomalous, and 
he suggested that this might be due to the superposition 
of two opposite partial rotations, but he certainly did 
not show that this is actually the case. It suits 
Prof Lowry's view, however, to regard Tschugaeff's 
assumption as equivalent to a demonstration, but he 
makes no reference to the fact that m /-menthyl 
d-camphorsulphonate there are not two asymmetric 
centres in the molecule, but actually fiVe—and even 
six if X^of. Lowry's idea of the asymmetry of the 
carbonyl group be adopted—so that the rotation 
dispersion of menthyl camphorsulphonate should be 
a very complex affair if superposition of asymmetric 
centres in the molecule plays a part in it. 

It would easily be possible to extend these remarks. 

T. S. Patterson. 

Organic Chemistry Department, 

University of Glasgow, 

Apnl 26. 


I find it difficult to discover what reply Prof. 
Patterson expects to his courteous letter of April 26 
From the two experiments which he cites I gather 
that he wishes to call in question the general pro¬ 
position that anomalous rotatory dispersion m trans¬ 
parent media ts due to the superposition of two normal 
rotations 1 of Opposite sign. He has, however, 
described these two experiments in such a way that 
it is difficult to believe that either Biot's or Tschugaeff'9 
paper was before him when he wrote his letter In 
particular, Biot's synthesis of art anomalous rotatory 
dispersion, by superposing two normal dispersions of 
opposite sign ( C,R ., 1836, a, 540), does not depend, as 
he suggests, on the existence of an additive law of 
optical rotatory power in mixed liquids, since in the 
first instance the liquids were not mixed but were 
contained in two separate tubes, the superposition of 
rotations being purely optical, A precisely similar 
result Was obtained when the two liquids were mixed, 
birt there are no numerical data in the paper which 

9 one In which *, daJdA, 
lie region of transparency, 
may occur In all these 
of sign, a maximum and 
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* A ’.normal ’ rotatory dispersion is defined a 
tod tfVdA* remain constant in sign throughout tl 
lit an 4 anomalous * dispersion, changes of sign 
q w t ttioe, riving rim reepectively to a reversal 
to iwioaui dm dispeawn ourve. 


would justify the assertion that Biot " found that the 
rotation dispersion of a mixed solution . . . was 
identical with the sum of the dispersions of the same 
substances separately " , nor does my acceptance of 
the general proposition set out above depend on any 
such assumption. 

In the same way, Tschugaeff’s experiment (Ber , 
1911, 44, 2023) was not a mere numerical exercise in 
the summation of optical rotations, but a definite 
test to find out whether anomalous rotatory dispersion 
could be produced by "intramolecularsuperposition" 
as well as by Biot's process of " extramolecular" super¬ 
position His experiment showed that an alcohol and 
acid, the opposite rotations of which would have given 
nse to anomalous dispersion if superposed by Sther 
of Biot's methods, also gave nse to anomalous 
rotatory dispersion when united into a single molecule 
by the elimination of a molecule of water. This 
successful synthesis has been generally accepted as 
evidence of the continued existence of the opposite 
partial rotations of the two radicals after estenfica- 
tion , a and its success does not depend, as Prof. 
Patterson appears to think, on the accuracy of the 
law of optical superposition, winch Tschugaeff himself 
regarded as only a first approximation " Nor is it 
necessary that the component " normal " rotations in 
any of these syntheses should conform to the law of 
" simple rotatory dispersion " 

Since, as I have shown ( J.C.S. , 1925, 127, 606), there 
are at least six different ways (mathematical, physical 
or chemical) in which normal rotatory dispersions may 
be superposed to produce anomalous rotatory dis¬ 
persion, there is plenty of room for diverse opinions 
as to the particular form of superposition which gives 
nse to this effect in any given case , but I do not think 
that any useful purpose would be served bv a discus¬ 
sion 111 the columns of Nature of these applications of 
a general prmciple which was established once for all 
by Biot in 1836 T. M Lowry. 

University Chemical Laboratory, 

Cambridge, May 1. 


Hardness of Copper-Tin Alloys. 

In Nature of January 23 I described some experi¬ 
ments on the hardness of vanous materials, the hard¬ 
ness being measured by the pressure which the 
material can withstand. 

Since that time the same test has been applied to 
many of the metallic elements, and it is intended to 
form as complete a table as possible of the hardness of 
those to which this method is applicable 

Some experiments have also been made on the 
hardness of alloys, and its vanation with the relative 
proportions of the constituent metals. 

An example for copper-tin alloys is given in the 
accompanying diagram (Fig. 1) These alloys exhibit 
an extraordinary range of hardness passing from 48 
tons/inch a (pure copper) to about 6 tons/inch* (pure 
tin), but rising to 220 tons/inch* when one-third of the 
volume is tin (speculum metal) The hardness of the 
latter is about that of rather a low temper spring steel, 
though the other physical properties of the two are very 
different, 

I found that small quantities (a gram or less) of the 
required alloys could be conveniently made by melt¬ 
ing the proper proportions of the constituents under 
borax m the closed end of a hard glass tube, using a 

1 The statement which Patterson describes to “utterly misleading” is 
a ckwe paraphrase of the words used by Tschugaeff himself lirdescribing his 
experiments in the Faraday Society’s general discussion on “ Optical Rotatory 
Tower,” when he claimed that he had shown 14 that anomalous dispersion 
may be produced by the superposition of the partial rotations produced by 
two asymmetric complexes wUhm the molecule of an utwe My ” (Trans. 
Faraday Sac , 1914, tO, p. 73)* 
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gas blowpipe with a little oxygen added. If the 
process is properly carried out, the fused metal becomes 
embedded in a solid glass globe hanging by a narrow 
neck to the end of the glass tube On breaking the 

Tons per square inch. 
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Fig i —Diagram showing the hardness of copper-tm alloy in terras of the 
volume percentage of tin The ordinates give the hardness of the alloy 
in tons per square inch ; the absciss® ore the percentages of tin by 
volume 

globe when cold, the alloy is found as a bnght and 
nearly spherical bead 

The glass remains clear and uncoloured, and it may 
be assumed, therefore, that there has been no loss by 
oxidisation. A. Mallock 

9 Banng Crescent, 

Exeter. 


Egyptology in Victorian Dress. 

As the reviewer of " Descriptive Sociology" 
(Nature, April 24, p. 578) accuses me of misrepre¬ 
senting the divergent views of chronology, while making 
an ex parte statement himself of the ' demolition * of 
a view which he dislikes, I tnist I may be permitted to 
outline the facts. 

All scholars agreed in accepting what the Egyptians 
recorded as to the beginning of the history by the 
first dynasty about 5500 B.c., until Bunsen in 1845 
started a truncation of this to 3600 b.c., rejecting the 
records because of our ignorance of the monuments. 
Yet the Egyptian view was maintained in Germany 
until 1884 or later. Since then, most important 
discoveries of monumental material have led Berlin 
scholars to go back to 4186 b c., which i9 still the date 
accepted by officials of the Berlin Museum Further, 
museum authorities in England, France and Belgium 
consider that some centuries earlier is a more likely 
date, but I did not quote them, as they vary. Behind 
all this shortening there is still the Egyptian state¬ 
ment of 5500 b c There is no general acceptance of 
any one view, much to the confounding of European 
pre-history which hangs on the debate. To attempt 
to give here the reasons for any of these views would be 
far too extensive a matter ■ but impartiality requires 
that all of them should be stated, as I have done with¬ 
out expressing a preference. 
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However repugnant the compulsory livery of 
Herbert Spencer may be, to myself or others, I hope 
readers of Nature will find m the " Descriptive 
Sociology " a fuller statement of Egyptian science 
than has yet been issued, beside the Unking of the 
prehistoric ages with the later conditions which has 
not been written before. Flinders Petrie. 


By *' the Egyptian statement of 5500 b c." Sir 
Flinders Petrie means the modern calculations based 
on the fragments preserved by ecclesiastical copyists 
of the Egyptian priest Manetho's " History of Egypt 
written under one of the Ptolemies. His book con¬ 
tained a general review of the Pharaohs “ with the 
lengths of their reigns, and the total duration of each 
dynasty " (H. Brugsch, " A History of Egypt under 
the Pharaohs " (trans ), London, 1879 ,1 13). In the 
first place, a chronological series of such a purely 
relative nature obviously cannot contain an objective 
date such as 5500 B.c for the first dynasty ; nor, on 
the other hand, can a modem calculation—even if it 
only amounts to the sum of the lengths of the dynasties 
ad (fed to a given date b.c —be legitimately considered 
an “ Egyptian statement." In the second place, the 
evidence from the monuments has shown the " abso¬ 
lute necessity of supposing in the list of Manetho 
contemporary and collateral dynasties, and thus of 
diminishing considerably the total duration of the 
thirty dynasties " (op at. 32) Precisely the same 
thing happened in Babylonia, where the scribes made 
lists of the lengths of the dynasties and of their sums, 
and even of the sums of the total lengths of contem¬ 
porary dynasties in different cities. Moreover, the 
necessity of making allowance on this account in 
dealing with Manetho’s records was already appreci¬ 
ated by Brugsch in 1877, as is shown by the quotation 
above from the English translation of his " Geachichte 
A gyp tens unter den Pharaonen." 

In 1917, Dr. Ludwig Borchardt published a recon¬ 
struction of the Palermo Stone and its then newly 
discovered fragment in the Cairo Museum (which be 
—unlike Gauthier, Gardiner and Petne himself— 
considers to be part of a separate, though similar 
tablet), and by calculations based on this reconstruc¬ 
tion convinced himself that the first dynasty must 
have begun at about 4186 b.c. This was accepted 
by certain German scholars at the time, e.g. Schaefer, 
the Director of the Berlin Museum : but not by 
Eduard Meyer, who was not impressed, and main¬ 
tained his own chronology, published some years 
earlier, and from that time until this generally adopted 
(with slight differences) in Great Britain, in America, 
and on the Continent. One of the most important of 
these " slight differences " is Hairs addition of 200 
years to the Second Intermediate Period, which brings 
the date for Menea back to 3500 b.c., instead of 3300 
b.c. It is to this modification, proposed not only by a 
museum curator but an historian as well, that Sir 
Flinders refers when he says, " museum authorities in 
England, France and Belgium [not historians] consider 
that some centuries earlier is a more likely date/' As 
the last date mentioned by him has been " 4186 
the reader naturally assumes that he means " some 
centuries earlier " than that, instead of Meyer's 3300 
which he really has in mind. 

Borchardt’s 4x86 b.c. was '* demolished " by Beet 
m the Journal of Egyptian Archeology for 1920, pp. 
149 ff. Recently the process has been repeated by 
Eduard Meyer m his " Die Altere Chronologie des 
Agyptens und Babylonians." The reader has only to 
pick up half-a-doeea books written in the last three 
years in Germany to see how tmanhnouriy the 
shorter ' dating has been accepted, , a 

* The Reviewed 


JtJNB 5, 1926] 


NA TURE 


789 


Relative Intensities of Band Lines in the Infra-red 

Spectrum of a Diatomic Gas. 

In a previous theoretical discussion of the relative 
intensities of band lines in the infra-red vibration - 
rotation spectrum of a diatotnic gas by one of us 
(E. C. Kemble, Proc . Nat Acad. Set., 10, 274, 1924, 
and Phys Rev , 25, 1, 1925) the formula 

a = Const, ~ E “t hT . . . . (1) 

was derived. Here a denotes the area under the 
absorption coefficient curve for the line in question 
when plotted on a frequency scale, and p is the mean 
statistical weight of the two states involved in the 
transition ; E* is the energy of the lower energy level 
or initial state for absorption , v denotes the fre¬ 
quency of the line. Comparison of this formula with 
the experimental absorption curves then available 
for the HC 1 band at 3 5^ indicated fair agreement 
between theory and observation, provided that p was 
calculated from the statistical weight formula 

P “ 2W + I . (2) 

in which w denotes the nuclear rotational quantum 
number 

Fowler (R H Fbwler, Phil Mag 49, 1272, 1925) 
and Dieke (G, H. Dieke, Zext f Phys 33, 161, 1925 , 
cf also E. C Kemble, Zett.f. Phys , 35, 286, 1925) have 
shown that the summation rule leads to the above 
formula, but with the restriction that the statistical 
weight formula must be 

p~2tn i, &, ... (3) 

thus giving p the series of values 2, 3, 6, 8, .. . 

In order to obtain a decisive test of the statistical 
weight formula, and also to verify the asymmetry of 
intensity of the two branches implied m formula (1) 
(the R branch should be more intense than the P 
branch in absorption), the writers have just completed 
a senes of observations on the HC 1 band mentioned 
above, using very short absorption tubes The data 
permit the determination of the integral absorption 
coefficients a for the lines observed, and the values 
thus obtained are in complete harmony with the 
summation rule. 

Using a quartz prism spectrometer we have measured 
the absorption curves for six absorption paths ranging 
in length from o 1 cm. to 3 cm Curves were drawn 
of the areas of individual absorption lines plotted 
against tube length. The initial slopes of these curves 
give the desired values of a. Tne accompanjnng 
table shows the relative values of a deduced from the 
experiment, taking the value for tlie third line of the 
positive branch arbitrarily as unity. The absolute 
value of a for this line is 49 x io 1 * sec - l With the 
exception of the line - 6, which is doubtful on account 
of the strong absorption in the quartz prism, the agree¬ 
ment between the experimental values of a and those 
computed from the theoretical formulae (1) and (3) is 
within 4 per cent, of the absorption of the lme + 3. 
For all but two of the lines it is witliin 3 per cent The 
maximum error becomes 10 per cent, if we use formulae 
(l) and (2), and we are convinced that (2) is incorrect. 


Ub« 

- +t 

Tabli. 

+0 +3 +4 

+3 

+6 +7 


O-JOO 

0*853 1000 0-939 

0-774 

0-342 0-333 

List 

+8 

+ 9 + 10 -I -*2 

-3 

-4-3-6 


0-185 

0-094 0-048 0-483 0-765 

0*844 

0-768 0 603 0 460 


One surprising result of the investigation was the 
magnitude of the absorption with very short tube- 
lengths. The maximum observed absorption with a 
1 mm* absorption path and a relatively broad slit was 
16 par cent. From the shape of the area—-tube length 
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curves we can obtain at least a rough idea of the 
shapes of the Imes, which are clearly very much 
narrower and deeper than previously supposed. 
Calculation indicates that radiation of wave-length 
corresponding to the centre of the strongest line is 
almost completely wiped out by the absorption m the 
first few millimetres of gas The variation in shape 
of the area—tube length curves from line to line gives 
clear evidence of isotopic doubling and of the change 
in the doublet spacing due to the rotational isotope 
effect E C. Kemble 

D G Bourgin. 

Jefferson Physical Laboratory, 

Harvard University, 

Cambridge, Mass. 


Examination of Dead Sea Water for Eka-Ceesium 
and Eka-Iodine. 

Several years ago it occurred to me that if eka- 
caesium (element 87) is capable of permanent exist¬ 
ence, it ought to be found m the Dead Sea. For ages 
rivers, streams, and fain, all charged with various 
salts, have poured into that sea, with practically no 
outlet save evaporation, so that an exceptionally high 
concentration of salts has resulted. It was not until 
July 1925 that I was able to visit Palestine and the 
Dead Sea Summer is a particularly suitable time to 
obtain the water, as the enormous evaporation of 
surface water under the blazing sun causes a marked 
depression in the level of the Dead Sea, the water 
evaporating more rapidly than it is replenished by 
the Jordan, the rate of evaporation being thus esti¬ 
mated as exceeding six million tons of water per diem. 
Hence the accessible surface waters are more highly 
charged with dissolved salts than at other periods 
This is reflected in their density, for which published 
data give values round about 1 1546 during the cooler 
months (Stutzer and Reich, March 1907) My sample 
was collected at the northern end of the Sea, at a 
depth of 2 feel, about 50 yards from the shore, and 
several miles west of the mouth of the Jordan. Its 
density at 18 0 C was 1 2089, and thus more nearly 
approached the value given by Bern ays for a depth 
of 300 metres, namely, 1*253 

Numerous analyses of Dead Sea water have been 
published from time to time and the presence recorded 
of the following 10ns * Na, K, Mg, Ca, Fe, Al, Cl, Br, 
I, S 0 4 , CO ? and NQ 3 . My sample contained small 
but appreciable quantities of strontium, which does 
not appear to have been observed before. The 
amount of iron in the waters near the northern shore 
may now be expected to increase, m view of the 
erection of a number of crude dwellings on the beach, 
constructed of wood and flattened-out petrol tins. 
Many such tins lie also in pools and ditches hard by, 
imparting a deep ochreous stain to the salt that has 
crystallised out. 

Assuming eka-csesium to manifest m its salts the 
same gradation in properties as the other alkali metals, 
the chloride should be more soluble than the corre¬ 
sponding potassium salt and the chlorplatinate less 
soluble. After removal of all metals save those of 
the alkali group from a portion of the sea water, 
sodium chloride was fractionally crystallised out and 
potassium chlorplatinate precipitated from the con¬ 
centrate. Gravimetric analyses showed that if any 
eka-cassium were present, its amount was too small 
to be detected in this way with my limited supply of 
material. A sample of the chlorplatinate was accord¬ 
ingly sent to Messrs Adam Hufcer, Ltd,, who sub¬ 
mitted it to X-ray analysis in their laboratory. 
Several photographs were taken and good lines 
obtained in the region where eka-caesium L radiations 
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concentration of silver Ions in the same way as in the 
case of a silver electrode, the point at which concen¬ 
trations of iodine ions and silver ions are equal 
corresponds for silver iodide to the maximum point 
of the electrocapillary curve, and near to it a maximum 
of adsorption for neutral molecules should be ex¬ 
pected. 

The method adopted for the measurements was the 
following: to 20 c.c. of an acidified 0*5 N solution of 
silver nitrate containing a definite quantity of 
caprylic acid, a similar solution of potassium iodide 
was added in small portions. After each addition the 
concentration of caprylic add in the solution was 
determined by its surface tension, measured with a 
stalagmometer. The data obtained in one senes of 
experiments are plotted on Fig. 1. In the proximity 
to the point of neutralisation a sharp minimum in the 
number of drops is observed, which corresponds to a 
minimum value of caprylic acid concentration m the 
solution, t.e. to its maximum adsorption by the 
precipitate. The maximum point is somewhat dis¬ 
placed in the direction of an excess of potassium iodide, 
just as in the case of the adsorption on a mercury 
surface. 

We intend to apply this method to the study of 
electrocapillary curves of solid metals. 

A. Frumkin. 

A. Obrutshewa. 


would fall* A line of wave-length 1 -037 was recorded, 
and it was at first thought that this might correspond 
to the La radiations of eka - caesium; but this was 
apparently not the case, since no corresponding Lp 
line could be detected 

The optical spectrum of a sample of potassium 
chloride, reduced from some of the chlorplatinate, 
Was also photographed by Messrs. HUger, but the 
only impurities we were able to identify were traces 
of sodium and calcium. It would appear, therefore, 
that eka-caesium does not exist in tne waters of the 
Dead Sea Consideration of its position in the 
Periodic Table, between radon and radium, would 
suggest that eka-caesium may itself be radio - active 
and short-lived, which latter property might render 
its detection extremely difficult, 

A search was likewise made for the presence of 
eka-iodme (element 85) on the assumption that its 
silver salt would more be insoluble in water than 
silver chloride. The latter was fractionally precipi¬ 
tated and exposed to X-ray examination, but without 
result. J Newton Friend. 

Municipal Technical School, 

Birmingham, 

May 1. 


Influence of Electrical Field on the Adsorption of 


Neutral Molecules. 

Not only the adsorption of ions, but also the 
adsorption of undissociated molecules, depends on 
the direction and strength of the electrical field at 
the interface between the adsorbing body and the 
solution. This circumstance is illustrated by the 
electrocapillary curves which are obtained if a 
solution in contact with mercury contains organic 
substances. 

According to Gouy, at a sufficient distance from 
the maximum the lowering of the mterfacial tension 
by the organic substance vanishes, which means that 


an intense electrical field prevents the adsorption of 
organic molecules The reason fot it is that such a 
field, as it has been recently shown by one of the 
present writers (Zettschr. /. Phys. 35, 792, 1926), 
tends to expel organic molecules having a lower 
dielectric constant and to attract water molecules. 
The adsorbing action should therefore reach a maxi¬ 
mum m the absence of the ionic double layer, t.e. at 
the maximum point of the electrocapillary curve. 
As a matter of fact, if a molecule being adsorbed 
charges the mercury surface positively, the maximum 
of adsorption is somewhat displaced with respect to 
the maximum of the electrocapillary curve towards 
the region of negative charge (the case of aliphatic 
acids and alcohols) and vice versa. 

Starting from this consideration it was natural to 
look for similar phenomena in the case of solid 
adsorbing substances. Silver iodide proved a very 
suitable object in this respect. Investigations of 
Lottemioser and Fa j ana have shown that silver 
iodide precipitated from a solution containing an 
excess of silver ions is charged by these ions positively, 
whereas m the presence of an excess of iodine ions it is 
charged negatively The potential difference between 
the solution and solid silver iodide varying .with the 


w Chemical Institute, 
oscow, March 18. 


Infra-red Emission from Gaseous Explosions. 

The catalytic effect of water and other substances 
on the speed of explosions of mixtures of carbon 
monoxide and oxygen has been studied from the 
point of view of infra-red emission. This has been 
rendered possible by the use of a Downing galvano¬ 
meter kindly loaned to us by Prof. A. V. Hill. With 
this galvanometer and a Hilger infra-red spectro¬ 
meter, it is a comparatively easy 
matter to survey the infra-red 
spectra of gaseous explosions. The 
explosion spectrum of carbon mon¬ 
oxide and oxygen is qualitatively 
the same as that of the flame, but 
the ratios of the intensities of the 
2*8 fi and the 4-4^ bands are widely 
different in the two cases. For the 
explosion of the gases dried over P t 0 5 this ratio is 
nearly 1 : 1 for a 35 cm. tube, and for the flame 1:11. 
When the gases are saturated with water vapour the 
ratios are 2 : 1 and 1:10 respectively. The intensity 
of infra-red emission is markedly greater for the dry 
than for the wet gases, although the speed of explosion 
in the former is Sower. The ratios of the deflexions 
obtained for the dry and wet gases were about 3; 2 
for the 2-8 m band, and 3:1 for the a*4/* band. Ike 
absorption of infra-red radiation by tne water vapour 
m front of the explosion wave ts negligible (of. 
Hettner, Ann . Phys., 1918, 55, 496). This we have 
checked by absorption measurements on the wet and 
dry explosive mixtures. Thus the decrease in the 
infra-red emission which occurs when water is added 
to the explosion of carbon monoxide must be ascribed 
to some cause operating on the hot gases themselves. 
Two mechanisms may be put forward to explain 
the catalytic action of water which take into account 
the bearing of the decrease in the emission of infra-red 
radiation on the increase in the speed of reaction* 
The reduction in the intensity of the radiation may 
be due either to its absorption or to the prevention 
of its emission by the water molecules. In the la tte r 
case, the internal energy of those activated molecules 



Fig. 1 
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which emit the 2*8 and 4*4/* bands may be converted 
by collision with the water molecules into kinetic 
energy* It is difficult to decide between the two 
possibilities, but in view of the high transparency of 
flames to their own radiation, the collision mechanism 
would appear to be the more probable of the two 
explanations* 

Ethyl iodide and ethyl nitrate are still more 
powerful catalysts for the carbon monoxide and 
oxygen explosions than water, and the addition of a 
few per cent, of these substances reduces the intensity 
of emission of 2-8 and 4-4/A bands to about one per 
cent, of that emitted by the pure dry mixture. Here 
again the absorption m front of the wave is insufficient 
to account for the results. W, E. Garner. 

C H. Johnson. 

S. W Saunders. 

University College, London, April 29. 


A Very Rare Halo. 

On Sunday, May 16, at 16.25 I noticed a double 
halo round the sun. There was much cumulus and 
fracto-cumulus at the time, but this cleared off later, 
and at about 17 30 the sky was clear except for some 
clouds near the horizon ; at this time both halos were 
well seen, each extending to well over a semicircle 
Except for the cumulus near the horizon the sky 
seemed at first sight to be absolutely blue and cloud¬ 
less, but by looking carefully in the neighbourhood 
of the halos very faint strands of cirro stratus were 
seen. Both halos had a tinge of red on the side 
nearest the sun, but otherwise were white; they were 
equal in brightness except for a short time when the 
inner halo brightened on the right-hand side of the 
sun for some 30° or so, the colour at the same tune 
becoming rather more marked. Before sunset both 
halos faded, the inner one disappearing first. The 
radius of the mner halo to the middle of the band 
was from x8° 30' to 18 0 40" as measured with a 
sextant. Better measurements, perhaps, were ob¬ 
tained from a photograph taken on a panchromatic 
plate through a Wratten A (deep red] filter; this 
gave the radii for the mner halo of 17J 6 to the inner 
edge and 21 0 to the outer edge, for the outer halo 
22 and 26respectively. The photograph was 
taken with a wide angle lens, and allowance was made 
for distortion away from the centre of the plate in 
making.the above measurements 

Three halos are known inside the halo of 22 0 ; the 
first has a radius of 7J D to io°, the second 17 0 to 18 0 , 
the third i8$° to 20°. The halo seen here was 
obviously the second, or Rankin’s halo. Besson 
(Comptes rendus t 1920, 170, 334) mentions this halo 
as having been recorded six times. There is some 
uncertainty as to the exact radius, and the matter 
is of some importance in connexion with the theory 
of these abnormal halos (see Besson and Humphreys, 
Monthly Weather Review , 1923, pp 254, 255) ; for 
this reason, and also because Rankin’s halo is ex¬ 
cessively rare, I have gone into the matter rather fully. 
Halos are difficult to measure accurately, and the 
above measurement of 17J 0 is probably as accurate 
as any previously made; on several occasions when 
this halo has been observed the measurements were 
admittedly not very accurate. So far as I know it has 
never been photographed before. 

On May 16 the two halos were seen over a wide 
area, reports having come from the counties of Suffolk, 
Essex, Rent, London, Surrey, Sussex, and Hamp¬ 
shire. As seen here in a nearly clear sky, they formed 
me most striking meteorological phenomenon that it 
has ever been my good fortune to witness. 

C. J. P. Cave. 

Stoner Hill, Petersfield, May 23. 
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The Transmission of Signals from a 
Horizontal Antenna. 

In the course of a mathematical investigation of the 
propagation round the earth of electromagnetic waves 
from a horizontal antenna, the result has emerged 
that, when the earth is regarded as a perfect conductor, 
the components of electric and magnetic force are 
zero both when the earth is regarded as surrounded by 
a conducting Heaviside layer and when no layer is 

C resent. Fmite conductivity of the earth must thus 
e assumed in order to account for the propagation, 
and it is then found that the resulting forces are a 
small vertical electric force and a much larger hori¬ 
zontal magnetic one. The electric force is due to the 
‘ space waves,* the magnetic force to the ' surface 
waves ’ described by Sommerfeld (Annalen der Physik , 
vol 28 (1909), p 665) ; the result of the analysis is in 
remarkable agreement with the conclusions he there 
expresses The magnetic force may be analysed into 
perpendicular components, each of which consists of 
two simple harmonic oscillations differing in amplitude 
and phase, results of the same general type being 
obtained both with and without the Heavisiae layer. 

Numerical investigations of the magnitudes of the 
forces and their variation with distance from the 
source are in progress Mary Taylor 

Mathematical Institute, 

The University, Gottingen, 

March 31 


Rustless Steel and Flexible Glass 6000 Years Ago ? 

Whilst looking up the literature connected with 
ancient glass, in which I am interested, I came across 
a book by M, A Wallace-Dunlop, published in 1883, 
entitled Glass in the Old World ” 

An account is there given of the alleged opening of 
the first and second pyramids of Gizeh 

As these pyramids are known with tolerable certainty 
to have been built between 3969 and 3845 b c , we 
may conclude that the things found in them when 
first opeiled must have been made at least five 
thousand years ago. 

It is stated, on the authority of one Ben-Abd-er- 
Rahman, that in the year ad 829 El-Mamoum, son 
of Haroun-al-Rasched, was the first who succeeded in 
penetrating the tomb of Cheops, and found there the 
mummy of the king, and that he also entered the 
west pyramid (second pyramid ? ), and that there was 
found “ thirty treasures filled with store of riches, and 
utensils, and with signatures made of precious stones 
(signet rings ?) and instruments of iron and vessels 
of earth, and with arms which rust not , and with glass 
that might be bended and not broken The italics 
are mine. 

Those ancients have a most exasperating way of 
anticipating our new ideas 

James H Gardiner 

Harrow 


Transmission of Stimuli in Plants: A Correction. 

In a communication dated May 22, Prof Ricca 
asks me to point out that there is an error in his 
letter as printed in Nature of May 8, p 655. There 
it is stated that the closing of the pinnules from base 
to apex of a pinna indicated times of transmission of 
the stimulating substance from the base to the apex 
of the pinna of 5, 4, 3$, 2|, 2 min. This of course 
should read, 5, 4, 3^, 2$, 2 sec « 

Henry H. Dixon 

Trinity College, Dublin, 

May 28. 
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The Element of Atomic Number 6x; Illinium. 

By J. A. IlAftius, L. F, Yntbma, and Prof. B, S. Hopkins, University of Illinois. 


A N important result of the development of Moseley’s 
L atomic number rule has been the impetus it has 
given to the search for missing elements. It is true 
that later arrangements of the Periodic Table indicated 
that eka-caesium, eka- and dwi-manganese, and eka- 
iodine were missing, but there were no theoretical 
grounds for supposing that eka-neodymium might 
exist until Moseley’s rule showed that element number 
61 was still to be identified. Moseley’s work was of 
inestimable value to one engaged in completing the list 
of chemical elements for several reasons—first, it gave 
definite information as to the existence and location of 
gaps in the Periodic Table ; secondly, it gave a basis 
for the calculation, prior to its discovery, of the X-ray 
spectrum of an element and indicated a technique by 
which lines in that spectrum might be identified ; and, 
finally, it originated a method of examination so 
searching that a mixture of two elements, so closely 
similar in chemical properties as to be almost insepar¬ 
able, could be definitely analysed. Were it not for the 
work of Coster and Hevesy on the X-ray examination 
of zirconiferous minerals, the presence in them of 
element number 72 would probably be still unsuspected 
and hafnium (or celtium) would still be listed among 
the rare earths. Chemical tests made on zirconium 
ores had frequently indicated the non-homogeneity of 
zirconium, but they could not give the definite proof 
afforded by an X-ray analysis 
The proof that a rare earth element was missing, the 
atomic number of which would place it between 
neodymium and samarium, explained the sharp break 
in the sequence of properties that comes in the rare 
earth group between those two elements. The differ¬ 
ences in solubilities of the double salts formed by rare 
earth nitrates with magnesium nitrate appear to be 
quite uniform, excepting in the case of neodymium 
and samarium, since fractional recrystallisation of that 
double salt will accomplish a strikingly sharp separation 
of those two elements. There is the same break in the 
sequence of solubilities of other salts, in basicity, as 
indicated by the rate of hydrolysis, etc It also appears 
that the absorption spectra show the same general 
variation, and, as will be shown later, the absorption 
bands of element number 61 seem to fit into the 
regular sequence. 

Because element number 61 might be expected to 
share the striking similarity in properties and the 
common occurrence in minerals of the other members 
in the rare earth group, it seemed logical to institute 
a search for it m monazite sands, a mineral in which 
the first members of that family, the so-called cerium 
earths, predominate. Since that mineral is rich in 
neodymium, 60, and m samarium, 62, it would be 
surprising to learn of the absence of 61 there and its 
presence in a mineral containing little or none of 60 
and 62 

The original material used in the investigation was 
the rare earth residue remaining from monazite sands 
after the extraction of thorium and part of the cerium 
for use m the manufacture of Welsbach mantles. It 
was given to this laboratory by the Lindsay Light 
Company of Chicago. After the remaining cerium 
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was removed by the usual methods, the other rare 
earths were fractionally recrystallised as double 
magnesium nitrates. Very pure neodymium and 
samarium, the latter subjected to further purification 
by other methods, were sent to the Bureau of Standards 
at Washington for use in an extensive investigation 
being pursued on the infra-red arc spectra of the rare 
earths. It was found that a number of identical new 
lines were present in both samples, and the suggestion 
was made that they might be due to the presence of a 
small amount of a new element. Eder had noted the 
same phenomenon Later, when the ultra-violet arc 
spectra of neodymium, samarium, and of intermediate 
fractions containing both were examined, lines common 
to all three were found. However, X-ray analysis of 
those same samples showed no indication of the presence 
of an element with atomic number 61 Prandtl and 
Grimm had subjected rare earth material to separation 
by the same method and then to a fractional precipita¬ 
tion with ammonia, and could find no evidence of the 
missing element by X-ray analysis. 

It seemed that the solubility of the double magnesium 
salt of element number 61 is very similar to that of 
neodymium, and its separation by recrystalhsation of 
that salt offered little hope of success The order of 
solubility of the bromates of the cerium group earths- 
is the reverse of the order obtaining with the double 
magnesium nitrates, and that suggested a means of 
separating neodymium and thus concentrating clement 
number 6i. It is easier to separate a small amount of 
one element from a larger amount of a second if the 
former is in the less soluble end of the senes of re¬ 
crystallisations. Accordingly the neodymium - rich 
material thought to contain element number 61 was 
converted to bromate and again recrystallised. 

A marked change in the absorption spectra of the 
solutions that began to appear after repeated re¬ 
crystallisation indicated the probable concentration 
of the missing element. Two bands, one at 5816 A.U. 
and another at 5123 A.U., that had shown very faintly 
in supposedly pure neodymium, became stronger in some 
fractions as the other neodymium bands disappeared. 
Because these two bands, if assigned to element number 
61, find their places in a more or less regular sequence 
shown by bands of neighbouring elements, it was 
thought they might belong to that element. 

X-ray analysis confirmed the theory and showed the 
presence of element number 61 in those fractions. A 
mean value of five determinations of 2*2781 A.U. was 
found for the La x line and one determination of 
2*0770 A.U. for the Lf 3 x line. A faint indication of 
the L/Jj line was also noted. It is assumed that these 
results prove the presence of element number 61. 

The name assigned to the element is Illinium (II). 

There are several reasons that may be advanced to 
explain why the element escaped detection by means 
other than X-ray analysis. It must be extremely rare. 
Its solubility in a senes of fractional recrystaHisatkm 
is next to that of the very abundant neodymium, which 
tends to spread into the illinium-rich members of a 
series. The large number of absorption bands exhibited 
by both neodymium and samarium would tend tQ mask 
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its absorption spectrum. Finally, the solubility of its 
double magnesium nitrate, which salt is commonly used 
for the separation of closely related elements, is dose to 
that of neodymium. Evidence supporting this latter 
is found in the fact that the absorption bands at 
581b A.U. and £123 A.U. found in supposedly pure 
neodymium purified by that method are shown to 
belong to illinium. 


The identification of illinium os the missing rare earth 
completes the list of rare earth elements. Work has 
been instituted involving the extraction of several 
hundred pounds of the crude material with the pur* 
pose in view of obtaining enough of the element in 
pure enough state to study its properties, its relation¬ 
ship to other members of the group, and it^ atomic 
weight. 


The Periodic System, Chemical Bonds, and Crystal Structure. 

By Prof. A, Sqmmerfeld, For. Mem. R.S., University of Munich. 


A GREAT advance was made in the Bohr theory of 
the Periodic System by the discovery of Stoner 
and of Main Smith that the numbers of electrons in 
the different subdivisions of the L y M, N, , . . shells 
are not equal, as Bohr originally assumed, but unequal. 
The details of the new scheme are given in the following 
table, which shows the sub-groups of the shells, with 
the numbers of electrons in each : 


Table of X-ray Leveis 



*11 


w as w *a 

*44 

K 

2 




L 

2 

2 4 



M 

2 

2 4 

4 (i 

, 

N 

2 

i 4 

1 4 * ! 

0 8 



It will be noticed that the i^T-shell is single, the 
1,-shell triple, the M-shell fivefold, and so on, in agree¬ 
ment with X-ray data (three L absorption edges, etc.). 
For the principal quantum numbers we still have of 
course w® 1 in the K levels, 2 in the L levels, and so on. 

At the top of the table is the quantum number 
notation which we find necessary for classifying X-ray 
spectra. There are, besides the principal quantum 
number «, two subordinate ones which we write as 
suffixes. They are denoted either by k y and k 2> or by 
k and j, and it is understood that while k x **k,k 2 =*j + l; 
j is the so-called inner quantum number, and is, accord¬ 
ing to our scheme (developed in a previous lecture), 
harf-integral, in the same way as in the alkali spectra. 
The two types of spectra are analogous, as is emphasised 
especially by Land6. We increase the magnitude of j, 
merely for typographical reasons, by i, so as to obtain * 
a whole number A*, in agreement with our practice in 
the case of the alkalis. 

The numbers in the body of the table are now 
throughout equal to +1. But 2; +1 is the 

quantum weight, or number of orientations of the 
angular momentum j in a magnetic field, so that Main 
Smith and Stoner make the number of electrons in 
ft given energy level equal to the quantum-weight, 
*7 + 1, of that level. 

At the foot of the table the numbers n k describing 
the orbital types are given. We must direct special 
attention to the fact that any two shells that form a 
‘ tdativhy doublet # in the X-ray spectra belong to 
the orbital type which is in complete opposition 1 

I* of University of London lectures on " AtomUtieflPhystca,'’ 

*t the Royal College Of Science during March 1916. 
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to the original view from which the relativity formula 
was derived. 

In replacing n k by n w , we are introducing the same 
problem as has arisen in the case of the visible spectra. 
The characteristics of the orbit of a single electron 
ought to be fully determined by two quantum numbers, 
n and A, together with a third, m, to give the orientation 
of the orbit in space; that is to say, corresponding 
to the three degrees of freedom of the rotating electron, 
we should have altogether three quantum numbers. 
But we have already seen (in the earlier lectures) that 
even with hydrogen we require a j in addition to « 
and A, or three quantum numbers merely for the 
characteristics of the orbit, which is thus not fully 
described without four numbers. We need not be 
surprised then when the same problem arises with 
X-ray spectra, so that here also a single orbit must 
be described not as an w* orbit but as an n w orbit. 
May we hope that the solution of the difficulty will 
be found along the lines of the new quantum mechanics 
introduced by Heisenberg and developed, for example, 
by Dirac ? It is true we are confident that this will 
dispose of the old difficulties as to half-quantum num¬ 
bers, and so on, that arise especially in the anomalous 
Zeeman effect, but it seems unlikely that it will 
succeed in providing a new degree of freedom for the 
orbital electron. Most probably we shall be compelled 
to make a new hypothesis that will introduce this into 
the Hamiltonian function of the system. In this 
connexion we may recall the striking suggestion of 
S, Goudsmit of the 4 spinning electron ’ (proposed, in 
some respects, by Porson previously, though Porson 
gave no definite relations to quantum numbers); it 
may be that here we shall find the explanation of the 
missing degree of freedom.® 

The 1 of the individual electron must not be confused 
with the j of the whole atom, the outermost shell of 
which is composed, in general, of several orbits of the 
type in question. This latter j we will distinguish by 
a bar, so that/ refers to the atom as a whole; moreover, 
it refers to the atom in its fundamental or unexcited 
state. In other words, j is the inner quantum number 
of the fundamental term. In 1925 1 enunciated two 
theorems in the Physikalische Zeiischrxft, about this j 
of the fundamental term and its relation to the position 
of the element in the periodic table : 

1. Every completed sub-group is distinguished by 

J 8 * 0 - 

* Indeed, from a paper of Heisenberg and Jordan, now in print in the 
'Z$U*. /> Phyi., it appears that both new mechanics and ‘ spinning electron * 
are needed in order to account for the relativity doublet arising between 
two levels that differ by j and not, as in the original theory, by A. 
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2. The dement immediately following or preceding to the oxygen or sulphur. PbO is actually more stable 
the one that completes a sub-group has a value of 1 than Pb0 8 , although in the lattet compound the lead 
that is identical with the j of the sub-group to which has what used to be regarded as its * correct * valency, 
the element belongs. We may note also the compounds of monovalent 

The following scheme will give examples of these thallium and of trivalent. arsenic, antimony, and 
theorems : bismuth, all of which are aiming at the two-shell or 

helium type. Main Smith and 
Stoner have thus left no room for 
doubt that in future chemists, in 
their speculations about af&nity, 
will have to take into account 
as equally authenticated, not only 
The Roman figures give the number of electrons in the eight-shell of the inert gases, but also the two- 

the outermost shell (whichever that is) in the various shell. 

cases. The numbering is from the beginning of that We come now to the so-called eighteen-shell which 
shell, and applies equally well to the N shell as to the is, one supposes, completed at the ends of the triads 
M , and also to the L shell in so far as it has enough by nickel, palladium, and platinum. There is no 
electrons. doubt that the following elements—copper, zinc, silver, 

I can only touch very briefly on the spectroscopic cadmium, gold, mercury—in their chemical compounds 
evidence for this scheme, and must omit all details: are often reduced to the eighteen-shell But is this 
j**o is found for column II. in helium and the alkaline shell in fact complete, like the inert-gas shell ? What 
earths, and for column IV. in tin and lead, and probably are the conclusions of spectroscopy as to the funda- 

also in ionised nitrogen (N+). For column VIII. it is mental states ? With palladium the position is clear 

established by neon (we considered in our second and unambiguous: the fundamental term is here 
lecture the neon l S 0 term); for column XII. it is a X S 0 term lying well below the other levels. Pal- 
doubtful, and XVIII. (nickel, palladium, platinum) ladium has thus a completed shell. This does not 
will have to be considered further below. /- * denotes, hold for nickel or platinum. In nickel the fundamental 

in column I., the s term of the alkalis, and in column term is a i h term, with a a D level slightly higher, and 

III. the »P, term of aluminium, gallium, indium, and “ P^tinum a 3 D‘ term. This is reflected in the 

thallium; and so on for the others. chemical and spectroscopic behaviour of the following 

Of course we may expect in addition that the azi- elements-copper, silver, and gold. Silver is without 

muthal quantum number of the last-bound electron will exception monovalent; on the removal of its single 

be the same as the k of the Periodic System, i.e. as the valenc y electron it goes over into the stable palladium 

first suffix in «*. This is indeed the foundation, on configuration. Copper is mono- and divalent; gold 
its spectroscopic side, of Bohr’s theory of the Periodic m< J no ' an d tnvalent. Here then, in addition to the 
System. However, this k is different, in the case of V *W electron, one or more of the electrons of the 
atoms having several valency electrons, from the core “>e a * om ma y be detached. The core in the 
‘ group quantum number ’ l, introduced (though their «** <» copper and gold is not completed, which agrees 
notation is different) by the work of Russell and with what we have found for nickel and platinum, 
Saunders on the alkaline earths. The exceptions to T1 } e ■*«* impression is gained from their spectro- 
the Bohr scheme which iron and titanium, for example, scopic behaviours. Silver has a simple spectrum 
appear to provide are founded on a confusion between resembling that of the alkalis, while Hie spectra of 
k and l which Russell and Saunders were the first C0 PP er “d gold show m addition to the alkali doublet 
to avoid. system a large number of foreign lines. It is very 

We come now to chemical applications. We may characteristic that Fraulein Stlicklen 4 has found for 
state the basic principle of chemical binding as a “ie mos ^ stable state of copper hot the s term of the 
tendency towards the formation of complete sub- doublets, but one which probably belongs to a quartet 
groups. The complete group of eight electrons has s y stem - That corresponds exactly to the uncompleted 
been familiar for some time, and it is weU known how she11 of mckel - Th e position of an element in the 
the simplest binary compounds approach this inert-gas penodic table thus gives us very decided clues for 
configuration from both sides. The next in importance unravelling its spectrum. 

is the ‘ two-shell,’ typified especially by helium, in . The behaviour of nickel and platinum and, what is 
which two electrons rotate m opposite directions, so intimately bound up with them, the behaviour of 
that their moments cancel out. As an example of copper and gold, must be regarded as a partial exception 
this we may dte LiH-Li+H"-HejHe,. * However, ® ur mle about resultant moments of momentum 
the elements zinc, cadmium, mercury, belong to this j > J-o is indeed the mark of a completed sub-group, 
class too, having a pair of outer electrons bound in a but in some cases the last electron, which might have 
similar manner, and we know of many very stable performed this r 61 e, is, from considerations of energy, 
compounds which are approaching this configuration, more easily accommodated elsewhere. 

I will mention only a few, such as PbO (or PbS), in We come now to the final members of those sub- 
which the lead is divalent or, in other words, is reduced groups which are distinguished from the following 
to the two-shell of mercury, having given two electrons sub-group by a different value, not of & but of j, so 
, • H.. « He<configuntioa with nud«t ei**. j, -u\ «od ti«y belong to the same orbital type, «*, as the 

ltalktl >' forHe - ‘ PH*. U, li*, «».J, 
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following elements. It appears that this division is 
less well marked, and makes itself less noticeable 
chemically than the dose of the sub-groups already 
considered. If we take first the division between n 4a 
and n u (for «**4) in table I., we find that this occurs 
in the rare earths ; and corresponding to it is the 
difference between cerium earths and ytterbium 
earths, which is especially noticeable magnetically. 
The curve for the paramagnetism of the ions rises, 
according to Cabrera and Stefan Meyer, to a maximum, 
then falls off almost to zero at the end of the cerium 
earths, reaches a higher maximum with the ytterbium 
earths, didymium, and holmium, and falls finally to 
zero at cassiopeium (Z-71). 

The close of the sub-group w 3a appears, as we have 
already said, not to be noticeable spectroscopically; 
in contrast to this we have found that the close of 
w ai is marked byy = o in tin and lead, and probably 
also in carbon and silicon. But how about the chemical 
effects of the close ? Are there compounds which are 
aiming at the four-shell as there are for the eight-, 
two-, and eighteen-shells ? The answer will be of 
great interest for the understanding of chemical com¬ 
pounds, and towards it I can make the following 
contribution, based on an observation of H. G. Grimm 
relating to the crystal structure of certain diamond-like 
compounds. The subject is treated in a paper by 
Grimm and myself in the Zeitscknft fur Physik (1926), 
where also the above remarks about copper, silver, 
and gold may be found. 

The characteristic structure of diamond is known 
from the work of Sir William Bragg. Diamond is 
built up simply of tetrahedra in such a way that every 
carbon atom is surrounded by a tetrahedron of other 
carbon atoms. Zinc sulphide crystallises in the same 
arrangement, as zincblende, with each zinc atom 
surrounded by a tetrahedron of sulphur atoms and 
vice versa, but it also crystallises in another way, as 
4 wurtzite ’; in this, while we still have interpene¬ 
trating tetrahedral systems, the structure is not 
cubical but hexagonal; the tetrahedra are merely 
disposed in a ‘different way, in relation to one another, 
from that which occurs in the diamond. We will 
classify both together as tetrahedral structures. The 
crystal carborundum (CSi), so important technically, 
is likewise tetrahedral, With different modifications, 
which are distinguished by the way in which diamond- 
and wurtzite - structures alternate with one another 
in the hexagonal c- axis. As a result of this alternation 
the repetition-distance is here extraordinarily large— 
almost 40 A.U., indeed, in one of the modifications. 

Now, however, we have this to consider : this tetra¬ 
hedral structure occurs ndt only in the fourth column 
of the periodic table (e.g. in carbon, silicon, carbor¬ 
undum, germanium, tin), but also in compounds of 
neighbouring elements, those neighbours being equally 


distant on opposite sides from the fourth column. 
We may in fact state as a definite theorem that tetra¬ 
hedral symmetry occurs only in such binary compounds 
as have both components at most three places from a 
four-shell, and both equally distant. 
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It is very natural to assume that in all these compounds 
the mechanism of the bonds is the same as in the 
diamond. This is quite obviously a non-polar bond, 
since it unites two similar atoms, and we conclude 
that in zinc sulphide it is also non-polar; i.e. the 
compound is not Zn ++ S~~. This is confirmed by 
X-ray intensity measurements, which, according to 
H. Ott, certainly do not correspond to Zn* + and S“ 
but probably to neutral Zn and S. The idea of a four- 
shell would have suggested even the reverse picture, 
Zn * and S ++ , since the sulphur atom must give up 
two electrons if it is to be reduced to the four-shell 
of silicon, and zinc must acquire two to reach that of 
germanium ; however, the intensity relations seem 
rather to indicate neutral Zn and S. Similarly, 
beryllium oxide, in contrast to magnesium oxide and 
calcium oxide, is at least not the polar salt Be + + 0 
In calcium oxide and calcium carbonate tetrahedral 
structure is not observed, nor is it to be expected 
theoretically, since calcium is not two places before 
a four-shell. 

I prefer not to go further at present into the 
mechanism of the reciprocal binding of such four- 
shells ; even in the simplest case of the diamond we 
know nothing certain about it. It is most probable 
that the binding is performed by pairs of electrons, 
each of which goes round two carbon atoms, as in 
G. N. Lewis’s theory of the sharing of electron pairs. 

In conclusion, then, we have found that the theory 
of the Periodic System shows at what elements we are 
to expect completed sub-groups. In addition to the 
inert-gas eight-shell, the shell of eighteen, and even 
more that of two electrons, is a goal at which the 
elements in a stable compound are aiming. The four- 
shell, on the other hand, is evidenced by a tetrahedral 
crystal structure, which points to the same kind of 
binding together of the atoms as we have in the 
diamond ; this binding is not performed by the electro¬ 
static attractions of polar 10ns of the usual sign, but 
is probably a matter of neutral atoms. It seems 
reasonable to hope that the great chemical problem 
of the non-polar bond will be brought nearer its 
solution by a close study of tetrahedral crystal 
structures. 


A ITHt)UGH nowadays iron ships no longer fear 
the wfiamitas navium, as Linnaeus called it, the 
shipworm still remains a constant source of anxiety 
to harbour engineers in many parts of the world. For 

pf, two lectures delivered at ttae Royal Institution on April 
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The Shipworm. 1 

By Dr. W. T. Calman, F.R.S, 

example, the damage caused by it to wharves and 
jetties on the shores of San Francisco Bay, during the 
years 1919 and 1930, was estimated at no les9 than 
15,000,000 dollars. 

Within the last few yejurs a good deal of attention 
has been paid to the shipworms by investigators in 
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Great Britain and, more especially, in America, and 
noteworthy additions have been made to our knowledge 
Only a few of the more striking results can be touched 
on here. 

The question of how the shipworm excavates the 
wood to form its burrow has been much discussed. The 
earlier observers had no doubt that the valves of the 
shell—which they called the teeth—were the instru¬ 
ments of excavation, but some later writers have 
supposed that the wood was acted on by a solvent 
secretion and then rubbed away by the fleshy foot 
Lately Mr R. C Miller, in America, has been able to 
watch the animal at work, by laying bare the inner 
end of the burrow and cementing a cover-glass over 
the opening. He found that the sucker-like foot 
adheres now to one part and now to another of the 
inside of the burrow, and the animal is wedged firmly 
in position by the swelling up of a fleshy lobe lying over 
the back of the shell. A rockmg movement of the 
valves produced by alternate contractions of the two 
adductor muscles causes the rows of minute teeth on 
the surface of the valves to rasp away the wood, and, 
as the foot shifts its position after each stroke, the 
boring proceeds evenly and the circular form of the 
burrow is preserved. In hard and fine-grained wood, 
microscopic parallel scratches can be observed which 
are the tool-marks of the excavator. 

Most bivalved molluscs feed on minute living 
organisms and organic particles suspended in the water, 
and the food-collecting function of the so-called gills 
is at least as important as their respiratory function. 
It is possible that the shipworm obtains a part of its 
food in this way, but it also swallows the fine sawdust 
produced by the rasping movements of its valves, and 
the stomach and intestine arc found on dissection to 
be crammed with wood-pulp. This does not prove 
that the wood is actually a source of food, for some 
related molluscs (Pholadid©) that bore into rock, 
similarly swallow the innutritious mud produced by 
their boring operations. As compared with the 
Pholadid®, which burrow only to get shelter, the 
elongated worm-like shape of the shipworms (some of 
which are six feet long) suggests the need for continued 
boring to obtain food while keeping in touch with the 
surrounding water at the mouth of the burrow. Recent 
work, however, shows that the wood is actually 
digested. Potts has observed phagocytic ingestion of 
wood-particles in the * liver/ while Harrington found 
that an extract from the same gland acted on sawdust 
to produce glucose. Dore and Miller, in America, have 
analysed the borings after passing through the ali¬ 
mentary canal of the shipworms and compared the 
composition with that of the wood itself. They found 
that while the amount of lignin remained unchanged, 
the cellulose was reduced by 80 per cent, and the 
hemicelluloses by 15-56 per cent. 

This, however, is not the whole story. It seems to 
be well attested that, in certain circumstances, the 
shipworm ceases to bore and shuts itself completely 
off from the wood by continuing the shelly lining over 
the end of its burrow. Where this has been done, the 
only source of food-supply will be the suspended 
particles drawn in by the respiratory current. The 
same is probably true of the somewhat mysterious giant 
shipworm, Kupkus arenartus, which does not bore into 
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wood but lives vertically embedded in the mud of 
mangrove swamps with only its siphontf* projecting 
from the surface. 

The practical man, when confronted with problems 
such as those presented by the shipworm, is sometimes 
apt to pay too little heed to the history of the subject 
and to waste time in finding out for himself facts that 
were discovered and recorded long ago. The learned 
Sellius, two hundred years ago, was at .pains to confute 
the suggestion that the shipworm could emerge from 
its burrow and swim away to bore into a fresh piece 
of timber. Such a supposition was natural enough 
when nothing was known of the microscopic free- 
swimming larvae, but it is surprising to find it revived 
in an official report issued only three years ago 
by the Department of Scientific and Industrial 
Research 

It is characteristic of the shipworm that it may 
appear suddenly in places that have previously been 
free from its depredations Thus we find records of 
great outbreaks of shipworm in Holland in 1730, 
1770, 1825 and 1858, at San Francisco in 1917, and 
so on. In most of these cases the damage is severe 
for two or three years, then the attack dies away and 
little or nothing is heard of the pest in the intervening 
periods When one of these outbreaks occurs, the 
practical men generally begin by attributing it to 
importation of infection from abroad. In Drake’s 
time the shipworm was commonly regarded as having 
been brought from the New World. In the eighteenth 
century the East Indies were supposed to be its place 
of origin. Linnffius concisely says of it, “ ex Indiis in 
Europam propagata.” In the recent San Francisco 
outbreak something was said of importation from 
Europe. 

It is possible that some truth may underlie these 
beliefs. The commonest species of shipworm in 
northern Europe, Teredo navalts, has been found in 
places so widely separated as the Cape of Good Hope, 
Australia and San Francisco, and there is every 
probability that this wide range, unusual in a marine 
invertebrate, is due to the species having been carried 
to these distant parts in the timbers of ships. But it 
is unlikely that the individual outbreaks can often be 
due to this cause. It is certain that in most cases 
the shipworms have lurked unhoticed in odd corners 
until rapid multiplication owing to favourable con¬ 
ditions has directed attention to them. It becomes 
of importance, therefore, to determine what these 
favourable conditions are. 

Individual outbreaks have sometimes followed years 
of deficient rainfall, leading to increased salinity in the 
waters of bays and harbours, and attempts have been 
made to find out the degree of salinity which is most 
favourable. It was found at San Francisco that 
Teredo navalts was active and apparently thriving at 
a salinity of 15 per thousand, that is to say, in water 
containing rather less than half the amount of salt 
usually found in ocean water. As the water was 
diluted the animals bebame less active until at 4 per 
thousand they withdrew into their burrows. While 
enclosed in the wood, however, they remained alive, 
though inactive, for three weeks in fresh water, ready 
to resume operations when replaced in salter water. 
It would be interesting to know how the free-swimftsiag 


June 5, 1926] 


NATURE 


797 


larvee are affected by changes of salinity, but there 
appear to be no detailed observations on this 
point. 

All these observations, however, have been made on 
a single species, Teredo navalis . There are many other 
kinds of shipworms and, although we know little of 
their habits, we do know that they differ greatly in 
the degree to which they can adapt themselves to water 
of reduced salinity, Teredo navalts , which can flourish 
in water only half as salt as that of the oceans, probably 
owes its evil reputation to the fact that its tolerance 
for brackish water enables it to mvade estuaries and 
harbours where the water is commonly less salt than 
that of the sea outside. It is the common species in 
the North Sea and comes up the Thames as far as 
Greenwich. At Plymouth, another species, Teredo 
norvagtca, appears to be the commonest, and it will 
probably be found to prefer salter water. On the 
other hand, various tropical species ascend rivers, such 
as the Ganges and the Zambezi, to places where the 
water is quite fresh. There is even a report that a 
shipworm occurs in Lake Tanganyika, although no 
specimens have yet been seen by naturalists 

It should be clear, then, that an accurate determina¬ 
tion of the existing species of shipworms and of their 
conditions of life is of great importance from a strictly 
practical point of view. How far we are from having 
this knowledge is perhaps only realised by those who 
have tried to determine collections of shipworms from 


different parts of the world. But that is no reason 
why such knowledge as we have should be neglected. 
In some recent investigations on the efficiency of 
certain poisons when used to protect wood against 
attack by shipworms, the authors do not even trouble 
to tell us what species of shipworm was used in their 
experiments. f 

A study of the shipworm suggests some considerations 
bearing on current biological theories. For example, 
like all highly specialised organisms living under 
peculiar conditions, the shipworms raise in the most 
striking way the problem of adaptation. The form of 
the body, the shape of the shell-valves with their 
file-like rows of teeth and the pivots on which they 
rock, the disposition of the muscles, the sucker-like 
foot, the alimentary canal—all these and many other 
details of structure co-operate to form a mechanism 
which is unintelligible except as a device for boring 
into and feeding on wood. The mutation theory of 
evolution teaches that organisms have evolved by 
sudden changes of structure which had no relation to 
the needs of the organism and only an accidental 
fitness for its mode of life. It is scarcely exaggeration 
to say that according to this school the shipworm bores 
into wood and feeds on it because it happens to find 
itself provided with suitable implements for doing so. 
If that were all the help to be got from the theory of 
evolution, it would be better to go back to the doctrine 
of special creation. 


Obituary. 


Dr H. B. Guppy, F.R.S. 

H ENRY BROUGHAM GUPPY, who died at 
Martinique on April 23 on the voyage home 
from Tahiti, began work at a time when a medical 
training was the usual method of approach to a 
scientific career. Like other eminent naturalists, he 
started that career as a surgeon in Her Majesty’s 
Navy. But the inspiration of the islands of the great 
oceans remained throughout his life as the directing 
force of his painstaking investigations of the problems 
relating especially to geographical distribution which 
they suggested 

In 1878 Dr. Guppy visited the China Seas; but his 
great opportunity came in 1881, when he was appointed 
surgeon to H.M.S Lark , which was commissioned for 
survey work in the western Pacific. Two volumes on 
the Solomon Islands, published in 1887, contain the 
results of three years’ study on the ethnology, natural 
history, and geology of this somewhat difficult group, 
where it was necessary to * dare a little ’ in order to 
learn. The problem of coral-reef formation especially 
attracted him, and in 1888 he was able to continue his 
study of the problem on the Kecling-Cocos Islands, 
a classic locality, as the subsidence-theory held by 
Darwin was the result of a brief visit to the Islands 
during the voyage of the Beagle . Guppy, who examined 
all the islands and islets, more than twenty in number, 
concluded that these small atolls and horseshoe islands 
only assume their characteristic form after the island 
has been thrown up. by the waves (see Nature, 39, 
236, 1889). Later, in his physical and geological 
monograph of Vanua Levu, Fiji (1903), he describes 
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as " one long story ot emergence ** tht building up of 
the island by reef-formation on a submarine basaltic 
plateau 

The problem of the stocking of coral islands had 
interested Dr. Guppy from the first, and between 1890 
and 1896 he made a careful study of British plants 
from the point of view of dispersal by water—a paper 
on “ The River Thames as an Agent in Plant Dispersal ” 
was read at the Linnean Society m 1892. This prepared 
him for three years 1 intensive work in Fiji and Hawaii 
(1896-99), and later on the west coast of South America 
(1903-4). The fruit of these observations was “ Plant 
Dispersal” (“ Observations of a Naturalist in the Pacific/* 
vol. 2, 1906), an eminently suggestive work and a 
mine of information on the floras, especially littoral, 
of the islands and eastern shores of the Pacific, and the 
means of dispersal which have been effective in their 
formation. General problems are also discussed ; and 
the hypothesis of a great Pacific land-area is dismissed : 
“ We have much to learn before it would be safe to look 
to hypothetical changes of sea and land to explain 
difficulties m distribution.** The problem of fruit and 
seed became the motif of his work, and his “ Studies m 
Seeds and Fruits ; an Investigation with the Balance " 
(1912) is a study of mechanical and physiological 
problems bearing on means of dispersal. These were 
preparatory to his second book on this subject, “ Plants, 
Seeds, and Currents in the West Indies and the Azores ” 
(1917), a record of his personal observations during 
visits to the Islands, and a valuable contribution to 
* the study of Island floras. The award of the Lmnean 
Medal of the Linnean Society in the same year, and his 
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election shortly after to a fellowship of the Royal 
Society, were a well-earned recognition of long years 
of quiet, steady, fruitful work carried out with remark¬ 
able singleness of purpose, A. B. R. 


Rev. W. A. B. Coolidgb. 

Bv the passing away, in his seventy-sixth year, 
of the Rev. William Augustus Brevoort Coohdge, 
at the Swiss home which he had built for himself, 
Chalet Montana, Grindelwald, another famous moun¬ 
taineer, who carried on the great traditions of the 
pioneers of the Alps, is removed from our midst. 
Not merely was he a climber of the very front rank, 
but the most erudite of the band, possessing a wonder¬ 
fully complete personal knowledge of the Central 
European Alps—of their topography and physical 
geography, their history, and that of the countries in 
which they are situated. Familiarly and equally 
conversant with English, French, and German, he was 
a prolific writer in all three languages, conveying his 
exceptional knowledge with conciseness yet with 
fascinating interest. He wrote, for example, the 
articles on Switzerland in all the three later editions of 
the “ Encyclopedia Britannica,” those portions on the 
geography and history of the country being not only 
of great value and meticulous accuracy but also of 
eminent literary merit. Besides his well-known guide¬ 
books (to the Dauphiny Alps, Lepontine Alps, Aduia 
Alps, Mountains of Cogne, and the Bernese Oberland), 
and his editions of Ball’s “ Alpine Guide ” and Murray’s 
“ Handbook of Switzerland,” he wrote a most charming 
book, “ The Alps in Nature and History,” m which 
his wide knowledge of the history, antiquities, folk-lore, 
religious and political development of the playground 
of Europe is used for our instruction in a truly delightful 
manner. 

Coolidge was a singular combination. An American 
citizen throughout his life, bom near New York and 
at school in the United States, he became an under¬ 
graduate of Exeter College, Oxford, where he took a 
first in modem history and won the Taylorian scholar¬ 
ship for French. He was afterwards elected to, and 
retained to the last, a fellowship at Magdalen. More¬ 
over, from 1883 until 1895 he acted as curate at South 
Hinksey, having taken holy orders. In 1909, however, 
he removed permanently to Grindelwald, where he had 
built the Chalet Montana as a home for himself and his 
priceless library of Alpine literature. 

For thirty-five years Coolidge spent the long vacations 
and some winter ones in climbing and exploration, in 
his best days accompanied by that wonderful guide, 
Christian Aimer; during this time he climbed practi¬ 
cally every peak m the whole of the Swiss, French, and 
Italian Alps. Elected a member of the Alpine Club 
in 1870, and an honorary member in 1904, he edited 
the journal of the Gub for the ten years 1880-2889. 
His greatest claim to fame, however, is in the realm of 
topographical and physical geography, the whole of 
his writings on these subjects being characterised by a 
degree of accuracy which renders them pre-eminently 
trustworthy and of high permanent value. 

A. E. H. Tutton, 
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Mr. F. S. Spiers. 

By the death of Mr. Frederick S. Spiers, science loses 
one who was well known for his ability as an organiser, 
particularly of affairs related to physical chemistry. 
Mr Spiers was bom on October 21, 1875. His father 
was a Dayan or Judge of the Jewish Court, He was 
educated at the Central Foundation School, Finsbury 
Technical College, and at the Central Technical College, 
South Kensington, and obtained the degree of Bachelor 
of Science (London). He was an associate-member of 
the Institute of Electrical Engineers and a fellow of the 
Institute of Physics. 

Mr. Spiers was best known for his work as secretary 
of the Faraday Society, which he assisted to found in 
1902. He was an indefatigable organiser. With his 
help the Society has become one of the most important 
organisers of scientific discussions in the country. 
These are noted for the way in which they have brought 
American, Continental, and British workers together. 
His ardour was so keen that sometimes it had to be 
checked owing to the exiguous character of society 
finances. In 1920 he added to his work that of secre¬ 
tary to the newly founded Institute of Physics, and 
in this post has shown a like activity and alertness in 
bringing to the attention of the Board every possible 
way of amplifying its work. For both of these societies 
he has proved himself a man whom it will be difficult to 
replace. 

During the War, Mr. Spiers stimulated the formation 
of a nitrogen products committee of the Faraday 
Society. As a result of the reports of this committee, 
in part drafted by him, important researches were 
earned out by the Munitions Inventions Department. 
He also organised for the British Science Guild the 
successful exhibitions of British Scientific Products 
held in 1917 and 1918. For his work in connexion 
with the War he received the Order of the British 
Empire. 

Mr. Spiers was well-read in all branches of physical 
chemistry, but his daily work gave him no opportunity 
for research. Two papers only appear in his name; 
one on the electromotive force of Clark cells (Phil Mag,, 
1896), and one on contact electricity (Phil. Mag,, 1899). 
His outlook was, however, much wider than his 
scientific work. He was a Hebrew and Talmudical 
scholar, and his love for music amounted to a passion. 
He was keenly interested in all forms of applied art, 
and at one time was engaged in the production of 
decorative metal work by electrodeposition. The gold 
medal and diploma of the Franco-British Exhibition 
(1908) was awarded for some of this work. The 
attendance at his funeral was a testimony to the 
large amount of work that he had done for Jewish 
education. He was a member of the Jewish Board 
of Deputies. 

His slight body was unable to stand the physical 
strain of all his activities. On several occasions he 
had been obliged to rest. For a couple of days before 
his death he took holiday, but returned on the Friday 
feeling rather worse than better. In the afternoon 
(May 21) he was found by one of his office staff lean¬ 
ing back in his chair. He had passed peacefully 
away. 
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News and Views. 


Limitations of space forbade more than reference 
in our issue of May 29 to the recent birthdays of Sir 
Edward A. Sharpey-Schafer, FRS,, and Sir W. M. 
Flinders Petrie, F.R.S. Sir Edward Sharpey-Schafer 
was born in London on June 2, 1850 Assistant 
professor of physiology in University College, London, 
from 1874 until 1883, he afterwards became Jodrell 
professor there, leaving in 1899 to occupy the chair 
of physiology in the University of Edinburgh Sir 
Edward is especially distinguished for the great 
variety of his work in physiology, for his -series of 
brilliant investigations into the nervous system, for 
his fruitful exploitation of histological methods, for 
his valuable discovery of the function of the supra¬ 
renal glands, and for the success with which he has 
applied physiological research to results of practical 
importance, A leader m physiological and histo¬ 
logical inquiries, he has stimulated the prosecution 
of research, with noteworthy issues, through large 
numbers of student disciples Sir Edward's earliest 
communication to the Royal Society was made so far 
back as April 3, 1873 The paper, printed in abstract 
in the Proceedings , was entitled “On the Structure 
of Striped Muscular Fibre"; afterwards the paper 
appeared m full m the Philosophical Transactions, 
but the title was changed to “On the Minute 
Structure ot the Leg-muscles of the Water-beetle " 
As general secretary of the British Association from 
1895 until 1900, Sir Edward rendered distinct service 
to science He was president of that body at the 
Dundee meeting, held m 1912, delivering an address 
on the nature, origin, and maintenance of life At the 
Oxford gathering of 1894 he was president of the 
physiological section Awarded a Royal medal by the 
Royal Society in 1902, he was Copley medallist in 
1924. Sir Edward is a foreign member of the Reale 
Accademia Nazionale dei Lrncei, Rome. 

Sir W, M Flinders Petrie, probably the foremost 
of living Egyptologists, was born on June 3, 1853, at 
Charlton, a descendant, on his mother’s side, of Capt 
Matthew Flinders, R.N., hydrographer and geographer, 
who is credited with having first suggested the name 
* Australia' for the island continent. Sir Flinders, 
who was educated privately, began archaeological 
survey and research work more than fifty years ago. 
He was then specially interested m ancient British 
remains. In 1881 he took up research work in con¬ 
nection with the pyramids at Gizeh, and thence 
onwards down to recent days he conducted surveys 
and excavations in Egypt, exhibiting results which 
his countrymen have regarded with gratitude and 
admiration. Between 1888 and 1890 he was at work 
in the Fayuro. In 1894 Sir Flinders founded the 
Egyptian Research Account, which ultimately became, 
in reconstruction, the British School of Archaeology in 
Egypt. In 1906 he was awarded the Huxley medal 
of the Royal Anthropological Institute. Among his 
numerous publications may be cited t4 A History 
of ,|Sgypt/' " Ten Years' Digging in Egypt/' 
'* Regions life in Ancient Egypt" (1924). 
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A movement to stimulate the study of pre-Roman 
Italy, which may be expected to have far-reaching 
effects on our knowledge of the early cultures of the 
whole Mediterranean area, has been inaugurated by 
the National Etruscan Congress, which was held at 
Florence at the end of April and the beginning of May, 
when, according to the report of the Milan corre¬ 
spondent which appears in the Times of May 25, a 
number of papers dealing with the language, culture, 
religion, and antiquities of the Etruscans were read. 
Prof. Luigi Pareti, professor of ancient history in the 
University of Florence, supported the theory that the 
Etruscans arrived in Italy by land and not by sea, 
traces having been left of their passage across the Alps ; 
and further, that they were descendants of the lake- 
dwellers of the Emilian region. The problem of the 
Etruscan language was discussed by Prof. Bartolomeo 
Nogara and Prof Trombetti The latter distin¬ 
guished three linguistic strata in the Mediterranean 
basin, of which the Basque is the oldest The Etrus¬ 
can he-assigned to the second group with the lan¬ 
guages of Anatolia A paper by Prof. Sogliano, 
which is said to have attracted much attention, 
supported the view that Pompeii was probably Etrus¬ 
can and that the Temple of Jove in that city was the 
Roman substitute for a true tripartite Etruscan 
temple Details of Prof Scgliano’s argument will 
be awaited with much interest in the hope that 
they will throw further light on the question of the 
extent of the Etruscan element in Roman culture, and 
particularly in Roman religion Committees were 
appointed to supervise the publication of two series of 
volumes, one dealing with the culture and institutions 
of the Etruscans, the other containing monographs 
on Etruscan centres At the conclusion of the Con¬ 
gress, visits were paid to the tumulus of Montecal- 
vario at Castellina del Chianti, Vetuloina, Populoma, 
and Volterra 

The sixth annual report of the British Non-Ferrous 
Metals Research Association, which has just been 
received, is a remarkable record of progress The 
expenditure on research during the coming year, 
including certain investigations the direction of which 
is shared with other bodies, will amount to about 
20,000/ We are glad to see that the list of new 
members who have joined the Association during the 
year includes many large users of non-ferrous metals, 
such as railway companies and electrical firms, and 
also manufacturers of scientific instruments, as well 
as smelters and manufacturers of metals and alloys. 
The Association owes much to the energy and know¬ 
ledge of its Director of Research, Dr. R. S. Hutton, 
while its policy of encouraging research work in the 
universities and other public institutions, by appoint¬ 
ing salaried workers under the direction of scientific 
men of standing, has proved beneficial to all parties. 
It has now been found necessary to establish a small 
central laboratory, accommodation for which has 
been provided by the University of Birmingham. 
The report contains an account of the position of the 
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investigations already xn progress, and also of the 
new investigations which have been begun, the latter 
including work on annealing furnace practice, the 
working properties of zinc, plumbers' joints, and 
alloys suitable for use at high temperatures In the 
last-mentioned field interesting results have been 
obtained and published. The report is obtainable 
from the offices of the Association, 71 Temple Row, 
Birmingham 

A joint committee representing the Royal Society 
of Edinburgh, the Royal Physical Society, and the 
Royal Scottish Geographical Society, has made the 
first award of the Bruce Memorial Prize to Mr James 
Mann Wordie, of St John's College, Cambridge, for 
his geological and oceanographical work in Arctic and 
Antarctic regions. Mr Wordie accompanied the 
ill-fated Shackleton expedition of 1914-1916 to the 
Antarctic, and was present with Dr Bruce in Spits¬ 


bergen in 1919 and 1920. Later he led an expedition 
to Jan Mayen, while in 1923 his attempt to reach the 
east coast of Greenland was frustrated by heavy pack 
ice. As a result of his visits to polar regions he has 
made several valuable contributions to the knowledge 
of ice-formation at sea, of bottom deposits of Antarctic 
seas, and of Arctic geology. The Bruce Prize, founded 
to commemorate the work of Dr W S Bruce, is 
awarded biennially for notable contributions to science, 
the outcome of personal visits to polar regions, its 
object being to stimulate further exploration. The 
medal (Fig i), which forms part of the award, is 
shghtlv modified from that designed by Dr. Bruce to 
commemorate the Scottish National Antarctic Expedi¬ 
tion of 1902-1904 

The Journal of Geophysics and Meteorology , vol. 1, 
No 2, issued under the editorship of the late Dr. 
Friedmann, former Director of the Central Physical 
Observatory at Leningrad, contains twelve papers, 
all of which are m Russian, save one, which is in 
German (with a Russian summary) ; but short 
summaries of the Russian papers are given, six in 
English, one m French, and four in German. The 
contents relate mainly to meteorology, but a useful 
summary of magnetic results obtained at Pavlovsk 
(now to be known as Slutzk) is included ; these are 
for the years 1912-1923, for which Pavlovsk data 
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have not hitherto been published, the Annales of the 
Central Physical Observatory being temporarily 
suspended. The diurnal inequalities of each of the 
three elements of magnetic force are given in the 
mean for each of the twelve years . the seasonal 
variations of the diurnal inequalities are not indicated. 
An interesting article by Kurt Wegener (Hamburg) 
deals with the artificial production of rain, describing 
an attempt in this direction and the reasons why 
failure in this and all such attempts must be expected. 

During the present century there have been 
several great volcanic eruptions in Japan, especially 
those of the Usu-san (Hokkaido) in, 1910, the Asama- 
yama (central Japan) in 1908-14, and the Sakura- 
jima (southern Japan) in T914. These are all well- 
known active volcanoes The great eruption of 
Tokachi in Hokkaido that began on May 24 took 
place, however, from a volcano that was supposed 
to be extinct, and from a crater 
that has been occupied by a lake 
within historical times. The first 
explosion ejected the water from 
this lake Later m the day there 
were two other explosions, ac¬ 
companied or followed by an out¬ 
flow of lava By the last explosion 
part of the wall of the crater was 
blown away. Several hamlets and 
the greater part of the town of 
Furyono have been destroyed, and 
900 persons are reported to have 
been killed by floods and lava- 
streams 

On Ins return from a tour of 
British West Africa, Mr. Ormsby- 
Gore, Under-Secretary for the Colonies, gave some 
of his impressions to a representative of the 
Times The Gold Coast Colony has made re¬ 
markable progress during the last five years, due 
largely to the great development of motor roads and 
transport facilities. Work is also proceeding on the 
construction of a modern deep-water harbour at 
Takoradi, which will be of great value in tjfie two 
staple trades, cocoa and manganese-ore. ’Nigeria 
shows great prosperity and, with a large surplus 
balance in the past year, is justified in proceeding 
with the development of its transport. The present 
road system is entirely inadequate and a serious 
hindrance to the development of cotton growing. 
Mr. Ormsby-Gore will outline in his report a con¬ 
tinuous programme of railway construction of any¬ 
thing from 100 to 150 miles a year for the next five 
years The provinces of Sikaso, Zaria, and Kano 
alone may be expected to increase their annual cotton 
output to 250,000,000 bales of 400 lb. each of a fine 
type of American cotton. When a new type of 
cotton, on which the Agricultural Department is now 
experimenting, is produced* the middle belt of 
Nigeria will yield also an important crop of export 
cotton. In conclusion, Mr. Ormaby^Gore expresses 
himself as strongly opposed to any extension of the 
length of residence of European officials in West 
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Africa* The leading commercial firms are tending to 
reduce rather than to extend the period of stay of 
their officials 

The key idea of Prof J. McLean Thompson’s 
lecture before the Royal Society of Arts upon " The 
Sea 1 Transport and Storage of Fruit,*' published in 
the Society's journal for February 26, appears to 
be that the fruit carried to Great Bntam has to be 
regarded as a ‘ living passenger ’ Thus regarded, it 
is desirable to harvest and keep it under such Condi¬ 
tions before shipping, that the fruit has ripened 
normally, and then in transit, if conditions are suitably 
adjusted, it may be possible, without the expense of 
cold storage methods., to keep it at that condition of 
restful dormancy which often seems to follow in living 
fruit and seed upon the attainment of maturity. 
Prof. McLean Thompson was apparently not m a 
position to discuss methods by which, under com- 
mercia J conditions of storage, ripe fruit, of apple s and 
oranges, has thus been kept in good condition for 
several months without resort to cold storage. He 
makes, however, a plea for further endowment of 
research at the great ports of Britain at which our 
imported food supplies enter, in order to enable a 
more thorough exploration of the methods, individual 
to every fruit, by which he hopes that ultimately we 
may succeed in transporting and storing suitably 
mature fruit by a treatment which will be based on 
a recognition of its needs as a living organism at a 
certain stage of existence The chairman, Sir Halford 
John Mackinder, endorsed Prof. McLean Thompson's 
plea for research, but added the advice to the com¬ 
mercial interests involved that they should recruit 
from universities and colleges scientific practitioners 
prepared to apply scientific knowledge under com¬ 
mercial conditions to the workaday problems pre¬ 
sented by the ' rough and tumble of trade ’ conditions 
under which shipping, transport and storage of fruit 
must take place. 

In the annual report of the Rockefeller Foundation 
for 1924 Dr. George Vincent, the president, surveys 
the activities of the Foundation for that year These 
include a contribution of 350,000 dollars towards the 
publishing of an international journal for abstracts of the 
biological sciences, reports on the progress of medical 
education in various countries, and contributions 
for travelling fellowships. Grants were made to 
various medical schools in Great Britain, Canada, the 
United States, and China, funds provided for nursing 
education at Yale University and other schools and 
hospitals, campaigns organised against yellow fever, 
malaria, and hookworm disease, contributions made 
to the Health Section of the League of Nations 
towards epidemiological intelligence and study tours 
arranged for health officers, and assistance given to 
mental hygiene projects in the United States and 
Canada. The income of the Foundation in 1924 
amounted to 8,191,566 dollars, and the disbursements 
*0. 7,388,822 dollars. The report also contains reports * 
at #** directors 0# sections, summaries of the work 
carried but in various lands, and lists of pubiica- 
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tions of members and others directly associated with 
projects in which the Board participated. 

It is reported that archaeological and historical 
discoveries of considerable importance have been 
made by Sir Aurel Stein, who has been engaged during 
the last two months on a tour of investigaribn m the 
Upper Swat on the Indian frontier, This area 
abounds m stupas, rock-carved reliefs, and other 
Buddhist remains, and for many years it had been 
anticipated that, given settled conditions, it would 
prove a profitable field for archaeological exploration 
That its strategic importance has long been recognised 
is indicated by the strongholds of old-time chieftains 
which abound, and it is an examination of the topo¬ 
graphical features m this connexion that has led Sir 
Aurel Stem to a conclusion of very considerable 
historical interest. According to a dispatch from 
the Simla correspondent of the Times which appears 
in the issue of May 27, Sir Aurel believes that he has 
succeeded in identifying in a part of the Swat hills 
known as Torwal the site of Aomos, the fortress 
described by Arrian winch Alexander captured in 
327 a c This is usually considered to be the greatest 
achievement of his remarkable march on India. The 
topographical features of this suggested site appear to 
correspond with the description given by Arrian. 
Sir Aurel Stem himself showed some years ago that 
the suggested identification of Aornos with Mahaban 
was untenable on the ground that the summit of that 
mountain did not correspond with the extensive 
plateau which figures m the Greek account. The 
probability that Alexander's march to India led him 
to Bajaur and the Swat valley has now been greatly 
strengthened. It is further reported that Sir Aurel 
Stein has discovered two Buddhist shrines mentioned 
by Chinese pilgrims, a stone bearing the miraculous 
footprints of Buddha and a boulder with an impression 
of Buddha’s drying clothes, which shows signs of 
continued local worship. 

Prof. G. H. Hardy, Savih^n professor of geometry 
in the University of Oxford, has been elected a corre¬ 
sponding member of the Vienna Academy of Sciences. 

The following have been elected foreign associates 
of the National Academy of Sciences of the United 
States of America Prof. Jacques Hadamard, pro¬ 
fessor of analysis at the F.cole Polytechnique, Pans; 
Prof. Richard Wills tetter, formerly professor of chem¬ 
istry at the University of Munich , Sir Frank Dyson, 
Astronomer Royal, Great Britain ; Prof Max Planck, 
director of the Institute of Theoretical Physics at the 
University of Berlin. 

The thirty-first annual congress of the South- 
Eastern Union of Scientific Societies will be held at 
Colchester on June 9-12 under the presidency of 
Mr. Reginald A. Smith, of the Department of British 
and Medieval Antiquities, British Museum. The 
presidential address, " Essex in Pre-Saxon Times,” 
will be delivered on June 9 ; other papers promised 
.include " The Plant Communities of the Seashore,” 
by Dr. E, J. Salisbury, " Dr. Wm. Gilberd, of Col¬ 
chester, Author of * De Magneto,’ ” by Mr. C. E, 
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Benham, “ Some Curious Aspects of Evolution, 1 ' 
by Mr. E C. Stuart Baker, and " The Correlation 
of the Lower Palaeolithic," by Mr S. Hazzledine 
Warren. 

We much regret that, by an oversight, the name of 
Ives Delage was included in the column of Con¬ 
temporary Birthdays in our issue of May 8 Prof. 
Delage died on October 8, 1920 

Erratum. Nature of May 22, p 720, col 1. In 
formula at bottom of column, for "cos 2/0" read 
" cos 0/2 ** 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A lecturer 
in mechanical and civil engineering at Loughborough 
College—The Registrar (June 7) An assistant 
lecturer and demonstrator in chemistry and an 
assistant lecturer and demonstrator in engineering at 
the University College of South Wales and Monmouth¬ 
shire—The Registrar, University College, Cardiff 
(June 14) A reader m mechanical engineering at 
King's College, Strand—The Academic Registrar, Uni¬ 
versity of London, South Kensington, SW7 (June 
1 7) A professor of botany at the University College 
of Wales, Aberystwyth—The Secretary (June 19). 
A professor of Arabic, Persian, and Hindustani at 
Trinity College, Dublin—The Secretary (June 21) 


A professor of chemistry and assaying at the Indian 
School of Mines, Dhanbad—The Secretary to the High 
Commissioner for India, 42 Grosvenor Gardens, S.W.i 
(June 21). A junior technical officer for develop¬ 
ment work in connexion with instruments and small 
precision apparatus—The Superintendent, Royal 
Aircraft Establishment, South Farnborougli, Hants 
(June 26, quoting references No A. 95). A curator 
of the Colchester and Essex Museum, Colchester— 
The Town Clerk, Town Hall, Colchester (June 28). 
A librarian for the University of Aberdeen — The 
Secretary, The University, Aberdeen (June 30). An 
assistant in the industrial engineering division and an 
assistant in the science library of the Science Museum, 
South Kensington — The Director and Secretary, 
Science Museum, South Kensington, S W.7 (June 30). 
A lecturer in zoology, with special reference to the 
comparative anatomy and embryology of vertebrates, 
in the University of Edinburgh—The Secretary to 
the University (July 23) A temporary junior 
assistant (metallurgist) under the directorate of 
metallurgical research, Woolwich—The Chief Super¬ 
intendent, Research Department, Woolwich, S E 18. 
Instructor lieutenants in the Royal Navy—The 
Adviser on Education, Admiralty, Whitehall, S W 1 
A lecturer m botany at the Birmingham Municipal 
Technical School--The Principal 


Our Astronomical Column. 


Comets —Ensor’s Comet maintained the anomalous 
position of its tail for a full month. On March 16 the 
tail was 8o° from the prolongation of the radius vector 
from the sun , on Apnl 3, nearly 70° , and on April 13, 
about 6o° Since matter expelled from the head 
under solar repulsion would initially proceed along the 
radius vector, it would seem that the tail was not due 
to such repulsion : it is not easy to explain its direc¬ 
tion, for there was no definite nucleus that could be 
regarded as a centre of repulsion On April 13 the 
comet had sunk to magnitude 17 and was not followed 
for longer 

Finlay's periodic comet is due to return to perihelion 
about June 23 It will not be very well placed for 
observation at this return, being low m the morning 
sky just before dawn 

The following ephemeris for o h is from the B.A A 


Handbook . 
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It will be better placed in July, owing to its north¬ 
ward motion It was last seen in 1919. 

Comet Pons - Wmnecke will return to perihelion 
in June 1927 An ephemens by Mr F E Seagrave 
indicates that it will approach the earth within 4J 
million miles on June 26, when its horizontal parallax 
will be 190'. A well-defined object at that distance 
would serve admirably for deducing the solar parallax, 
but it is rather too much to expect that the comet will 
have a sufficiently definite nucleus for this purpose. 

Minor Planets —A note by B Asplind m Astr. 
Nach No. 5442 demonstrates that the hitherto 
umdentitled planets Simeis 59 and Simeis 60, discovered 
m 191b, are identical respectively with 1029 (dis¬ 
covered last year and named La Plata) and with 962 
(discovered in 1921) This identification affords 
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material for a great improvement in the orbit elements 
of these planets The following planets have been 
recently named . 829 Academia, 830 Petropolitana, 
917 Lyka, 962 Aslbg, 984 Gretia, 1026 Ingrid 

The Spectrohelioscope —A description of this 
instalment by Dr Hale has already appeared m the 
Proceedings of the National Academy of Sciences, 10, 
361, 1924, and in Nature, 114, 628, 1924 In the 
April number, 1926, of the Publications of the Astro¬ 
nomical Society of the Pacific , Dr. Hale gives other 
details of his instrument, which is now permanently 
set up at his new solar laboratory in Pasadena. 
Recent observations indicate its wide scope as an 
important instrument of research and not merely as 
a very useful scouting auxiliary of the spectroheho- 
graph. The observations are made visually with the 
hydrogen line Ha. Besides the prominences around 
the sun's limb, it is usually possible to see prominences 
projected on the disc as dark areas, and bright or dark 
Bocculi, including hydrogen vortices around sunspots. 
In addition, by setting the second slit on different parts 
of the Ha line, on occasions when there are great line 
distortions due to high radial velocities, the instal¬ 
ment admits of observations being made in rapid 
succession of, for example, a brilliant eruption on the 
violet side of the line and, on the red side, of a dark 
absorbing mass descending rapidly into the hydrogen 
vortex. Dr. Hale suggests the possibility of a photo¬ 
graphic attachment for reproduction 0/ these rapid 
changes in the form of moving pictures. An account 
is given of phenomena, accompanying the very largp 
sunspot of January 1926, and another spot m Feb¬ 
ruary, which could be seen with the spectrohelioscope* 
The author describes modifications he is introducing 
into the construction of an improved instrument for 
precision measures of some of these solar phenomena, 
which it is now possible to study in great detail., We 
hope to publish shortly an illustrated account of the 
instrument and of Dr, Hale's recent work with it 
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The Social Organisation of the Pomo Indian.— 
A detailed descriptive study of a concrete example of 
social organisation in its actual working is given by 
Mr. Edward Winslow Gifford in his " Clear Lake Pomo 
Society," which is published by the University of 
California as vol i8, No 2, of the Publications in 
American Archctology and Ethnology This is not an 
abstract analysis, but is an account of the households, 
their members, and their affinities one to another, 
familial and social, as well as their occupations and 
their activities, ceremonial and other, in the Eastern 
Pomo village of Cigom on the eastern shore of Clear 
Lake, Lake County, California. A census by a former 
inhabitant made in 1 gig totalled 235 individuals, 
25 per cent hading from neighbouring villages. These 
' foreigners ’ residing m the village invariably do so 
because of marriage All but two of the twenty 
living-houses were occupied by two or more families, 
the number of entrances and the number of fires in 
each house corresponding to the number of families 
The nucleus of the family was a man, his one wife 
(monogyny being the rule), and their offspring In 
size the family group varied from one to ten, but the 
average was four and a half individuals Of blood 
relationships noted, 36 were matnlineal, 16 patrilineal, 
5 were neutral, and one unknown In half the cases 
the newly-married couple lived with the husband's 
father, in half with the bride's father. The chieftain¬ 
ship was hereditary, each chief heading a group 
related to him, usually through females, but there was 
no village or supreme chief Among the Eastern 
Pomo, of eight cases of succession to the chieftainship, 
four -were from the mother's brother to sister’s son, 
one doubtfully so, two from brother to brother, and one 
from father to son Among the Northern Pomo, of 
three cases two were from father to son, and one from 
mother’s brother to sister’s son There was an occa¬ 
sional custom of naming a child fdr a grandparent, 
more frequently paternal than maternal 

The Toradja ok Central Celebes —Dr Walter 
Kaudern, in the second part of his “ Ethnographical 
Studies in Celebes ’’ (Gbteborg * Elanders Boktrycken 
Aktiebolag), deals with the migrations of the 
Toradja. It is generally agreed that the Toradja are 
not the aboriginal inhabitants of Central Celebes 
Nor are they a uniform race . two distinctly different 
types are found, the majority of the people being of a 
rather dark brown type with round broad face and 
short broad nose , while the less numerous light 
brown type has a comparatively oval fape, the nose 
being long and narrow, straight or slightly curved 
Apparently the two types were already mixed when 
they reached Central Celebes Taking the three big 
Toradja groups, the Paloe, the Koro, and the Poso 
Toradja, and basing investigation on accounts of 
migrations m historic times, legends of prehistoric 
migrations, inferences from the direction of the home 
of departed spirits, and cultural, linguistic, and other 
relations, it would appear that the migrations pro¬ 
ceeded along two principal routes, both beginning in 
the south-east in the tract of Malih on the coast of the 
Bone Gulf. One went to the north-west to the 
regions west of Lake Poso, the other went first almost 
due north and then sent out branches to the north¬ 
east and north-west. The former route was that of 
the Koro Toradja, the latter that of the Poso and 
Paloe Toradja. The latter only formed part of the 
easterly stream of people, and moving on m front of 
the Poso Toradja, spread farther to the north and 
nogthrweat. Present knowledge is not sufficient to 
justify any statement as to the kinship of Poso and 
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Paloe Toradja, though there appears to be no essential 
difference. These migrations were still going on in 
the eighteenth century Their cause is obscure , it 
may have been over-population of the cultivated areas; 
and attempts to fly from epidemics, of which there 
is legendary record, may have been a contributory 
cause 

Food of Terns —Dr W E Collinge gives an 
account (Blakeney Point Publication, No 20) of his 
investigation of the food of terns, undertaken at the 
invitation of the National Trust, m consequence of 
numerous complaints by local fishermen that these 
birds were destroying the inshore industry in flat fish 
The author found that the food of the terns in the 
vicinity of Blakeney Point consisted of 40*32 per cent, 
of fish, of which 25 48 per cent was food fishes and 
14*84 per cent sandeels The food fishes were 
entirely whiting, haddock, herring, and whitebait, 
and in no single instance was there any trace of flat 
fish in the stomach contents He concludes, therefore, 
that any recent scarcity of flat fish in the Blakeney 
Point area can in no way be attributable to the terns 
living there This vindication should go a long way 
towards reassuring the local fishermen and enlisting 
their goodwill in the preservation of this nesting site 

A Maieless Race of Daphnia which produces 
Ephippial Eggs —Dr A M Uanta (ZeUschr f 
mduhtive Abst und Vererbungslehre, Bd 40, 1925) 
describes a maleless race of Daphnia pulex in which 
nevertheless the characteristic ephippial or 1 winter ' 
eggs are produced and developed without fertilisation. 
The author notes the characters by which this race 
differs from other types of D pulex Males have not 
been found in this race, m spite of long obseivations 
on the stock and experimental efforts to cause their 
production. The usual parthenogenetic (' summer ') 
and ephippial (' winter ') eggs are produced, and in 
every phase of their ovarian and post-ovarian develop¬ 
ment resemble the corresponding two types of eggs 
produced by other Daphmdap, and their homology 
with these is beyond doubt These ephippial eggs— 
which the author suggests should be called pseudo- 
sexual eggs—readily hatch without fertilisation This 
race is possibly identical with the race found in 
Spitsbergen, in which similar behaviour has been 
suspected The author suggests that the race 
represents a possible step in advance m the evolu¬ 
tion of Cladocera in that (1) it has the ephippial egg 
adapting it to habitats m which periods of drought or 
low temperature preclude the survival of active 
Cladocera or of the usual parthenogenetic eggs, and 
that (2) it possesses the obvious advantage that the 
non-occurrence of males leaves every individual 
productive of eggs of the type called forth by the 
particular temporary conditions of the environment. 

Changes in the Bottom Fauna of Illinois River 
and Peoria Lake —R. E. Richardson ( Bull Illinois 
Nat Hist . Survey, vol 15, 1925) records the changes 
in the bottom fauna of Lake Peoria from 1920 to 1922. 
In a former paper it was shown that during the six 
or seven years preceding 1920 there had been an almost 
complete extermination of the older normal bottom 
fauna over a stretch of about 90 miles of the Illinois 
River, including Peoria Lake, and practically complete 
oxygen exhaustion. This was associated with a large 
increase (about eight times) in the animals slaughtered 
in the Chicago stockyards between 1914 and 1918, 
"with a corresponding increase in the waste matter 
entering the sanitary canal which discharges into the 
Illinois River Heavy mortality among the fresh- 
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water snails occurred ; in August 1917 dead snails 
acres in extent were seen floating down the river past 
Peoria and Havana. The present paper indicates a 
slight though measurable improvement in the condi¬ 
tion of the bottom fauna in the two years 1920-22, 
but the increase in kinds was almost wholly confined 
to the group of tolerant Sphaerud snails which sur¬ 
vived the destruction of 1915-18. The extension of 
the range of these snails was parallel to the tremendous 
increase m numbers of tubificid worms, which ranged 
so high as 69,000 per square yard opposite Rome in 
August 1922 and is taken as an indicator of bad 
bottom. The material was collected by a Petersen 
bottom sampler Species that have disappeared 
from Peoria Lake since 1914 include all but three or 
four of a total of more than 40 species of fresh-water 
mussels, all the snails of the family Ammcolidae, and 
all but one species of the formerly important and 
conspicuous family Vivipandae. The author gives 
a list of the missing species in the same Bulletin, 
Article 6 

The Absence of an Innate Sexual Cycle in 
Cladocera —Weismann's view that m Cladocera 
there is an innate sexual cycle quite independent of 
environmental influences is contradicted by observa¬ 
tions by Dr A M. Ranta (Amev. Natur , vol 59, 
1925), which indicate that stock recently derived from 
fertilised eggs of Mcnna macrocopa is neither less nor 
more prone to produce males, under appropriate 
environmental conditions, than stock which has 
descended 300 generations since last undergoing 
sexual reproduction. 

The Symbiosis of a Fern and an Alga —Alfred 
Limberger records some observations (Sitzungsber 
Akad der Wissensch , Wien, Abt I 143, pp 1-6) which 
make very much more precise our knowledge of the 
relation existing between the little water fern Azolla 
and the blue-green Alga Anabaena, which is always 
found in small cavities in the leaves There are four 
species of Azolla distributed over different parts of 
the globe, but in all cases this blue-green alga is 
associated with the fern ; the, intimacy of the relation 
thus established between two plants of very different 
type has been a matter of speculation. Limberger 
succeeded, by cultivating Azolla over winter on fairly 
dry soil in a cold greenhouse, in obtaining a stock of 
the fern quite free from the blue-green alga So long 
as this plant was kept growing under normal con¬ 
ditions next summer, it grew perfectly well and no 
significant difference could be noted between the 
alga-infested and the alga-free cultures of the fern, 
Curiously enough, with two different species of Azolla 
thus freed from Anabsena, another blue-green alga, 
Oscillatoria, was found infesting the fern though not 
entering the leaf cavity, as if the fronds of this little 
fern had some definite chemotactic attraction for 
blue-green Algae or special facilities for their nutation. 
With the algae-free Azolla, Limberger repeated some 
previous cultures of the plant in food solution with and 
without nitrogen. It was now found that the fern 
free from Anabaena died or grew very poorly in 
nitrogen-free solutions, whilst the fern with Alga in 
the leaf cavities flourished. Definite evidence seems 
thus to be provided for the possibility of nitrogen 
fixation by the alga, which under unfavourable con¬ 
ditions of growth is utilised by the fern. When other 
sources of nitrogen are present, the alga seems of 
little use to the fern, in fact may grow so excessively 
as to become a nuisance. 

An Upper Cretaceous Flora. —Under the title 
' The Flora of the Ripley Formation," Edward 
Wilder Berry describes, in Professional Paper 136 of 
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the United States Geological Survey, an Upper 
Cretaceous flora of some 135 species. The total 
number of genera represented is 71 ; of these a 
supposed Alga Halymemtes, and a form referred to 
Selaginella, are of doubtful botanic affinity; m 
addition there are six species of ferns, 9 gymnosperms, 
9 monocotyledons, and 105 dicotyledons, of which 
only 10 belong to sympetalous genera. While nearly 
all the ferns and conifers found appear to have a 
wide distribution " as befits their ancient lineage," 
most of the dicotyledons are recorded for this Ripley 
formation only, and of the 28 per cent, that occur 
elsewhere, most of them are only recorded from 
Greenland, which is perhaps the place of origin of the 
Upper Cretaceous flora of North America Sixteen of 
the Angiosperm genera recorded have not been re¬ 
cognised in post-Cretaceous deposits, and the author 
points out that the contrast between Upper Cretaceous 
and Eocene floras is usually under-estimated, in part 
owing to the habit of laying stress upon the coming 
of the Angiosperms m Upper Cretaceous time, which 
it is " the fashion to picture—as a sudden and over¬ 
whelming event." 

The Microscopic Structure of Coal —A most 
interesting lecture on this subject, given before the 
Royal Society of Arts by Dr Reinhardt Thiessen of 
the United States Bureau of Mines, is published in the 
Society's journal for April 23 After a brief intro¬ 
ductory statement of the manner in which various 
lands of coals may be pictured as arising progressively 
from plant remains such as may accumulate under 
the conditions of the peat bog, where vegetable decay 
is very slow and in the lower layers of the peat has 
practically ceased, Dr Thiessen proceeded to analyse 
the various types of appearance found in bituminous 
coals, the clarain, vitrain, fusam, etc, of British 
writers, into terms of plant remains recognisable by 
microscopic study Under the microscope Dr. 
Thiessen recognises two main classes of constituent * 
{«i) the compressed woody and fibrous fragments of 
plants, the anthraxylon, and (2) indefinite masses 
made up of finely macerated plant material, macerated 
wood, cuticle, spores, etc., grouped under the term 
' attritus.' From this lecture it would appear that 
the methods of study of the coal mining geologist and 
the palaeobotamsts are converging at present in their 
application of new methods of technique with the aid 
of the microscope to reveal the minute structure of 
the compressed fragments of plants embedded in the 
rocks (Harris, Nature, May 8, 1926, p. 670) 

Colorado River —The remarkable characteristics 
of the Colorado River, U.S.A., form the subject of 
Water Supply Paper No. 556 issued by the U.S. Geo¬ 
logical Survey. The river is of exceptional value for 
irrigation and water power, as it combines in proper 
sequence for full development and use a large quantity 
of water, great concentrations of fall, reservoir sites 
for the control of flow, sites for power plants, -and 
several million acres of irrigable land below the 
district in which power can be developed. The drain¬ 
age basin comprises 244,000 square miles and covers 
parts of seven States. The most urgent need of the 
basin is flood protection for cities, towns, and large 
irrigated areas near Yuma and in the Imperial Valley. 
It is stated in the report that property to the value of 
one hundred million dollars ana the prosperity of 
many thousands of inhabitants on both sides of the 
international boundary between the United States 
and Mexico are seriously menaced by the lack df 
efficient control works, and this menace is increasing 
yearly, the maintenance of banks and levees becoming 
more difficult and costly as time goes dm. Mr. In 
Rue, the writer of the report, ban made systematic 
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inspection of the basin since 1914, and the information 
collected, including geological diagrams and photo¬ 
graphs, is intended as a basis for outlining a compre¬ 
hensive scheme of development for the river and for 
selection of a site for earliest development 

An Ancient Specimen of Uraninite —Another 
estimate of the age of the earth's crust has been formed 
from the examination of a sample of uranium lead 
found m South Dakota. The results of this investiga¬ 
tion, carried out by T. W. Richards and L P. Hall, are 
published in the Journal of the American Chemical 
Society for March 1926 The atomic weight, corrected 
for the influence of a known thorium content, is 
206 02 Since the sample is nearly pure uranium 
lead, its age is about 1-5 xio* years. 

Penetrating Cosmic Radiation —In a recent 
communication to Nature, M L N Bogoiavlensky, 
writing from Leningrad, gives the results of some 
investigations made by him m the Caucasus, in a 
region of radium deposits, on " Highly Penetrating 
Rays of the Earth." A close survey has been 
made of the penetrating radiation in an area of 
about 11,000 square yards, traversed by cracks in 
travertin, containing radio - active material The 
results when plotted give equi-radiation lines roughly 
arallel to the cracks A measure of the penetra- 
llity of the radiation was obtained by the use of 
lead screens beneath the electrometer at the various 
observing stations, indicating 7-radiation from a 
radio-active material at 22 stations out of 92 At the 
other 70 stations a more penetrating radiation only 
was observed The minimum screened values varied, 
showing a variation (even in this small area) of the 
ionisation due to a more penetrating radiation than 
that from radium. At these stations the use of side 
screens was without effect Experiments in other 
places over soil of low radium content gave varying 
values for the ionisation and showed also a very small 
absorption of the radiation by lead screens M 
Bogoiavlensky*s results would appear to supplement 
those of Hoffmann, who explains tne effects by the exist¬ 
ence of a more penetrating radiation from radium than 
the previously known hardest rays from radium C 
Against this, Hess has pointed out that the result is 
explicable on the assumption that the cosmic ravs do 
not appreciably ionise a gas, but only the softer 
secondary, etc , rays due to these 

Secondary Radiation from the Surface of the 
Earth.— In the Physikahsche Zeitschnft (March 15, 
1926) Hess discusses the very penetrating ' cosmic ' 
radiation and the difference between the absorption 
co-efficients in water obtained by KolUhdrster and by 
Millikan. He takes exception to the use of lead as a 
screen for absorption measurements on account of the 
appreciable radium content of different lead samples, 
and for this reason questions Hoffmann's deduction 
that the penetrating radiation at sea level can be 
wholly explained as the result of known radio-active 
elements Hess points out that this explanation will 
not fit the fact that the ionisation first decreases and 
then increases with increasing distance above the 
earth. He points out further that the key to the 
results obtained by Hoffmann and by Behounek may 
lie in the circumstance that the * cosmic 1 radiation 
experiences the Compton effect on scattering, with 
consequent formation of softer 7-ray*, if it is a fact 
that the ionisation by the softer derived radiation is 
much greater than that of the primary rays. Already, 
in 19x2, Hess suggested that a part of the differences 
between measurements of penetrating radiation on 
land and water might be referred to differences in the 
aecqpidary radiation from the surfaces. 
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The Crystal Structure of Catechol —The 
stal structure of catechol has been determined by 
A. Caspari, using the rotating crystal method with 
the three crystallographic axes as rotation axes. 
Diagrams obtained by projection of the photographs 
on paper are given m the Journal of the Chemical 
Society for March 1926 From these the number of 
molecules per unit cell has been deduced as eight, and 
their manner of disposition is discussed. 

Nutritive Value of Synthetic Fats. —From 
experiments carried out with albino rats and described 
in the Proceedings of the imperial Academy oj Japan 
for January 1926, the approximate nutritive values 
of synthetic fats containmg fatty acids of an uneven 
number of carbon atoms have been tabulated As a 
check, the food values of fats contaming fatty acids 
of an even carbon atom content were determined 
under similar conditions No sharp line of division 
could be drawn between these two classes of fats as 
regards their nutritive value 

Intensity of Illumination and Photochemical 
Change — Berthoud and Bellenot's experiments on 
the effect of the intensity of illumination on the 
velocity of the interaction of iodine and potassium 
oxalate have been repeated by F Briers, D L 
Chapman, and E Walters to test their theory, and 
their conclusions are presented in the Journal oj the 
Chemical Society for March 1926 They found that 
the rate of reaction is proportional to the intensity of 
illumination and not to the square root, as found by 
Berthoud and Bellenot It was noticed that the 
reaction continued after shutting off the light, and 
values for the life of a hypothetical catalyst are 
given. 

Energy Relations of Sound Waves —A very 
interesting paper giving measurements m connexion 
with acoustical apparatus was read by B. S. Cohen to 
the Institution of Electrical Engineers on April 29 
The researches were carried out in the latxiratories of 
the General Post Office A knowledge of the efficiency 
of telephone lines and apparatus is necessary in 
telephone engineering, and much of this knowledge is 
of equal importance to the radio engineer The 
frequency of the waves used in speech extends from a 
frequency of about 100 to a frequency of about 6000, 
a range of six octaves By means of a suitable 
electnc filter it has been proved that good quality 
speech can be transmitted when all waves having 
frequencies exceeding 2500 are blocked out Practi¬ 
cally perfect speech is obtained when only waves the 
frequencies of which exceed 5000 are blocked out. To 
get perfect musical transmission, frequencies up to 
about 10,000 have to be transmitted. With a normal 
voice the average speech energy entering a telephone 
transmitter is about 100 ergs per second A good 
violin gave a fairly uniform output of 600 ergs per 
second at a frequercy between 192 and 1300 A male 
voice intoning twelve vowel sounds at conversational 
loudness with a fundamental of frequency 129 had an 
output of 56 ergs per second, and a female voice in¬ 
toning a vowel with a fundamental of 129 had an 
output of 40 ergs per second at conversational volume. 
The characteristics of the ear have been investigated 
by American engineers. The threshold of audibility 
for a normal ear vanes from an acoustical pressure of 
o 15 dyne per square cm, at 60 frequency to o 001 
dyne per sq. cm. at 1000 frequency Between 1000 
and 4000 frequency the sensitivity remains approxi¬ 
mately constant at 0 001 dyne, per sq cm. Many 
methods are suggested for measuring the acoustical 
efficiency of apparatus, and some useful curves are 
given. 
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The Abyssinian Sources of the Nile. 1 


T N pursuance of the policy to carry out a complete 
^ investigation of the hydrological conditions 
existing in the basin of the Upper Nile, the Egyptian 
Government has recently published the report of an 
expedition to the Equatorial Lake Plateau, and has 
followed this up with the present volume which deals 
with Lake Tana in Abyssinia, whence the Blue Nile 
flows to the Sudan and Egypt 

The importance of this lake in the schemes for the 
control of the Nile waters, and protection from very 
low floods, depends on the practicability of utilising 
it, and the Albert lake similarly, for storing up the 
water of an abundant rainy season to supplement the 
supply of a year of meagre rainfall 

This report describes the work which was carried 
on from the spring of 1920 to the summer of the 
following year by Dr G W. Grab ham, Government 
Geologist of the Sudan, and Mr K P Black, of the 
Physical Department of Egypt This was the third 
occasion on which the Abyssinian Government had 
given permission for studies of the lake and the Blue 
Nile's outlet from it to be carried out, the earlier 
ones having been made by Mr C E Dupuis m 1903, 
and by Mr K B Buckley m 1916 On the present 
occasion, however, the work was much more detailed 
and complete, since the observations of levels and 
discharges were carried on until May 1924, thus 
providing discharge data over a period of 34 months, 
including three flood periods 

The southern shore of the lake, where the Blue 
Nile leaves it, was the part which the expedition 
examined and surveyed in detail, and they arrived 
at the conclusion that the lake is of recent formation, 
owing its origin to a lava flow from the west which 
has dammed back the drainage of the shallow valley 
in which the lake now lies This lava lying on the 
plateau basalts of Abyssinia furnishes a solid founda¬ 
tion for the construction of a regulator to control the 
discharge from the lake In order that the lands and 
buildings which lie near the lake should not be in¬ 
undated as the result of controlling the outflow, a 
regulator is proposed which will allow regulation 
through a range of three metres below the present 
normal lake level This would provide a reserve 

1 Ministry of Public Works, Egypt Report of the Mission to Lake Tana, 
1930-21 Bv G W Grabhara and R P Black Pp. xx+2o8, (Cairo 
Government Publications Office, 1925 ) 


supply of about 3500 million cubic metres of water 
to supplement the Supply of Egypt in years of ab¬ 
normally low flood. 

The meteorology and geology of the plateau in the 
neighbourhood of the lake were carefully studied, 
and especial attention was paid to evaporation, which 
is an important factor on large lakes, and Lake Tana 
has an area of 3060 square kilometres. Observations 
carried out both with evaporimeters on land and by 
means of tanks floating on the lake, resulted in deter¬ 
mining the rate of evaporation to range from 1-5 mm. 
per day in August to 0*o mm in April, giving a total 
loss of 1480 mm in the year The volume discharged 
at the,outlet varied from about 10 cubic metres per 
second at the end of the dry season to about 50 o 
cubic metres per second when the lake was at its highest 
level in September This amount represents a very 
small fraction of the flood of the Nile at Assuan, in fact 
less than one-fiftieth of the volume entering Egypt at 
the highest stage of the flood; so from this point of view 
Lake Tana's contribution is unimportant, but if by 
means of a regulator the volume corresponding to a 
three metres change of level, 3500 millions of cubic 
metres, were available in the case of an exceptionally 
small low-stage supply, the situation in Egypt would 
bo greatly improved 

The cost of the necessary works is put very approxi¬ 
mately at about two and a half million sterling, but 
this might be materially increased if much road¬ 
making up to the lake should be necessary 

A large amount of information is given on the 
country and the people inhabiting the region near 
the lake, and also on the various routes which lead 
up to it The work was carried out in somewhat 
difficult circumstances, since the surveying, levelling, 
and measurement of discharges aroused much suspicion 
locally, although the party were furnished with letters 
of authority by the Abyssinian authorities at Addis 
Abeba , but with tact and patience this difficulty was 
overcome and the work was successfully brought to a 
satisfactory conclusion. 

The report contains sixteen hydrographical and 
meteorological diagrams of muen interest besides 
maps of the lake, and the Blue Nile outlet, while 
thirty-four very fine photographs give an excellent 
presentation of the country, the lake shore, and the 
gorge of the Blue Nile near the lake. H G. L 


International Biology. 


I N an interesting address ou " International Biology" 
A delivered at the third Pan-American Scientific 
Congress held at Lima, Peru, a little over a year ago, 
and recently published (Bull. Pan-American Union, 
Dec, 1925), Prof Vernon Kellogg cited a number of 
cases m which it is, or would be, of obvious advantage 
to have international action in matters of biological 
science The almost complete stamping out of 
yellow fever in the western hemisphere is one of the 
most striking results of co-operative work—a con¬ 
spicuous example of useful international biology, 
for all the fighting of disease and the developing of 
public health activities rest ultimately on biological 
research and on the applications of the results of such 
research. 

The successful control of insect pests of crops 
affords another example, for Prof Kellogg points out 
that of the fifty most serious insect enemies of crops, 
orchards, and stock in the United States, more than 
three-fifths are immigrants, eg. the Hessian fly, flour 
and grain moths, ox warbles, and the horn fly from 
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Europe, the cotton boll weevil from Mexico, the 
San Jos 4 scale from Japan. But he also pointed out 
that the grape phylloxera went from New England 
to France, where more than 2,000,000 acres of vine¬ 
yards were destroyed before a remedy was found, and 
that the Colorado potato beetle has established itself 
in south-eastern France and is threatemng to invade 
the potato fields of Germany. The exchange of 
insects is, however, fortunately not limited to injuri¬ 
ous ones. In its native country an injurious insect is 
more or less kept in check by predaceous and parasitic 
insect enemies, and it is now a well-recognised part 
of economic entomological practice to send experts 
to foreign countries to search for and bring back the 
native enemies of important insect pest immigrants— 
there is thus an international exchange of * good bugs-’ 
Similarly, there is the exchange of good plants, and 
Prof Kellogg points out that a number of regions of 
the United States owe their present prosperity, and 
in some cases even the very existence of their agri¬ 
culture, to the intentional importation of some crop 
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pliant from a distant part of the world, e.g. the date 
oases of California and Arizona, the durum wheat 
areas of the great plains, the nee fields of California 
and Texas. Prof. Kellogg remarked that the plants 
which grow in the colder regions of the earth are mostly 
species which have crept out of the tropics, adapting 
themselves as they have spread north and south to 
the conditions of colder climates, and he thinks 
there are probably ten times as many undiscovered 
useful plants remaining in the tropics as are to be 
found in the colder regions The plant breeders of 
the United States are stnving to select the hardiest 
of these tropical species and to adapt them for culti¬ 
vation as far north as they will grow 

The conservation of migrating birds of practical 
and aesthetic value affords another example of useful 
international biology, for the extensive migrations of 
these birds require that conservation shall hold good 
m the extent of their range The rational use and 
protection of the animals of the oceans that wash 
the coasts of North and South America was also cited, 
e g the fur seals of the Pacific were saved from ex¬ 
tinction by international agreements made in 1911 
between Great Britain, Russia, Japan, and the United 
States But the sperm whale is passing, and unless 
international action is taken it will soon be gone 
Finally, Prof Kellogg directed attention to the 
international exchange of human beings—the matter 
of emigration and immigration with all the perplexing 
biological problems inherent to it While many 
people consider the economic and political significance 
of tne problem, it is incidental to and determined bv 
the biological results The National Research Council 
of the United States has a special committee at work 
on *' the scientific problems of human migrations/' 
for it is fully realised that the strength of the nation 
rests at bottom on the kind of heredity possessed by 
the people of the nation—it rests at bottom on bio¬ 
logical factors 


Petroleum in the Maracaibo Region, 
Venezuela. 

T HE Maracaibo Basin, situated in western Vene¬ 
zuela, is an area of some 25,000 sauare miles, 
embracing the State of Zulia and parts of the States of 
M6rida, T&chira, and Trujillo, within this region 
occur the principal oilfields of Venezuela, while those 
of the State of Falcon, lying to the east, are geologically 
connected therewith Though the presence of oil in 
this country was known m the early days of the 
Spanish occupation, commercial exploration did not 
commence until 1878, when the Government granted 
a small lease in the State of T&chira , progress was 
slow, however, and it was not until 1912 that important 
developments were undertaken, resulting in the 
discovery of thfe now famous Mcne Grande oilfield 
To-day practically the whole of the basin area is held 
under exploration or prospecting licences, and besides 
Mene Grande, the oilfields of La Rosa, Ambrosio, 
El Mene, La Concepcion, La Paz, Rio Palmar, Rio de 
Oro, and some potential petroliferous territory m the 
south, have been discovered. 

Geologically the Maracaibo Basin corresponds with 
a vast geosyncline, the centre of which is occupied by 
Lake Maracaibo , the peripheral mountain ranges to 
the west, south, and east are composed of igneous and 
metamorphic rocks flanked by Tertiary and Cretaceous 
sediments, of which the Miocene formation is con¬ 
spicuous for its associated gas and oil seepages. 
West and south of the lake the structures trend 
NJEL-S.W,, thus conforming to the prevalent Andean 
tren# in this part of the country ; east of the lake, 
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especially in the Bolivar district, the E.-W. influence 
of Caribbean tectonics is shown by the major folds. 
The chief charactenstic of all the structures within 
the basin is their great linear development, usually 
coupled with gently dipping rocks. The best-known 
folds are the Mene Gran de-Curasao anticline (with its 
curious * spurs ’ or * lobes ' ruuning at right angles, 
and on which the Ambrosio and La Rosa fields are 
located), the Rio de Oro and La Tarra anticline*- south¬ 
west of the lake, and the Rio Poco fold running parallel 
to the M£nda Range in the south 

The most important field is that of La Rosa, 
situated 27 miles S E of Maracaibo city, the scene of a 
famous gusher m 1922, Barroso No 2, which flowed a 
million barrels of oil m nine days , since then 125 wells 
on this field have accounted for 12,000,000 barrels 
of oil The Mene Grande field yielded 18,000,000 
barrels up to the end of 1925, the oil being of an 
asphaltic nature with gravity o 956 , it is piped to and 
refined at San Lorenzo, thence shipped by lake steamer 
to Curasao and elsewhere The El Mene field lias 
produced 4,400,000 barrels from about 50 wells and is 
noted for its low gravity oil (0*850) and high petrol 
and kerosene yields (35 and 38 per cent respectively). 
The other fields are smaller, though in most cases 
important extensions are anticipated Mr Campbell 
M Hunter, from whose paper read before the Institu¬ 
tion of Petroleum Technologists on April 13 the 
foregoing details are taken, is of the opinion that 
production for this year in the Maracaibo Basin will 
substantially exceed 30,000,000 barrels, thus placing 
Venezuela as the fifth, if not the fourth, largest oil- 
producing country in the world, a remarkable rise in a 
little more than seven years. 


University and Educational Intelligence. 

Cambridge *—The Civil Commissioner for the Eastern 
Division has written to the Vice-Chancellor tendering 
to the University the congratulations and thanks of 
His Majesty's Government for the very notable part 
it played m assisting towards maintaining essential 
services during the recent critical period About 
4000 students were enrolled for national service, more 
than 2000 were actually called up for work, and 
enthusiastic appreciation has been generally expressed 
by those who secured from the undergraduates 
services “ willingly given and unselfishly and effi¬ 
ciently performed ” 

Notice is given that a professor of mineralogy, m 
succession to the late Prof Lewis, will be elected on 
June 26 Candidates arc requested to communicate 
with the Vice-Chancellor on or before June 19 

The Council has proposed graces for the conferring 
of the following honorary degrees among others 
LL D on Sir Samuel Hoare, Mr. Kamsay MacDonald, 
and Sir Frederick Maurice , and Sc D on Sir Josiah 
Stamp 

Sir Arthur Shipley, Master of Christ's College, is 
being re-appointed as representative of the University 
on the Council of the Manne Biological Association, 

Applications are invited for the John Lucas 
Walker studentship m pathology, value 300/ a 
year and tenable under certain conditions for 
three years Applications must be sent to reach 
Prof. H R. Dean, Pathological Laboratory, Medical 
School, Cambridge, before June 15 

Edinburgh. —In recognition of the work done by 
students of the University at Leith Docks during the 
recent strike, Mr. Thomas Cowan,‘a retired shipowner, 
has sent a cheque for 10,000/ for the general purposes 
of the University. In a letter sent with the cheque 



8 o8 


NATURE 


[June 5, *926 


Mr. Cowait, who was chairman of the Emergency Com¬ 
mittee of the Leith Dock Commissioners, states that 
he was greatly impressed with the enthusiasm, initia¬ 
tive, and working capacity of the 270 students who 
undertook service at the docks and helped to relieve 
the congestion of traffic there. 

Liverpool. —The Senate and Council of the Uni¬ 
versity have resolved to confer the degree of Master 
of Science, ex officio, on Mr. Herbert Clifton Chad¬ 
wick in consideration of meritorious services rendered 
to the staff and students, and of distinction in 
Zoological research during the period 1897-1922, when 
he was curator of the Marine Biological Station at 
Port Enn, Isle of Man, 

Two post-graduate research fellows will shortly 
be appointed to the Munitions Committee Research 
Fellowships, and applications are invited from 
graduates of the University engaged in industry qr 
research The value of each fellowship is 250/. for 
the first year and 350/ for a second if the appoint¬ 
ment be renewed Applications should reach the 
Dean of the Faculty of Engineering before June 15. 


Prof. A, Stock of Dahlem, Berlin, has been ap¬ 
pointed Director of the Chemical Institute at the 
Techmschc Hochschule m Carlsrulie 

Prof Bohuslav Brauner, director of the Chemical 
lnstitut of the Charles University of Prague and an 
Hon D Sc of the University of Manchester, has been 
elected an honorary member of the American Chemical 
Society 

The degree of Doctor Rerum Naturalium has been 
conferred in the Charles IV University of Prague upon 
Mr Edward Browning Samgar, of Sheffield, for his 
thesis " The Electrolysis of Complex Cyanides with 
the Dropping Mercury Cathode." This is the fourth 
doctorate of this University conferred in recent years 
on an Englishman. 

The Carnegie Endowment for International Peace 
has three divisions : Intercourse and Education, 
International Law, and Economics and History. A 
report on the work of the first division has recently 
been issued by the Director, Dr Nicholas Murray 
Butler, who is also president of the Endowment 
It tells first of the progress of the arrangements for 
the restoration of the library of the University of 
LouVain A sum of 200,000/ , towards which the 
Carnegie Endowment has contributed 31,400/ , has 
been collected, and this will suffice not only for 
restoration but also for a maintenance endowment of 
20,000/ Chief among the projects to which funds 
were allotted during the year is a conference of 
representatives of the Press of the United States 
which was to be held with the co-operation of the 
Academy of Political Science in May m the vicinity 
of New York, The Division has also invited some 
fifty American college and normal school teachers of 
international law and international relations in the 
United States to visit Pans, The Hague and Geneva 
during August and September next. At Geneva 
this party will be m charge of the American Com¬ 
mittee of the Geneva Institute of International 
Relations, to which the Endowment gave 800/, last 
year. The Committee maintains an office for the 
reception of English-speaking visitors who come to 
Geneva to study international co-operation. The 
report announces the constitution of a Comit^ 
d'Administration to serve as an executive committee 
of the Division for work m Europe with offices at the 
Centre Europ^en, 173 Boulevard Saint-Germain, 
Pans It is about to issue a new quarterly inter¬ 
national review, L’E&prtt International. 
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Contemporary Birthdays. 

June 5, 1843* Dr. Samuel Garman. 

June 6, 184a. Mr, Henry Martyn Taylor, F.R.S. 
June 7, 1877. Prof. Charles G. Barkla, F.R.S. 

June 7, 1868. Prof. John S. Townsend, F.R.S, 
June 9, 1875. Dr. Henry Hallett Dale, F.R.S, 

June xo, 1866. Lord Montagu of Beaulieu, K.C.I.B, 
June ix, 1&67. Prof. Charles Fabry. 


Dr. Samuel Garman, the veteran naturalist, foreign 
member of the Linnean Society, was bom at Indiana, 
U S.A. Graduating at Illinois State Normal Univer¬ 
sity, he came for a brief period under the guidance 
of Louis Agassiz Dr. Garman has been on the 
herpetological and ichthyological staff of the Museum 
of Comparative Zoology, Harvard University, since 
1871. He accompanied the late Alexander Agassiz 
on most of his South American expeditions connected 
with deep-sea survey work. Dr Garman is the author 
of “ The Reptiles of Easter Island '* (1908). 

Mr. H, M Taylor was bom at Bristol and educated 
at Wakefield Grammar School and Trinity College, 
Cambridge, graduating (1865) third wrangler In this 
year the late Lord Rayleigh was the senior wrangler, 
and the late Prof. Alfred Marshall, the economist, 
second wrangler. Being blind himself, Mr Taylor 
has long been personally identified with the produc¬ 
tion of embossed books on scientific subjects We 
believe that he once composed a standard algebraical 
treatise in Braille type, afterwards read the copy with 
his fingers, and agam, later, read the proof 

Proi Barkla, a Lancashire man, bom at Widnes, 
was educated at University College, Liverpool, going 
from there to Trinity College, Cambridge, where early 
he came under the inspiring influence of Sir Joseph 
T. Thomson. He was appointed Wheatstone pro¬ 
fessor of physics in King’s College, London, in 1909, 
and since 1913 he has occupied the chair of natural 
philosophy in the University of Edinburgh Prof. 
Barkla's particular investigations have dealt mainly 
with X-rays and their absorption and secondary 
emission by solid substances He was Nobel laureate 
in physics in 1917, whilst also in that year he was 
allotted the Royal Society's Hughes medal. 

Prof, Townsend, bom in Galway, was educated at 
Trinity College, Dublin, and at Cambridge. He is a 
chevalier of the Legion of Honour. In 1914 he re¬ 
ceived the Hughes medal of the Royal Society for his 
researches on electric induction in gases. 

Dr. Dale iB a Londoner. He was educated at 
Tollmgton Park School, London, and the Leys School, 
Cambridge, graduating afterwards at Trinity College. 
Last year he was elected one of the secretaries of the 
Royal Society. 

Lord Montagu of Beaulieu was educated at Eton 
and New College, Oxford Automobilism and aviation 
are among his interests. He is a verderer of the 
New Forest. 

M. Fabry, professor of physics at the Sorbonne, 
Paris, was bom at Marseilles. In 1918, jointly with 
Dr. A. Perot, the Royal Society allotted them its 
Rumford medal in respect of their contributions to 
optics, particularly for the introduction of a new 
method of measuring wave-lengths by utilising the 
luminous rings formed by interference between two 
reflecting plates. Recently Prof. Fabry lectured 
fore the Physical Society of London on the absorption 
of radiation by the upper atmosphere. 
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Societies and Academies. 

London. 

Royal Society, May 20,—A. V Hill: The laws of 
muscular motion (Crooman lecture). In all kinds of 
contractile tissues there are certain similar, or analo¬ 
gous, processes ; so that in discussing properties of 
striated muscle we are really dealing with very general 
phenomena Recent work on the chemical reactions 
of breakdown and recovery, and the rOle of glycogen, 
lactic acid and phosphate was discussed If physiologi¬ 
cal response of muscle undergoing stretch be less than 
that of muscle allowed to shorten, why is the tension 
at any given length so much greater during stretch 
than during shortening ? The answer provides an 
important clue to the nature of the contractile pro¬ 
cess. Re-development of contraction after quick 
release was discussed, and also the ‘ viscous-elastic ' 
model. 

Society of Public Analysts, May 18 —A Chaston 
Chapman The detection and determination of 
glycerin in tobacco The tobacco is mixed with 
sodium sulphate (to absorb moisture) and extracted 
with acetone The residue from the extract is freed 
from resins, and its glycerol content determined by a 
modification of Zeisol s silver iodide method. For a 
qualitative test the glycerin is separated by ex¬ 
traction and distillation —Harold Toms . The crystal¬ 
line bromides of linseed and some other oils The 
most insoluble bromide of linseed oil, as crystallised 
from ethyl acetate, is not an ethyl ester, but a 
glyceride When hydrolysed with hydrobromic acid 
it yields, as its only recognisable product, hexa- 
bromostearic acid, but this does not prove the 
absence of tetrabromosteanc acid, which is converted 
by hydrobromic acid into a sticky derivative The 
insoluble bromides of perilla, candlenut and para 
rubber seed oils are identical with the linseed oil 
bromide. Tetralin is a better solvent than ethyl 
acetate for crystallising oil bromides.—A. Bakke and 
Paula Henegger . The polanmetric determination of 
sucrose in condensed milk A modification of the 
method of Revis and Payne is used, employing 
mercuric nitrate both as precipitant and as inverting 
agent. Results agreeing with the gravimetric results 
were obtained in the winter months, but there was a 
discrepancy in summer due to such causes as altered 
period of lactation, period of fresh grass feed, etc,, on 
the original milk.—W R. Schoeller : The separation 
of indium from iron. The method used is based 
on the precipitation of ammonium chloromdate 
(NH 4 ),IrCl fl ; allowance is made for the amount of 
iron adsorbed by the ammonium chlonde precipitate. 
—H. L. Smith and J. H. Cooke : The determination 
of very small quantities of iron. A colorimetric 
method has been devised in which the sensitiveness 
of the thiocyanate reaction is very greatly increased 
Zinc interferes, and for determining iron in zinc 
compounds the iron thiocyamte is extracted with 
a suitable solvent, such as a mixture of amyl alcohol 
and ether, and the colour of the extract matched — 
J. N. Rakshit : The determination of total alkaloids, 
sugar, and oily substances in opium The alkaloids 
in an aqueous extract of opium and those remaining 
in admixture with the opium wax are determined 
For the determination of sugar, titration with 
Fehling's solution after removal of alkaloids gives 
fairly concordant results, Added oil or wax is 
indicated by a saponification value differing from that 
of opium wax, and is approximately determined by 
the appearance of the opium when heated on a plate 
steam, 
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Royal Meteorological Society, May 19. — E. S. 
Player : Meteorological conditions and sound trans¬ 
mission. (i) Sounds originating on the surface. 
Observations were made near the North Foreland, 
Kent, the sources of sound being the sirens of the 
light-vessels in the locality Note-frequency of the 
sirens did not vary, and, the light-vessels being 
stationary, distances and beanng 9 remained constant. 
Examples were met of rapid and continual changes 
over very short periods in sound intensity, and the 
effects of humidity, temperature, rain, and the general 
combination of conditions, were examined, (ti.) Sounds 
arriving from an altitude. The sources used were 
aeroplane notes which vary in frequency and 
obviously occupy positions which are continually 
changing Observations of upper - air conditions 
showed a practically constant fall in temperature, 
but strata of varying relative humidity Sound was 
transmitted well when the variations of these strata 
were small, and the atmosphere, therefore, more 
nearly approached a homogeneous state , great or 
abrupt changes had a destructive effect Acoustical 
conditions were often good for surface sounds, while 
bad for sounds transmitted from an altitude, and 
vice versa-—J Glasspoole The wet summer of 1924 
and other wet seasons in the British Isles Maps are 
given of the rainfall (as a percentage of the normal) 
of this and other wet seasons over the British Isles 
since 1870, of from three to seven months' duration. 
Seventeen such periods are recorded. A comparison 
of the maps with those for dry periods indicates that 
while large deficiencies are confined mainly to the 
south and east of the British Isles, large excesses do 
occur in the north and west —C E P Brooks 
Pressure distributions associated with wet seasons in 
the British Isles The average pressure, distribution 
over the northern hemisphere during each of the 
wet penods enumerated above from 187G to 1924, 
represented as deviations from normal, fall into 
two clearly defined types (a) Greatest deficit 
of pressure over Iceland ; (fo) greatest deficit of 
pressure over the British Isles With a pressure 
distribution of type (a) the S W winds over the 
British Isles would be stronger than normal, giving 
more orographic ram on the western highlands, 
and in the four penods classed as of this type, 
the rainfall distribution was found to be mainly 
orographic With a pressure distribution of type 
(6) there would be a tendency for depressions to 
pass directly across the British Islands, giving an 
excess of rainfall over the whole country (cyclonic 
type), and with the exception of April-June 1907, all 
the penods with a pressure distnbution of type (b) 
had this type of rainfall distribution. The conditions 
in the Atlantic Ocean dunng and preceding these 
wet penods were then investigated (1) Favourable 
to a wet period of the mainly orographic type . 
N.E trade wind velocity below normal nine to twelve 
months before , S E trade wind velocity below normal 
twelve months before ; pressure difference, Sydney 
(Nova Scotia) minus Ivigtut (Greenland) above normal 
three months before ; amount of ice near Iceland 
below normal dunng the wet penod. (2) Favourable 
to a wet period of the mamly cyclonic type * Pressure 
difference, Sydney minus Ivigtut, above normal three 
months before ; amount of ice near Iceland above 
normal in preceding spring, but below normal during 
the wet penod The weak N E and S E trades and 
the large pressure difference between Sydney and 
Ivigtut all contnbute to a lower temperature in the 
North Atlantic, which may thus be the chief cause 
6 i a wet season in the Bntish Isles The part played 
by the Iceland ice is probably to determine the location 
of the greatest deficit of pressure. 
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Manchester. 

Literary and Philosophical Society, May iz.^John 
Walton : (1) On some Australian fossil plants referrable 
to the genus Leptophloeum, Dawson. The paper deals 
with the genus Leptophloeum, Dawson, instituted in 
1862 for a fossil stem of Lycopod affinities from the 
Upper Devonian of Maine, USA The importance 
of some of the features exhibited by the type specimen 
was stressed, particularly in connexion with the 
relation between this fossil and the Australian fossils 
which have been referred to Lepidodendron australe 
or Leptophlaum australe Some hitherto undesenbed 
features of the Australian plants were described. 
(2) A note on the structure of the plant-cuticles in 
the paper coal from Toula in Central Russia These 
cuticles have been referred to Bothrodendron by 
some authors, and to Lepidodendron by others In 
some specimens the presence of the cuticle of the 
ligular pit can be demonstrated The evidence for 
referring these fossils either to one or the other 
of the two genera is of a conflicting nature, but on 
the whole it seems in favour of Bothrodendron 
There is considerable difficulty in distinguishing 
between the smaller vegetative branches of Lepido¬ 
dendron and Bothrodendron. 

Paris 

Academy of Sciences, April 26 —Maurice Hamy 
A particular case of the diffraction of solar images — 
Andr6 Blondel . The modulation of transmitting 
stations with valves fed with continuous current •— 
S Winogradsky : Spontaneous cultures of (nitrogen) 
fixing micro-organisms. A study of the substances 
favourable to the growth of Azobacter in earth 
cultures —Charles Nicolle, E Conseil and P. Durand : 
The agent of scarlet fever The authors’ experiments 
confirm the views of Dick, that scarlet fever is due 
to a Streptococcus, and can be prevented by a vaccine. 
—Axel Egnell * Curvature and divergence.—A. 
Demoulin Conformal geometry of surfaces and of 
tnple orthogonal systems.—F P. Besson off: Nearly 
periodic functions with one complex variable, defined 
in the whole of a plane —Paul Le Holland : The 
measurement of hardness by the pendulum. A 
claim for priority in the use of the pendulum for 
measuring hardness of metals —Eugdne Barrt : The 
theory of mine craters—T. V. Jonescu : The varia¬ 
tions of intensity of the thermionic current when the 
distance between the filament and the anode is 
changed.—L6on and Eugdne Bloch : A second spark 
spectrum of iron A comparison of the arc and 
spark spectra of iron between the wave-lengths 2300 
and 1850 A.U. shows that the arc spectrum and 
condensed spark spectrum are clearly different, and 
to such an extent that it is difficult to find in one the 
lines characteristic of the other.—E. Dureuil : The 
use of magnesium as electrode supports in spectrum 
analysis Magnesium as a support in spectrum 
analysis has certain advantages over the materials 
commonly used In the region between 7000 A.U. 
and 3500 A.U there are only about a dozen strong 
lines and these do not interfere. Magnesium electrodes 
can be used for the production of either arc or spark 
spectra —Ren6 Lucas * The rotatory power of 
camphor. Experiments giving the rotatory power 
of camphor for different wave-lengths in sulphuric 
And phosphoric acid solutions, and a discussion of 
some criticisms of Louis Longchambon. —G. Bruhat 
and M Pauthenier : The rotatory power in the ultra¬ 
violet of tartaric acid in dilute solution. Details of 
experiments are given which show clearly the existence 
of a dispersion anomaly, with a change of sign in the 
ultra-violet, even for solutions containing 0*35 per 
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cent* of tartaric acid. — Pierre Jolibois, Henri Lefebvre 
and Pierre Montague : The decomposition of carbon 
dioxide under reduced pressure by the condensed 
spark. When the circuit is formed with a conductor 
of negligible self-induction, removed as far as possible 
from the decomposition tube except in the neighbour¬ 
hood of the connexions, the dissociation reaches a 
limiting value of about 90 per cent, and the yield 
m chemical energy of the first spark is of the order 
of 20 per cent., the remainder of the energy of the 
spark being degraded in the form of radiation.— 
Mile. Suzanne Veil: The decomposition of hydrogen 
peroxide in the presence of certain hydroxides in 
suspension. During the decomposition of hydrogen 
peroxide by the hydroxides of nickel, iron and 
chromium in suspension, the chemical phenomena 
correspond with a magnetic variation of the solid 
phase. The term * magneto-chemical' is suggested 
for such reactions — L. Abonnenc . Drops formed in 
an electric field Drops forming at the end of a 
cylindrical tube are generally reduced in weight when 
placed in an electric field. It is shown that the 
viscosity of the fluid remains unchanged.—A. Demay ; 
The structure of the crystalline massif of Mont Pilat, 
near Saint-Etienne —P. Russo The presence of 
quaternary glacial deposits m the eastern Riff — 
P Mougin . The periodicity of glacier increase—J. 
Thoulet : The region of active submarine volcanoes of 

the Hawaii Islands m the north Pacific- Theodor : 

The formation of the chromoplasts in the Phanero¬ 
gams —Mile Eudoxie Bachrach : The effects of the 
intoxication of the lactic bacillus by potassium 
chloride at different temperatures. Under the pro¬ 
longed influence of a mineral poison it is known that 
the lactic bacillus undergoes one of two modifications: 
either it becomes accustomed to the poison or becomes 
sensitised It is now shown that according to the 
temperature at which the strains are cultivated m 
the toxic medium, either modification can be obtained 
at will —A Paillot and R. Noel * The origin of the 
albumenoid inclusions of the adipose body of insects.— 
Raymond- Hamet: A new method of physiological 
titration of preparations of ergot —J. Gautrelet, 
R Bargy and Mme. Vechiu . The action of chloralose 
on the nervous system —Maurice Piettre : The 
acetone method permitting the localisation in the 
serum albumen of the haemolysine of a haemolytic 
immunoserum—J. S&brazea : The Spirochaetes of 
typhoid and paratyphoid excreta; their possible 
agglutmabihty by the blood of the earner; their 
presence in peritonitis by perforation —Georges Blanc 
and Jean Caminopetros : Some experiments on 
anthrax infection. Experiments are described showing 
that the skin is not the only part sensible to anthrax 
infection, the central nervous system being much 
more receptive — Marage : The influence of the dose 
of a drug on the defence of the organism. 

Rome. 

Royal Academy of the Lincei, March 21.—Umberto 
Cisotti: The electrostatic field due to any number 
of thin electrified conductors of cylindrical form and 
with parallel axes.—Giov&nm LamparieHo; Con¬ 
tinuous surfaces which assume finite area.—Orazio 
Lazzarino ; Generalisation of Joukovsky’s formula 
on the motion by inertia of a semi-rigid gyroscope.— 
Gudrard des Lauriers: Dim's problem.—A. Kolmo- 
goroff and G, Seliverstoff: The convergence of 
Fourier's series.—Bianca Nannei; Immediate effects 
and hereditary effects in the torsion of a bismuth 
wire.—Paolo Straneo; Physical bases for an extension 
of the theory of hereditary phenomena.—A. Premiere : 
The use of damping in seismographs, The age of 
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damping in seismographs is unnecessary and, although 
a damped apparatus gives trustworthy values of the 
term A it is almost replaceable by a single non- 
damped apparatus and is certainly of less advantage 
than two non-synchronous seismographs.—Adolfo 
Ferrari : The crystalline structure of the fluorides 
of certain divalent metals. The anhydrous fluorides, 
FeF #J CoF # , NiFj, and ZnF a , exhibit the same tetragonal 
crystalline lattice, which is of the ' rutile ' type — 
V. Caglioti A new example of anomalous mixed 
crystals.-—P. Comucci: Notes on wulfeenit and 
vanadmite from Oudida (Morocco).—Cramela Ruiz . 
Barytes from the Giona mine (Racalmuto) —Enoch 
Peaerico : Variation in the electrical resistance of the 
submaxillary gland during functional activity —C 
Iucci: Capacity for parthogenesis of the egg of the 
second generation of the bivoltine race of silkworms 

Sydney. 

Linnean Society of New South Wales, March 31 — 
H, J. Carter. Entomology — past and present 
(presidential address). The scientific conception of 
entomology is modem. The seven orders into which 
Linnaeus divided insects are, with one exception, 
surprisingly near the modem classification Historical 
entomological records show the close interweaving 
of observation with pure fable characteristic of natural 
history literature, and great dependence on 4 authority ' 
and on superficial evidence The great importance 
of the study of entomology and its increasing penetra¬ 
tion into practical politics is also discussed The im¬ 
mense number of insects, their complexity of form and 
development, their close interrelation, and their vast 
geological age give them a peculiar value to students 
of evolution and genetics Australia, in particular, 
with its huge area of lightly differentiated regions— 
so far as denned zoogeographic barriers are concerned 
—-affords a good field for the study of variation The 
economic aspect of entomology is * becoming more 
important Reference is made to the attempts to 
control such pests in North America as the gipsy 
moth, the European com borer, and the Japanese 
beetle, and in Australia the prickly pear, the cattle 
tick, and the sheep blow-fly. Satisfaction is expressed 
at the increasing number of Australian entomologists 
entering various fields Among the advantages of 
having the systematic work done by Australians are , 
(i) The work is done largely by men who combine 
field observation with literary knowledge of the 
subject, and (2) the types remain in Australia for 
reference.—J. K. Malloch: Notes on Australian 
Diptera(No viii,). Descriptions and notes on further 
Australian and Tasmanian species of Sapromyzidae, 
Qusioididse and Muscidae; one genus and twenty- 
eight spec ies are described as new,—R. J, Tillyard . 
Upper Fermian insects of New South Wales. Part I. 
Introduction and the order Hemiptera. The upper 
Permian insect fauna found at Belmont, Warner’s 
Bay, Merewether Beach, and Newcastle, N.S.W, is 
by far the most highly specialised Palaeozoic insect 
fauna known, and consists of only small to medium- 
sized species belonging to the orders Hemiptera, 
Coleoptera, Mecoptera and Neuroptera, together with 
the two extinct orders, Paramecoptera and Proto- 
coleoptera. All these were holometabolous or an¬ 
cestral to holometabolous forms, except only the 
Hemiptera, which are only represented by the sub¬ 
order Homoptera. In the Homoptera five families 
(a(l now extinct) are represented, with fifteen genera 
end twenty-eight species, twenty-four of which are 
described as new. The fauna thus ranks next in 
imnorfeence in number of genera and species to that 
of the fpswich Upper Tnassic in Queensland ; as 


regards the Sternorrhyncha, it is the richest fauna 
yet discovered.—C. H. Curran and E. H. Bryan, Jr. : 
The Australian Syrphidae in the Bishop Museum 
(Diptera). The apparent abundance of species of 
Psilota is noteworthy as this genus is poorly repre¬ 
sented in other parts of the world. Five species 
(two of Psilota, one Chrysogaster, one Microdbn, and 
one Cerioides) are described as new.—G H Cunning¬ 
ham . Gastcromycetes of Australasia (iv ) Species of 
the genus Geaster. 

Washington 

National Academy of Sciences (Proc. vol. 12, No. 4, 
April) —Carl Barus : Mutually counteracting pinhole 
probes.—Frank C Hoyt “ Transition probabilities and 
principal quantum numbers Using the 4 classical' 
form of the quantum theory, the transition prob¬ 
abilities are calculated from the term values of the 
stationary states of iin atom alone, and the corre¬ 
sponding amplitudes can also be found No justifica¬ 
tion is offered for the method of averaging used — 
W H McCurdy . Absorption and resonance radiation 
in excited helium and tne structure of the 3889 line 
See Nature, January 23, p. 122, The line 3889 A.U. 
has a weak component 0*044 A U. to the short wave¬ 
length side of the main component —B Bruzs • 
Thermodynamic derivation of a black body radiation 
isotherm A number of processes of the form 
A —>* B -Q, where Q is connected with the absorption 
of heat, are considered An ‘ ideal ' substance is used 
and Q is assumed to be independent of temperature — 
Enos E. Witmer Critical potentials and the heat of 
dissociation of hydrogen as determined from its ultra¬ 
violet band spectrum Lyman found that m the 
presence of a large proportion of argon, helium emits 
groups of lines between XX 1063 au d 1670. Working 
on these results, the heat of dissociation of the 
hydrogen molecule is considered to be equal to the 
vibrational energy for that value of the vibrational 
quantum number at which the frequency is zero 
The probable value is 4*34 volts or 100,100 calories 
The higher resonance potentials and the ionisation 
potentials of the hydrogen molecule are calculated — 
G Y, Rainich : Curved space-time and radiation. 
The suggestion is put forward that radiation is con¬ 
centrated in singular lines, when intensity becomes a 
statistical conception similar to that of modem 
conceptions of the mass of a body This points to 
a reconciliation of the wave theory of light with 
the emission theory —Fnednch G. Brieger and A. 
J. Mangelsdorf: Linkage between a flower colour 
factor and self-stenlity factors. Three allelomorphic 
sterility factors are recognised in Nicotiana. The 
factor for ivory flower colour and the sterility 
factors segregate independently , white flower colour 
is linked with them.—Clyde E. Kerler. On the 
occurrence in the house mouse of a Mendelising 
structural defect of the retina producing blindness. 
The defect is characterised by complete absence of 
rods and external molecular layer and reduction of 
the external nuclear layer, resulting in total blindness. 
It affects both sexes, behaves as a Mendehan recessive, 
carries no lethal action, and appears after birth.— 
Raymond Pearl: Vital statistics of the National 
Academy of Sciences. (5) The growth of the Academy. 
The numbers of living members on December 31 of 
each year are used. In the years 1863-76 the 
Academy doubled its membership, from 1867-90 
it maintained a membership of about a hundred, 
decreasing afterwards until 1898. Since then it has 
srteadily grown, and at the end of 1925 had reached 
230.—Einar Hille: On Laguerre’s series. (1) The 
formal Laguerre's series of a certain class of functions 
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tan be shown to be summable Abel. Expansions of 
zero are obtained and a summation theorem for 
Hermitian series is given, {2) The summation 
theorem of (1) can be utilised in the convergence 
theory of Laguerre's series,—G. A Miller . Groups 
containing a relatively small number of Sylow sub¬ 
groups 


Official Publications Received. 

Rhodesia Museum, Bulawayo Twenty-fourth Annual Report, 1923. 
Pp. 15 (Bulawayo.) 

Report of the Canadian Arctic Expedition, 1918-18 Vol. 14 * Eskimo 
Songs Songs of the Copper Eskimos By Helen EL Roberts and D 
Jenness. Southern Party, 101 a-10 Pp /Mi (Ottawa. F A, Acland ) 

New Zealand. Department of Minns: Geological Survey Branch 
Bulletin No 27 (New Series) * The Geology of the Whangarei-Bay of 
Islands Subdivision, Kaipara Division By H T. Ferrar and others. 
Pp vlll+ 184+6 plates (Wellington, N.Z * W. A G. Skinner ) 16* 

National Research Endowment, A National Fund for the Support of 
Research In Pare Science Pp. 23 (Washington, D.O • National 
Academy of Sciences ) 

Public Library, Museum and Art Gallery of South Australia. Re¬ 
cords of the South Australian Museum. Vol, 3, No 2. Pp 108-217 
(Adelaide,) 10s. 6d. 

Department of Public Instruction Technical Education Branch, New 
South Wales Technological Museum * Annual Report for Yam ended 
81st December 1026 Pp. 4, (Sydney, NSW.* Alfred James Kent) 

Report of the Aeronautical Research Institute, Tbkyft Imperial Uni 
vprsity No 14 • Theory of Airscrews By Saudi Kawada. Pp. 8(11- 
404. (TAky<‘ • Maniatm Kabiiahtkf-Kalaha ) 78 sen 

Imperial Department of Agriculture for the Weal Indies, Report 
on the Agricultural Department, Dominica, 1924-26 Pp iv+84 
(Barbados, B.W 1 ) M 

The Indian forest Records (Economy Series), Vol. 12, Part 8: 
Second Interim Report on the Work under Project No 1 by the Section 
of Timber Testing Including the Results of the Mechanical and Physical 
Tests on certain of the commoner Indian Timbers up to end of 1924. By 
)j. N. Seaman, assisted by 0. R, Hanganathan Pp. 22+10 plates 
(Calcutta Government of India Central Publication Branch) 1.12 
rupees; 8s, 

State of Illinois Department of Registration and Education : Division 
of the Natural History Survey Bulletin, Vol 15, Article 8 An Ento¬ 
mological Survey of the Salt Fork of the Vermilion River in 1921, with 
a Bibliography of Aquatic Insects By Charles P. Alexander Pp, 489* 
688. Bulletin, Vol 16, Article 9 The Lake as a Microcosm. By Stephen 
A Forbes Pp, 687 660, (Urbanu, Ill.) 

Memoirs of the Queensland Museum Edited by Heber A Longman 
Vol. 8, Part 8, March 81 Pp. l88*278+plates 29*48. (Brisbane, Qa ) 

Department of the Interior 1 Bureau of Education Bulletin. 1025, 
No 42 Statistics of State School Systems, 1028-1924. Pp, 48 
(Washlugton, D.C 1 Government Printing Office ) 10 cents 


Diary of Societies. 

SitrUBIUY. Jkne 6. 

Royal Society or Medicine (Otology Section), at 10 80 a.m.— Dr W H 
Hartrtdge 1 The Fundamental Experiments on which the Resonance 
Theory fs baaed, 

NortR of England Imititutc or Mining and Mechanical Engineers 
(Associates' gnd Students' Section) (at Newcastle-on-Tyne), at 8.—P, 
S Lea Notes on Safety Lamps abstracted from Recent Reports 
Royal Institution of Great Britain, at 8.— Sir Walford Davies; 
The Triad and the ^Perfect Fourth; their Uses from Huobald to the 
Present Day. (With Musical Illustrations ) 

' MONDAY, Jon* 7. 

Royal Society of Edinburgh, at 4,80 — Prof. F. II. Edgeworth : On 
the Development of the Cranial MnscleainProtopterusand Lepldoslren. 
—Dr. G, W Tyrrell and Dr M. A. Peacock: The Petrology of Iceland, 
Tart 1—The Basic Tnffs.—MM. Prawochenski and fcaczkowskt; 
Observations on the Fragment of a Horse Skull from Interglacial 
Deposits near Pulawv, Poland.—V. Tamura and Dr F. A fi, Crew: 
On the Effects of Vasectomy and of Bpldidymo-Deferentectomy In 
the Mouse. 

Institute of Actuaries, at 6. 

Royal Institution of Orbat Britain, at 6.—General Meeting, 
Aristotelian Society (at University of London Club), at 8.—Dr. C. 

Delisle Burns: The Activity of Mind. 

Royal Society or Medicine (Social Evening), at 9.80.—F. T, G. 
Hobday : Our Animal Friends os Patients (Address). 

TUESDAY, June 8, 

Royal Anthropological Institute (Exhibition of Thrdenolsian and 
Pigmy Types of atone Implements), at 2.80 (continued until June 82), 
Manchester Geological and Mining Society, at 4. 

Royal Institution or Great Britain, at 5 15.— Brig.-Gen. Sir Percy 
Sykes . Chinese Turkestan and the Pamirs. 

QuiMrr Microscopical Club, at 7.80.—E Heron-AUen and JL Borland: 
Selective Building in the Shells of the Foramlnifera. 

® otn * TT (Annual General Meeting) (at British Institute of 
Radiology), at 6 16 —A. E. Speight: Abstracts from Apparatus and 
Teclmlmie for Radiography of the Accessory Sinuses,—Dr, L. A. Levy 
and D w. West: A New Method of Dosage for Use In Actinotherapy. 
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Royal anthropological Institute (at London School of Economics), 
at $.89—M. Terry: dome Little Studied Aborigines encountered 
during Travels In Northern Australia. 


WEDNESDAY, June 0. 

Royal Institution of Great Britain, at 5,15,-—Prof. J. Barcroft: 
Organs of Multiple Function (4). Lungs. 

Geological Society of London, at 6 80.—Dr. W. D. Lang: Naot pagoda 
(Balter). the Type of a New Genus of Silurian Corals — J. F Jackson: 
The Junction-Bed of the Middle and Upper Lias on the Dorset Coast. 
—Prof. P, G. H. Boswell: A Contribution to the Geology of the 
Eastern Part of the Denbighshire Moors. 

Radio Society or Great Britain (Informal Meeting) (at Institution of 
Electrical Engineers), at 6 

Institute or Water Engineers (at Manchester) (continued oh June 10, 
11, and 12). 

THURSDAY, Junk 10 

Royal Society, at 4.80 —Dr. A V Hill: The Vlsonus Elastic Properties 
of Smooth Muscle.—A a Parkes: (a) Observations on the CEstrous 
Cycle of the Albino Mouse; (6) On the Occurrence of the (Estrous 
Cycle after X Ray Mterlllsation.—Isabella Gordon The Development 
of the Calcareous Test of Echinocardium oordatum ,—J Walton: Con¬ 
tributions to the Knowledge of l^ower Carboniferous Plants.—Prof, J 
H Priestley and E, Rhodes * On the Macro Chemistry of the Endo- 
rtermis — D. Kellin : A Comparative Study of Turtoin and Ho*matin 
and its Bearing on Cytochrome,—E. Ponder: The Equations applic¬ 
able to simple Hwmolytic Reactions —J P. Hoe tend Phyllis Kerridge: 
Observations on the Muscles of Normal and Moulting Crustacea.—C, 
H Best and H P Marks Additional Note on the Effect of Insulin 
on tho Lactacvdogen Content of the Skeletal Muscles 

Institute or Pathology and Research (St Mary's Hospital, Padding¬ 
ton), at G.—Dr J, Freeman The Pathological Mechanism of the 
Asthma Syndrome 

Linnkan Society or London, at 6 

London Mathematical Society (at Royal Astronomical Society), at 5.— 

Royal Institution or Great Britain, at 6 16.-rDr J. Newton Friend : 
Science in Antiquity (2) 

Optical 8ociety (at Imperial College of Science and Technology), at 
7.30 —Dr L, C, Martin The Distribution of Light in Elementary 
Optical Images —T Smith (a) Note or the Criterion for the Best 
Position of Focus , (6) The Stationary Position of Axially Symmetric 
Functions, 

FRIDAY, Junf 11. 

Royal Booiett or Arts (Indian Meeting), at 4 80,—Oapt B K. 
Feathers tone Exploration In the Korakorain Mountains. 

Royal Astronomical Society, at 6 —A. N. Brown Observations of V 
Cassiopeia* (Oh S324) in 1921-28-Dr J H, Jeans: Stellar Opacity 
and the Atomic Weight of Stellar Matter —Dr. W J. 8. Lockyer : The 
Spectrum of the Bright-Hydrogen-Line Star H D 0. 20336 In Camelo¬ 
pardalis (Sp. Type B8 pc).—L J. Corarle. The Standard Equinox of 
I960 0. 

Physical Society of London (at Imperial College of Science and 
Technology), at 6 — J. H Awbery and Dr Kxer Griffiths The Latent 
Heat of Fusion of some Metals — D W Dye . The Piezo-electric 
uartx Resonator and Its Equivalent Electric Circuit.—E. J. Evans * 
he Cltaracteristies of Electrostatic Machines on Non-inductive Loads 
ami on the Goohdge Tube 

Malaoolooioal Society of London (at Llnuean Society), at 8. 

Royal Society of Medicine (Ophthalmology Section) (Annual General 
Meeting), at 8.30.—R. Pickard: The Visual Field in Atheroma of the 
Retinal Vessels 

Royal Institution of Great Britain, at 9,—Prof. J. C. McLennan: 
The Spectrum of the Aurora. 

CONOftCSf. 

June 9 to 12. 

South-Eastern Union of Scientific Societies (at Colchester), 

June. 9.—R A Smith : Essex In Pre-Saxon Times (Presidential Address), 

June 10.—R Paulson : The Beech wood; Its Oaoopy and Carpet; Dr. E. 
J. Salisbury; The Plant Communities of the Seashore; C. B* Ben ham: 
l)r. Wm. Oil herd of Colchester, author of “De Magnet*"; Alderman 
W. G Ben ham : The Borough Arms at Colchester. 

June 11,—E. C. Stuart Baker: Some Curlons Aspects of Evolution; 
Alderman W. G Benham: The Colchester Oyster Fishery; B Hassle- 
dine Warren : The Correlation of the Lower Pataollthlc: B. A. Martin: 
Break-Names in Geological History 

June 12 —A. Farquharson : The Social Constitution of a County; O. E* 
Hutchings : The Choice of Maps for Regional Surveys; Dr. 0. Tierney: 
Some of Nature’s Secrete. 


CONVENTION. 

June 7 to 12. 

Photographic Convention of the United Ring pom (at Edinburgh). 


PUBLIC LECTURES. 

MONDAY , June 7. 

Royal Colleox or Science, at 6,80.— H. B. Wimparhr The Relationship 
of Physios to Aeronautical Research. (Institute of Physics Lecture* 
on "Physics iu Industry/') 

WEDNESDAY, June 9. 

King's College, at 5.80.— Prof. 8. Radhakrlshman: The Philosophic 
Basis of Hinduism. (Succeeding Lectures, under auspices of British 
Institute of Philosophical Studies, on June 16 and 28.) 




NA TURE 


813 



SATURDAY, JUNE 12 , 1926. 


CONTENTS. 

Technical and I nteihctual Values . 

The Centenary of the Athenaeum. By D W. T. 
Popular Astronomy. By H D. 

Comparative Morphology of Fungi 
Letters to the Editor : 


PAOfc. 

. 

. 814 

. 8(9 

. 820 


Electrical Constitution of the Up]>cr Atmosphere — 

T L Hckersley.821 

Hydrolysis of Starch Grains bv Light Polarised by 
Small Particles. — Dr. Elizabeth Sidney 

Semmens.821 

Upper /Mr Temperatures and Thunderstorms — J, S. 

Dines . 822 

New Experimental Results concerning the Doublet 

A/ 3 j.—Dr G Ortner.823 

Wasteful Research ?■ —Prof Henry E. Armstrong', 

, FRS. 823 

The Anomalous flocculation of Clay —W. O 
Kermack and W. T. H. Williamson , 824 

Major-General William Roy.— Sir C F. Close. 

OE.,F.RS . .... 824 

Hydrogen as Anion —Prof Gilbert N Lewis . 824 

The Steel Industry. By Sir William Peter Rylands 825 
Fossil Insects in Relation to Living Forms. 13 y 
Dr, R. J Tillyard, FRS , . .828 

Obituary:— 

Dr. J, T. Bottomley, F R S. By M M . .830 

Mr. Stephen Paget .... .831 

Mr. H Kirke Swann . 831 

Sir James Cantlie, K.B E .832 

Mr John Stuart . . , 832 

News and Views 833 

Our Astronomical Column 836 

Research Items .... $3; 

Visitation of the Royal Observatory, Greenwich . 839 
The Italian Chemical Congress at Palermo and the 


Cannizzaro Centenary .... 

. . 84U 

University and Educational Intelligence . 

. 840 

Contemporary Birthdays 

. . 841 

Societies and Academies 

. 841 

Official Publications Received . 

• . 844 

Diary of Societies. 

. - . 844 

Our Bookshelf. 

Supp. 4 1 


Editorial and Publishing Offices : 
MACMILLAN 6- CO., LTD,. 

ST, MARTIN'S STREET, LONDON, W.C.2. 

Editorial communications should be addretacd to the Editor. 
Advertisements and business letters to the Publishers. 

Telephone Number: CERRARD 8830. 
Telegraphic Address: PHUSIS, WESTRAND, LONDON. 

NQ. 3954 , VOL. U 7 ] 


Technical and Intellectual Values. 


V ERY frequently we hear the complaint that, in 
connexion with certain of our activities, there 
are too many conferences and too little achievement. 
Specialists gather to discuss their own aspiratifens and 
grievances; they deliver their criticisms and indicate 
how society is refusing the positive reconstruction 
which would result from the realisation of the aspira¬ 
tions, the removal of the grievances, and the careful 
examination of the criticisms ■ but definite sugges¬ 
tions which shall be understood by the plain man are 
said to be rare. The complaint may be justified 
particularly where the specialists are concerned with 
teaching and with the implications of scientific develop¬ 
ments. In both cases, results, so far as they affect the 
life of the plain man, are not immediately apparent, 
and he is therefore apt to glance at conference reports 
with some impatience and hasten back to his more 
‘ practical 1 pursuits. 

It is to be expected, therefore, that he will pass over 
certain resolutions passed by the Conference of Teachers 
in Technical Institutions which was held in London on 
May 22-25. He may not be alarmed by the statement 
that, just as the results of the Board of Education’s 
Circular 1371 and Memo. 44 would have been a reduc¬ 
tion of the standard of educational efficiency, so will 
be the result of the introduction of the same under- 
tying principles in the Economy Act. He will not 
be moved by the opinion of the Conference that 
courses in junior technical schools should be as 
wide as, though differing in character from, those m 
secondary schools, since his general acquiescence to 
“ secondary education for all ” is usually accom¬ 
panied by a happy ignorance of the multitudinous 
definitions and of the varying branches of education to 
which so many labels are being attached It is 
certainly very doubtful whether he would be very 
enthusiastic concemmg the Conference’s declaration 
in favour of the principle of internal examinations in 
all grouped courses, or share the Conference’s alarm at 
the increasing number of external examinations which 
are being organised by various unions of education 
authorities—an alarm great enough to spur the Con¬ 
ference to call for a representative meeting of local 
education authorities and teachers in technical institu¬ 
tions in order to consider the best method of obtaining 
a system of examinations for those groups of subjects 
in which National Certificates are not in being or in 
process of formation. 

Arising out of the Conference (if not, in each case, 
specifically indicated on its public programme), however, 
were three matters which will commend themselves 
both to the plain man and the specialists concerned 
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The new president of the Association, Mr. A. E. 
Evans, of the Battersea Polytechnic, delivered an 
address which has already received considerable 
comment in the general press. “ It is high time/' he 
said, <f that we abolished the intellectual snobbery and 
make-believe that regards Art, Literature, Music and 
the Classics as members of an aristocratic family with 
Science as a sort of distant cousin, whilst Technology 
and Commerce are spumed as illegitimates.” Whether 
or not the image be overdrawn matters very little if its 
presentation will do something towards speeding up 
the great family reconciliation which, doubtless as a 
result of the efforts of Mr. Evans’s Association and its 
allied bodies, is slowly taking place Mr Evans’s 
purpose was to remind those who pay the ideas much 
lip-service (but do little towards their practical realisa¬ 
tion) that one might as well try to separate the two poles 
of a magnet as try to divide education into two parts— 
cultural and vocational; that the good citizen is not 
one who avoids breaking laws, but one who deliberately 
does something for his day and generation, that 
engineering, chemistry, commerce, and the like have as 
great a humanitarian value ii taught in the right way 
as any of those branches of learning beloved by the 
pedants, since subjects taught on the 4 vocational ’ 
side of technical institutions teem with examples of 
how service to humanity has been rendered by their 
help. 

The second important matter was raised by the 
Mayor of Marylebone, who accorded the Association 
a civic welcome. On entering public life, he said, 
men who have been used to one aspect of industry or 
commerce are faced with entirely new conditions. 
They have to deal with all sorts of matters from educa¬ 
tion to electricity proposals and the removal of refuse. 
They have not merely, as in their business, to be con¬ 
vinced themselves as to the value and necessity of ad¬ 
ministrative measures, but also to accumulate sufficient 
knowledge and persuasion to convince their colleagues. 
The growth and ramifications of public administration 
are continually increasing. A technical education 
vitally linked to immediate human needs is therefore 
imperative for public men. There are large fields of 
research and study connected with public administra¬ 
tion which should be explored by young men who 
will later have the destiny of their fellows in their 
hands 

The Mayor’s point is one of great interest, especially 
if one reflect on the position occupied by a Medical 
Officer of Health who, supported by a definite science, 
presents proposals to his committees, and that of the 
Director of Education, who has also to formulate 
proposals for his committees. Both contribute to 
public welfare, but the Director, lacking a recognised 
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science, sometimes occupies an unenviable position 
when he is laced by contrary 4 opinions < gathered 
frequently without close examination and research. 

The final matter discussed at the Conference may 
ultimately be proved to be one of the most important 
of its activities. It was foreshadowed in a speech at the 
Association's annual dinner. There can be no doubt 
that some voluntary (and other) educational bodies 
have tended to regard technical education as concerned 
almost wholly with the quick preparation of shorthand- 
writers, plumbers, etc , and it is not to be wondered at 
that the plain and earnest man may distrust that which 
he thinks does little more than flood the labour market 
at public expense. On the other hand, the Association 
denies this and insists not only on the vital need of its 
work, but also on its humanitarian value. The position 
should be made clear not only to teachers but also to 
the plain man Technical education has a philosophy 
which, it is claimed, will commend itself to all Has it 
yet been written and published in clear terms ? It is 
not a matter which can be left entirely to university 
professors of education. Will the Association of 
Teachers in Technical Institutions supply the deficiency ? 
If it will do so, the reconciliation of the educational 
family to which Mr. Evans referred will he greatly 
hastened, and the family itself will discover friends of 
which, hitherto, it has been quite unaware 


The Centenary of the Athenaeum. 

History of the Athenceum, 1S24-1925. By Humphry 
Ward Pp. xii 4 - 370 + 32 plates. (London : Printed 
for the Club, 1936.) 

N O other Club vies with the Athenaeum in its 
interest to scientific men. Faraday was its first 
secretary, Humphry Davy and Thomas Young were 
on its first committee ; Darwin and Huxley have their 
portraits on its walls. To four generations of men of 
science it has been almost a matter of course to belong 
to it; the young and ambitious have peeped in at its 
door, and the old have found consolation in looking 
out of the window. Moreover, scientific men neither 
monopolise it nor even predominate in it; they share 
the Club, vastly to their own advantage, with men of 
letters and affairs, with statesmen, bishops, judges* 
artists, scholars; with most of those who, for better 
or for worse, represent the learning of our time and 
country. 

The Athenaeum has reached and passed its hundredth 
birthday, and an old and distinguished member has 
written the history of its hundred years. A hundred 
years seems a great while ago* especially to the young ; 
but looked at property, as the old regard it, it fa 
not much after all. When we add to the years which 



NATURE 


8x5 


June ti, 19*6] 


we ourselves remember those penumbra! (or half- 
shadowy) years of which our fathers and grandfathers 
ham tbM us, we seem to carry our recollections easily 
back across a hundred years, and perhaps a trifle more. 
Waterloo seenfrs ever so much the nearer because of the 
beribboned coach which brought the news to my 
grandfather's village; I seem to have known Sir 
Astley Cooper and Mr. Brande pretty well, even the 
great Sir Humphry in the days when he let Mr. Faraday 
lecture for him now and then. It is not difficult to 
keep in touch with a short century ago. 

Some time before these hundred years began a great 
house stood at the foot of Regent Street ; the First 
Gentleman in Europe lived in it, and Nash’s great 
white street (which has lately dissolved away before 
our eyes, after we had found out its beauty) stretched 
from the Great Personage’s doorstep to the Park on 
which he had graciously bestowed his name. The 
critics of the day found fault with Prince and street 
and everything; “we had hoped,” says one, “ that 
that tissue of cast iron and whitewash which reaches 
from Pall Mall to Portland Place would, at one end 
at least, have had a redeeming spot to balance the 
absurdity standing at the other ” The house was so 
big that when they pulled it down the United Service 
Club was built on one wing of it and ours upon the 
other, and its doorstep stretched far across the space 
between. The billiard-room of the Athenaeum is said 
to stand where the Prince Regent had his dining-room ; 
where Herbert Spencer played his game was possibly, 
nay more was probably, the dreadful spot where the 
bell had once been rung for Mr. Brummel’s carnage 

The Great War (as our grandfathers called it) had 
left a deal of money in England, and it was spent 
freely; travel had enlarged men’s ideas, and the 
First Gentleman set no example of economy. Ite had 
recently become a greater personage than ever, and 
Carlton House was no longer big enough for him ; but 
when he moved into Buckingham Palace his old house 
was too big for anybody else, and they pulled it down 
with as little concern as they had shown to the foul 
alleys round St. James’s Market. What had contented 
and delighted the eighteenth century did not satisfy 
the nineteenth ; taverns and coffee-houses were good 
enough for Dryden and for Addison, and Hr. Johnson 
found nothing so productive of happiness among all 
the contrivances of men; but the Waterloo generation 
outgrew the Mitre and the King’s Head, The Guards 
had their Club after Waterloo; after the Peace, C&stle- 
reagh founded the Travellers’, for visitors from abroad 
and for noblemen and gentlemen who had made the 
Grand Tour, travelling not less than five hundred 
miles from London; the Oriental (Jos Sedley’s Club 
> and Jan Bahawder’s) followed soon afterwards. In 
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short, ft movement had begun which soon turned the 
sweet shady side of Pall Mall into a street of palaces, 
and utterly transformed the social life of London* 
About the same time a hospitable person called Crook- 
ford entertained very handsomely in St. James’s, and 
built a big house at the top of the street at the very 
time the Athenaeum was a-building. White’s and 
Boodle’s and Arthur’s belonged to a much older lot; 
they had grown out of the chocolate houses where 
country gentlemen and men of fashion met, and made 
it worth the landlord’s while to keep out the common 
people. But apart from these, clubland as we know 
it to-day came into being a hundred years ago, as near 
as may be*—in a time of great expansion and prosperity. 

The idea is said to have first started in John Murray’s 
house in Albemarle Street (see how near we keep to 
the present day >) that “ literary men and artists re¬ 
quired a place of rendezvous,” now that the old coffee¬ 
houses were superseded and many of them destroyed; 
and a remarkable man was the first to make the 
suggestion. John Wilson Croker was the Mr. Pepys 
of his time ; he was Secretary to the Admiralty, like 
Pepys, he was a fellow of the Royal Society, like Pepys 
again; he knew everything and everybody; his corre¬ 
spondence was immense, and his diary has helped to 
keep him famous. Macaulay detested him ; Disiaeli 
and Thackeray drew him in ugly colours and unpleasant 
company. But Disraeli, who was elected to the 
Athemeum in 1866, might have got in thirty years 
before had the omnipotent ‘ Rigby ’ shown him a 
helping hand ; and the other two had grievances of 
their own. After all, if Croker did not find in young 
Disraeli the sort of man he wanted for his club, one 4 
need scarcely wonder; it is easier to admire the old 
Dizzy than the young Croker had his faults as he 
had his enemies, but we now think of him as a shrewd, 
an honourable and a sociable man. 

Croker was a bosom friend of Sir Humphry Davy’s, 
who was president of the Royal Society at the time; 
and in letters to Davy he discussed the character and 
the constitution of his proposed Club in great detail: 

“ In order to keep our Club what it is intended to be, 
a club of literary men and artists, we must lay down 
clearly and positively, as our first rule, that no one 
shall be eligible into it except Gentlemen who have 
either published some literary or professional work, 
or a paper in the Philosophical Transactions—Members 
of the Royal Academy—Trustees (not officials) of the 
British Museum—Hereditary and Life Governors of 
the British Institution. The latter will open our doon 
to the Patrons of the Arts; I do not see any other 
classes which could be admitted, unless Bishops and 
Judges, who are par itat literary men although they 
.have not published any literary work,” 

There are subtle points in this letter ; there is a 
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house in Waterloo Palce now occupied by the Italian 


liberal spirit not entirely emancipated from the social 
prejudice of the times. I like the notion of “ literary 
men par Hat ”—who have written nothing. 

The first list of “ persons of acknowledged eminence ” 
was filled up easily and handsomely. Sir Walter Scott 
and Tom Moore, Campbell and Samuel Rogers/repre¬ 
sented the literary men of the day. Sir Thomas 
Lawrence and Chantrey stood for art, together with 
Robert Smirke the younger, architect of the British 
Museum and the College of Physicians, a man re¬ 
membered with respect and praise when he is re¬ 
membered at all. In science there were the great 
names of Davy and Thomas Young, to which Faraday's 
was presently to be added in the humbler role of 
secretary. Among the noble patrons of the arts were 
Lord Palmerston and Lord Aberdeen, the Lord 
Lansdowne who filled Bowood with its greatest 
treasures, Lord Ashbumham the picture-collector, and 
Lord Spenser of the AJthorp Library. There were so 
many other notable names on the original committee 
that one may begin by admiring the skill with which 
Croker and Davy chose their men, and end by wonder¬ 
ing at the numerous crowd of distinguished personalities 
in George IV.'s London. 

There was Sir Henry Halford, the Court Physician, a 
great figure in society; Richard Heber, greatest of 
bookhunters, who needed three copies of every book, 
and left eight houses full; Sir George Beaumont, an 
old man, a friend of Sir Joshua's and a benefactor of 
Wordsworth—a true patron of the arts, Davies Giddy 
or Gilbert, the Cornishman, another elderly man, who 
had discovered young Humphry Davy and (together 
with his friend Dr. Beddoes) had helped to start him 
on his illustrious career. There was Thomas Linton 
Parker, a county magnate in Lancashire, intimate 
friend of Gainsborough's and learned antiquary; also 
another scholarly squire, Aylmer Lambert of Boyton in 
Wiltshire, whose treasures of art were famous in his day 
and who wrote and published a “ Description of thegenus 
Pinus a beautiful and costly book ; Henry Thomas 
Colebrooke, the first Englishman to study Sanskrit; 
William Stewart Rose, a friend of Sir Walter’s and 
translator of Ariosto; Edward Locker, father of 
Frederick Locker-Lampson, .Secretary to Greenwich 
Hospital and founder of the gallery of naval portraits 
in the Painted Hall,—these and two or three more com¬ 
pleted the committee. The list is a remarkable one; 
there is a fine, friendly, gentlemanly air about it; 
it gives us a glimpse of conditions different from our 
own, under which the men of professional eminence 
were fewer, the dilettanti much more numerous and 
distinguished, and whole classes of men, important 
and influential to-day, are conspicuous by their absence. 

The Club opened its doors in February 1824, in the 
NO, 2954, VOL. 117] 


State Railways. Croker saw to everything; he engaged 
the servants, seven men, five women, and three boys, 
at a total wage of 550/. a year; he ordered the coals, 
he bought the liveries (at 4 L 15 s. per suit, or 105. 
additional if the committee should prefer plush to 
velveteen), and the beds and bedsteads, “ those for 
the three upper servants of rather a better kind.” He 
purchased some 500 ounces of beautiful table-silver 
(still as good as ever) at 7 s. 6d. an ounce ; and he laid 
in “ a Pipe of Port, another of Madeira, and a Butt of 
Sherry, and twenty dozen of Claret for present use." 
The port cost from about 505. to 64 s, a dozen, the claret 
from 805. or 90s to 120s.; as in Mr. Spectator's day, 
“ the plaguy French claret cost more money, and did 
less good.” 

By midsummer the Club had more than five hundred 
members. The Prime Minister, Lord Liverpool, and 
seven future Prime Ministers—Canning, Goderich, 
Wellington, Peel, Russell, Aberdeen, and Palmerston— 
were all in the first list. Five of these five hundred, 
including the celebrated Captain (Sir Edward) Sabine 
and Decimus Burton, the architect of the Club, were 
still members fifty-four years after; and the last 
survivor, Mr. John Lettsom Elliot, died in 1898, after 
seventy-four years of membership The limit of 
numbers was very soon increased to 1000, and the rush 
of would-be members grew beyond all anticipation. 
The ballot became a severe ordeal, black-balls being 
so common that Mr. Humphry Ward finds it “ difficult 
to understand how the Club managed to survive and 
prosper when such a nipping wind was prevalent in 
the years of its infancy.” Men canvassed openly on 
their friends' behalf—a thing undreamed of now! We 
find Southey, for example, begging a fellow-member's 
vote and influence for “ an old friend of mine—Kenyon 
is his name—one of the best and pleasantest men whom 
I have ever known.” This was Mr. John Kenyon, who 
looked like Mr. Pickwick according to some, or like a 
Benedictine monk according to others; and was 
immensely popular “ both in life and death,” leaving a 
great fortune to a large number of friends, among whom 
Robert Browning's share came to 10,000/. In 1831, 
very soon after the Club came into its own house, the 
celebrated Rule II. was passed, giving the committee 
power to elect nine eminent persons annually without 
ballot. The first object of the rule was merely to save 
a certain number of meritorious candidates from the 
risk and anxiety of the ballot; but it became an 
honourable distinction, and has given the bulk of its 
most distinguished members to the Club. 

Decimus Burton, son of a prosperous London builder 
(a rival of Cubitt's), was the remarkable man chosen, of 
course by Croker, to be the architect of the new Club. 
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He was only twenty-four years old in 1824; but helped 
and protected by Nash he had already built the 
1 Colosseum' in Albany Street and several of the large 
houses in Regent’s Park; and before he began to build 
the Athenaeum (in 1827) he had built the Archway at 
Hyde Park Comer, the Wellington Arch on Constitution 
Hill, and other severely classical structures. Within 
three years, that is to say by 1830, the Club was built, 
at a total cost of about 43,000/.; it is vastly less than 
it would cost to-day, it is scarcely as much as the Club 
is obliged to spend on structural improvements on the 
renewal of its lease , but it seems a deal of money for 
men of science and letters and the arts to have spent 
upon their house a hundred years ago. The building 
looked just as it does to-day (and long may it remain so), 
save that it lacked the upper story, which was added 
some seventy years later. Croker conceived the idea 
of adorning the Club with its frieze from the Elgin 
Marbles ; and he is said to have spent money on this 
embellishment which had been ear-marked for an ice¬ 
house. “ I'm John Wilson Croker, I do as I please. . . . 
You ask for an ice-house, I give you a Frieze” is a 
well-known epigram by Joseph Jekyll, the wit of the 
first committee. 

Mr. Humphry Ward's book falls into two parts In the 
first part he describes the Club and sketches its history 
m a very charming fashion, with plenty of anecdotes 
and gossip and reminiscence, such as the theme invites 
and suggests abundantly; acknowledging his debt for 
much historical material, and repaying it handsomely, 
to the late secretary of the Club, Henry Richard Tedder. 
Tedder, who by the way had been a close friend and an 
executor of Herbert Spencer’s, served the Club for more 
than forty years; the Club held him in the greatest 
possible respect, and a life-like portrait on the wall 
keeps him in its remembrance. 

The second part of the book, which is all Mr. 
Humphry Ward's own, contains a list, with brief but 
telling annotations, of the members elected under 
Rule II. from the year 1831 until last year. It seems a 
little hard to exclude from commemoration all those 
who came in by the broad road of the ballot, who 
cannot all deserve neglect and oblivion; but the 
limitation set is at least a soundly conservative one, and 
the list as it stands is a wonderful catalogue of well- 
known names. The book opens in my hand, at random, 
at the year 1878. In that year came in Lister, and 
Rayleigh, and Frederick Harrison, and James Bryce; 
two great Anglo-Indians, Sir Alfred Lyall and Sir 
William Muir, both of them scholars and one of them 
a wit; Sir Robert Morier, “ le grand ambassadeur qui 
a route Bismarck ” ; and last, but by no means least, 
Allen Thomson, the eldest of them all, a great anatomist 
and famous teacher, whose son still reminds us of him 
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in the Club. Next year brought in Bnme-Jones and 
Henry Sidgwick, and Stubbs the historian, and Stanley 
Jevons, and Huggins the great astronomer; also Lord 
Crawford, who succeeded Sir William in the chair of 
the Astronomical Society and was a true patron, if ever 
there was one, of science and of art; his son too is a 
member of the Club, In the following year we have 
Michael Foster and John Addington Symonds, and 
Salmon the Provost of Trinity, theologian, mathe¬ 
matician, and chess-player; also Lewis Morris and 
Orchardson, and Aldis Wright the great Shakespearian 
and learned Hebraist. Opening the book at another 
page we find that just fifty years before, Charles Darwin 
and Charles Dickens, Macready the actor, George 
Caltermole the painter, George Grote and Arthur 
Stanley, all entered the Club together in one special 
election by' the committee Mr. Humphry Ward’s 
catalogue is well-nigh 250 pages long; the names 
cannot all be illustrious, but they are all more than 
respectable ; they are the familiar names of the men 
who have made the world we live in, among whom 
have been our teachers and our friends. 

Let us take a look within the Club, following, but 
not following too closely, Mr. Humphry Ward’s 
description. The house is planned quite differently 
from the big house over the way. In the ‘ Senior' 
you look and look again for the stairs ; but the great 
staircase of the Athenaeum is the feature of the house. 
The pillars of the entrance-hall are copied from those 
of the Temple of the Winds; they are gulden-yellow, on 
bronze bases, and the very sofas between them are of 
classical design. The floor is of a mosaic pattern ; the 
recessed and panelled ceiling is enriched with delicate 
Pompeiian designs. The design and colouring are 
Alma Tadema's, who, together with Sir E. J. Poynter 
and Mr A. Lucas, undertook the re-decoration of the 
Club in the early ’nineties. It is not in the taste of 
to-day, but it suits the architecture of the house to 
perfection ; and it helps usefully to remind us that 
some things m Victorian art were exceedingly beautiful. 
On the Pall Mall side of the Hall is a pleasant morning- 
room Time has ripened and softened a somewhat 
gorgeous ceiling, a rich Japanese wall-paper, and wood¬ 
work of a peculiar brown, of which last the club's 
earthenware teapots are said to have suggested the 
motif* There were some interesting pictures here until 
they were moved elsewhere not long ago. A portrait 
of Dr. Johnson by Opie was the gift (if I remember 
rightly) of Mr. Humphry Ward himself, it is as fine 
a thing as Opie ever painted, it reminds one of what he 
mixed his colours with, it shows Johnson as we would 
keep him in our mind’s eye for evermore. Alas, it now 
-hangs neglected on an unlighted wall; and its own 
place is filled by things incomparably inferior to it. 

2 A I 
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On the other side of the hall is the long dining-room, 
with a row of windows looking out upon the garden. 
The ceiling and mural decorations, by Sir E. J. Poynter, 
are curious but withal beautiful, and it seems an 
aesthetic solecism to hang modem portraits on the 
Pompeiian panelling of its walls. One knows where 
among the many tables one's friends are likely to be 
found—where men of science mostly sit, or where the 
artists or the critics; or the august comer where states¬ 
men consort together, and eat and drink like common 
men. There are nooks and comers still associated by 
tradition with certain famous clubmen. Abraham 
Hayward, more than fifty years a member, friend of 
Sydney Smith and of Macaulay, translator of 11 Faust,” 
story-teller, whist player and bon-vivant, sat in the 
comer by the door; was it not called “ Abraham's 
bosom ” even unto yesterday ? In the same corner 
before Hayward's day sat Theodore Hook, drinking what 
(belittling it) he called ‘ toast-and-water/ and making up 
stories about bishops ; and in the corner opposite, far off 
in the south-west, J. M W. Turner used to dine, and dine 
alone, and drink his bottle of port in semi-darkness 
after bidding the candles to be taken away. Charles 
Dickens is said to have used the same comer-table in 
after years. To go back for a moment to Hayward, he 
has very little to say about the Club in his published 
“ Letters " , but curiously enough, it is from him we 
learn that Thackeray was blackballed in 1850, to be 
elected by the committee as soon after as possible, 
in the following year Can it have been some 
old friend, or friends, of “ Wenham ” who did this 
thing ? 

As we turn to go upstairs we shall, perhaps, be shown 
just where Dickens and Thackeray made it up, after a 
long and bitter quarrel; Edmund Yates had satirised 
the satirist, and Dickens had taken sides with Yates. 
We shall be shown also where poor Dicky Doyle lay 
down and died—Dicky, who drew the immortal title- 
page of Pundhy and signed it with his dicky-bird effigy. 
The great drawing-room, a Library (to the southward) 
and a Writing-room, all full of books, occupy the first 
floor. A fine bust of Croker, by Chantrey, is one of the 
ornaments of the drawmg-room; Lord Rosebery and 
Mr. John Murray are said to have discovered it, and 
the committee had the good fortune to buy it for a 
small sum. In the South Library there is a big table 
in the middle of the room where Thackeray dictated 
Esmond (or parts thereof) to his friend Eyre Crowe; 
and Richard Burton sat afterwards at the same table, 
with his snuff-box beside him, translating the “ Thousand 
and One Nights.” In a comer of the same room was a 
favourite seat of Macaulay's, used afterwards by a line 
of scholars, by Hallam and Matthew Arnold, by Mark 
Pattison and by Lord Acton. 
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The Library (which Mr. Humphry Ward lingers over 
with obvious predilection) has been a feature of the 
Club from the beginning; books are here, there, and 
everywhere—in gloomy store-rooms, in basement 
passages, in dizzy galleries where few members are 
young or bold enough to venture life and limb. For 
sheer want of space accessions to the Library have been 
comparatively few in recent years; but books which 
no gentleman's library should be without are very 
plentiful, the older editions of the classics are all there, 
and there is a famous lot of the great illustrated folios 
once vastly admired by all persons of taste and fashion, 
Splendidly bound and enshrined in fine cabinets we 
find here such things as that monument of the Naples 
Bourbons, the great “ Case e monument! di Pompeii,” 
or Graevius' “ Thesaurus,” or Hoare's u Wiltshire,” or 
Gould’s bird-books, or Temminck's still more beautiful 
“ Planches coloriees ” ; or Brockedon's “ Passes of 
the Alps,” or Rossellini, or Stuart and Revett, and very 
many more. It was one of the chief objects and 
ambitions of the Library Committee when Henry 
Hallam was a member of it, about the middle of last 
century, to “ purchase such works in the fine arts, in 
natural history and antiquities, as, though eminently 
instructive or interesting, are too costly or bulky for 
the majority of private persons.” Many of us are old 
enough to remember the days when men (when we 
ourselves) loved and coveted such books as these, of 
which this strenuous, anxious generation takes no 
account at all ; and are there not one or two (such as 
Sibthorp's “ Flora Graeca ”) which we desire and covet 
still ? 

We might pass on from room to room finding associa¬ 
tions everywhere and memories without end. We 
have not yet seen Faraday's wheeled chair, still standing 
as he left it; nor yet another and more famous 
i Empty Chair'; nor Thackeray's terra-cotta statuette, 
nor the Owls of Athene (several of them); nor the 
stone horse-block outside which was put there on 
purpose for the Duke of Wellington to mount at the 
door. But it is high time we took our leave of the 
Club, and of Mr. Humphry Ward's book. In doing so 
we may heartily declare that the book could not have 
been better done; it is light in touch, copious -in 
anecdote, sympathetic in allusion, gentle in criticism. 
The Athenaeum may well be proud of this history, and 
of the fellow-member who has put his heart into the 
writing of it. 

And now what has been said in praise of the book 
becomes all of a sudden a tribute to its author's 
memory; for since these last words were written, 
Humphry Ward's long life has drawn gently ta. its 
close. 

D. % TV 
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Popular Astronomy. 

The Earth and the Stars. By Dr. C. G. Abbot. Pp. 
xi + 264 + 33 plates. (New York : D. Van Nostrand 
Co.; I ondon: Chapman and Hall, Ltd., 1925.) 
155. net. 

HE appearance of a popular work on astronomy, 
particularly one by so experienced a worker as 
Dr. Abbot, is an event of much interest to those who 
believe that science has a message for the general public, 
for there is no science which bears more closely than 
does astronomy on the intellectual problems that face 
all educated men. It is probably true also that no 
science can claim so copious a literature of the popular 
kind, but the rapidity and revolutionary character of 
recent advances has left the great bulk of astronomical 
treatises hopelessly behind the times A book of the 
type of Dr Abbot’s is therefore anything but super¬ 
fluous, and the reader will find in it information which 
even the publications of a year ago were too early to 
supply. 

The general plan of the book is drawn, in the main, on 
conventional lines. Following a brief survey of the 
heavenly bodies and a chapter on “ Some Famous 
Astronomers and Famous Instruments,” the reader is 
given some idea of the order of magnitude of the electron 
and the stellar system, and the principle of the spectro¬ 
scope is briefly described. It is doubtful whether the 
account of the processes of emission and absorption of 
light is sufficiently definite to be intelligible to the 
uninitiated reader. The earth, moon, and the sun’s 
family then come under consideration, after which 
three chapters are devoted to the sun. Despite the 
title of the book, the sun claims more space than any 
other individual body—as, indeed, we should expect in 
a book by Dr. Abbot. He considers in some detail the 
possibilities of direct mechanical utilisation of solar 
energy, and is of the opinion that “ there is, perhaps, 
no field where investigation is more needed, or more apt 
to produce useful results for mankind.” A chapter on 
" The Calendar, Star Places, Navigation,” is succeeded 
by some stories of the constellations, and the last four 
chapters are devoted to the system of stars and the 
stellar universe. These contain an outline of the 
chief facts which have been gleaned with regard to the 
stars and nebulae, individually and collectively, con¬ 
cluding with a summary of the work of Jeans on the 
evolution of stars from spiral nebulae and that of 
Eddington on the interiors of stars and the source of 
stellar energy. 

The book concludes with six short appendices, giving 
notes on the solar eclipse of January 1935, and the 
tides, tables of data concerning the solar system and 
tfa* first magnitude stars, a list of the constellations, 
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and a comprehensive, non-technical dictionary of 
astronomical terms. The numerous figures and dia¬ 
grams are mostly excellent, but one or two of the latte 
(e.g. Fig. 40, p. 196) are capable of considerable improve¬ 
ment. 

The book is very interesting, and in spite of some 
digressions Dr, Abbot has managed to include a large 
amount of material in a well-arranged form. The 
information given is up-to-date, and has the general 
character and freedom from technical details which are 
desirable in a work of the popular class. There can 
be no hesitation in saying that the author has succeeded 
in his aim of producing a book helpful “ to those who 
wish to acquire by easy reading a general survey of the 
universe they dwell in.” A considerable number of 
pertinent anecdotes are included, and one or two the 
relevance of which is not so clear. The style is conver¬ 
sational—an excellent method of presenting a subject 
popularly, but one which, as here, may be followed too 
slavishly 

Conversation has, indeed, the advantage over the 
formal written statement in that it is alive, and holds 
the reader’s attention more firmly, but it has defects 
which can and should be removed on revision. On p. 
195, for example, we read . “ We shall mention a little 
further on, perhaps, one or two other special parallax 
methods.” The word u perhaps ” here is excusable 
when spoken, for the fulfilment of the promise may 
depend on time or some such limitation, but it is surely 
superfluous on the printed page. Another preserva¬ 
tion of the defects of conversation is to be found in the 
frequent repetitions of turns of phraseology or playful 
asides. Thus on p. 92 we read, d propos of the sun : 
“ No star could have obeyed better the spirit of the 
advice of Robinson Crusoe’s father to stick to the middle 
class as the happiest,” and on p. 226 the same comment 
occurs again. So common, indeed, are such repetitions 
that we soon learn, on encountenng an illustrative 
saying of this kind, to await its recurrence with a 
confidence which is rarely unjustified. Nor is it only 
such phrases as these that are reproduced; the same 
lack of critical revision is evident with respect to plain 
statements of fact, e.g . Kepler’s laws, which are thrice 
set out on pp. 9, 13, and 68. The several occurrences 
of the same statement do not always agree; as, for 
example, the definition of the precession of the equi¬ 
noxes, which on pp 14, 20, and 55 and in the glossary 
is rightly given as a westward movement, and on p. 7 
as an eastward movement; or the three accounts of 
the distribution of novae in the sky on pp. 182, 212,223. 
This feature of the book is much to be regretted, inas¬ 
much as a very little care would have removed it and 
brought about a vast improvement. 

A few slips occur, of varying degrees of importance. 
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Spectrum lines from the sun's western limb are said to 
he displaced to the violet instead of to the red (p. 73). 
On p. 94 we read : “ Eddington has shown it to be 
probable that . . light pressure . . . actually pre¬ 
vents the existence of any stars of masses more than 
five times the sun’s mass ” In another connexion, 
however, the existence of more massive stars is referred 
to. We are surprised also to find the discovery that 
flame, arc and spark spectra of the same element are 
different in character attributed to Gale and Adams 
(p. 101); surely Lockyer’s work can no longer be 
ignored. 

There is one other point which it is important to 
mention. In two or three places occur statements 
which, considering the character of the book, we think 
too dogmatic. Thus we are told on p. 85 that Clerk- 
Maxwell proved (instead of predicted) theoretically tliat 
light exerts a pressure on small particles. No physicist, 
of course, would misunderstand this, but the man in 
the street is entirely dependent on the statements of 
specialists, and the word “ proved ” is for him final. 
He would be surprised to learn that on the same 
principles it could be “ proved ” that the atom is 
unstable and the universe cannot exist for a day 
Again, on p. 214 it is stated definitely that Cepheids 
are not double stars, and on p 222, spiral nebulae are 
described without qualification as ” island universes ” 

It is regrettable, though necessary, to direct attention 
to so many blemishes m a book which has given us great 
pleasure. The faults are mostly of a trivial character, 
but taken together become of considerable importance. 
Fundamentally the book is excellent, both in matter and 
in form ; what it suffers from is lack of a final revision. 
It is greatly to be hoped that this will be supplied in 
the next edition. H D* 


Comparative Morphology of Fungi, 

Vergleichendc Morphologic der Ptlze . Von Ernst Gau- 
mann. Pp. x + 626 (Jena * Gustav Fischer, 1926.) 
28 gold marks. 

HE need for a good and well-balanced treatise 
on the morphology of the fungi, incorporating 
the results of modern work, is one that has, no doubt, 
been felt by many botanists in recent years, and the 
present book comes nearer to meeting it than any that 
has hitherto appeared. One may, perhaps, regret that 
so much space is given to cytological details, but this 
is inherent in the author's expressed object, namely, 
to apply the data obtained from cytological studies 
to the interpretation of the problems of comparative 
morphology in the fungi. This method of treatment 
leaves comparatively little room for the consideration 
of the fungi as living organisms, adapted to their 
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surroundings : physiology is not touched on; and life* 
histories are scarcely described except as incidentals 
to the cytological story. As a result, the imperfect 
forms of fructification are relegated to the background 
and the Fungi Imperfecti as a whole are dismissed in 
four pages. These, however, are the author’s self- 
imposed limitations and are not open to criticism, 
however much they may be regretted. 

The book is divided into a short opening section on 
the vegetative and reproductive organs of the fungi, 
and a mam part, in which a detailed account is given 
of the morphology of the. four classes, Archimycetes, 
Phycomycetes, Ascomycetes, and Basidiomycetes. 
The heterogeneous class of the Archimycetes, con¬ 
taining the Olpidmceae, Synchytriaceac, Plasmodio- 
phoracese, and Woroninacese, is derived from various 
roots in the Sporozoa-Flagellate-Myxomycete alliance, 
while the rest of the fungi are regarded as a single 
phylum, originating, in all probability, from the green 
algae. The Oomycetes diverged early to a blind end, 
the Chytridiace® progressed through the Zygomycetes 
(Endogone-like forms) to the Ascomycetes and Basidio¬ 
mycetes 

The Hemiasci are considered to form the connecting 
link between the Zygomycetes and Ascomycetes proper 
and are divided into two orders, the Endomycetales 
(including the yeasts) and the Exoascales in which are 
grouped the two isolated and not completely understood 
families of the Protomycetaceae and Exoascace® 
The gradual reduction of sexuality in the Ascomycetes 
affects chiefly the male gametes, which become 
functionless and disappear, their place being taken 
by secondary spores or by cells of the female organ ; 
with the loss of the latter, conjugation between two 
vegetative hyphae may be all that is left of the 
sexual act. 

Where the author’s views diverge from those of 
others who have concerned themselves with the 
phylogeny and comparative morphology of the fungi, 
he has indicated and explained the differences in their 
points of view, while the copious literature references 
have been selected especially to include those in which 
detailed bibliographical accounts of earlier work may 
be found. In such matters as the derivation of the 
Oomycetes from the algae, he takes only the balance of 
probabilities as he sees them, and there is a refreshing 
absence of dogmatism throughout the work. It is 
stiff reading, owing to the very full documentation 
and the great extent of the literature covered, but the 
arguments are clear and the descriptions of the forms 
selected to represent the different families are concise 
and admirably illustrated. The author is to be con¬ 
gratulated on his excellent presentation of a most 
difficult subject. . 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
Opinions expressed by Jus correspondents . Neither 
con he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
tfus or any other part of Nature. No notice ts 
taken of anonymous communications.] 

Electrical Constitution of the Upper Atmosphere * 

Recently considerable interest has been evinced 
in the nature and constitution of the upper atmo¬ 
sphere (Nature, March 13), and it has been suggested 
that wireless methods are perhaps the most effective 
in exploring this region. 

in this connexion the following facts, and possible 
explanations, may be of interest In a recent paper 
in the Philosophical Magazine (June 1925) the writer 
suggested that a certain type of atmospheric dis¬ 
turbance which is semi-musical m nature, i.e con¬ 
sisting of a musical note the pitch of which falls to a 
limiting frequency n 0 , may tlirow some light on the 
electrical constitution of the upper atmosphere The 
interpretation suggested was that these disturbances 
owed their musical nature to the dispersive action of 
the medium, which was assumed to consist of an 
assembly of electrons in a rarefied atmosphere Such 
a medium will have the effect of transmitting different 
frequencies with different velocities, with the result 
that the spectrum of frequencies comprising an 
impulse is drawn out into a musical note of varying 
frequency 

It was shown that the lowest pitch of the disturb¬ 
ance is determined by the relation 


where N is the number of 10ns per cc., e is the 
charge on an ion, and m the mass of an ion This 
is what I call the characteristic frequency of the 
medium. 

In some experiments about a year and a half ago 
I found the prevailing characteristic frequency to be 
from 300 to 500 a second In making some recent 
tests I noticed that the prevailing characteristic fre- 
# quency had risen two or three times, suggestmg a f our- 
to tenfold increase in the ionic density. Associated 
with these changes there has recently been an increase 
in sunspot activity, magnetic storms and an auroral 
display so far south as London, and a noticeable fall¬ 
ing off of the strength of short-wave signals from 
America. There seems little doubt that these are all 
associated with the approach of the period of sunspot 
maximum in 1928, especially in view of the theoretical 
deduction that such an increase in ionic density must 
necessarily increase the attenuation for night trans¬ 
mission if the constitution of the layer is as assumed 
above, provided the time period of the waves is short 
compared with the mean time between electronic 
collisions with molecules. Further evidence m con¬ 
firmation of these views is afforded by measurements 
of trans-Atlantic telephony signals on a wave-length 
of 5270 m , published m the* Bell System Technical 
Journal , July 1923. It is there shown that the 
average night strength of signals is largely decreased 
during magnetically disturbed days, a fact which is m 
accord with the foregoing theory, and confirms the 
hypothesis that the recent reduction of short-wave 
signal intensity is due to the sunspot activity. 

It seems also probable that the explanation of the 
musical atmospheric disturbances given by the writer 
' is substantially correct, and that observations of these 
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will provide additional data for determining the 
electrical constitution of the upper atmosphere. 

T L. Eckersley. 
Research Department, 

Marconi's Wireless Telegraph Company, Ltd , 

Marconi Works, Chelmsford, 

May 23 


Hydrolysis of Starch Grains by Light Polarised by 
Small Particles. 

During the last three winters I have been engaged 
m an experiment, which throws additional light on 
the work described m a former paper (Baly and 
Semmens, Proc Roy Soc B, 97, 250), and as the 
effects took place in a small flask, disposes of the 
‘ accidental pressure' hypothesis of critics. 

The well-known scattering and polarising effect of 
colloidal particles suggested the use of a suspension 
of diastase as a polarising agent, and the experi¬ 
ment was thus arranged * About jo cc. of a suspension 



1 2 

Potato starch grains in distilled water after exposure to 
polart^xi light 


r. Exposure two days, examined and photographed immediately after 
bright afternoons. 

2 After leas intense exposure , on partial drying, change inside grain is 
shown, canals (r) to exterior forming. 

3 . Exposure four days , crystals forming inside grain (x 300 ) 

4 Exudation from holes m coat beginning to crystallise (x 300 ) 

5 , Bunch of crystals from single grain—with crystal plates 

of well-washed potato starch in distilled water was 
placed in a small thin-walled flask (A), and this was 
immersed in a beaker containing a strong colloidal 
solution of taka-diasta&e As control, an equal 
quantity of the starch suspension was used, contained 
in a flask (B), which was lightly waxed, to depolarise 
any reflected light. The outer vessel m this case con¬ 
tained tap-water. The necks of both flasks were 
plugged with cotton-wool dipped in toluene, and the 
vessels were exposed for several days in a window at 
the top of a tall building, to catch the horizontal 
rays of the morning and evening sun. 

The light polarised by the particles of diastase was 
thus reflected vertically upward and irradiated the 
starch grains lying at the bottom of the inner 
vessel (A). The control received direct light through 
a cleared space in the waxed surface of B The 
results were tested at intervals of two or three days 
by examination on a microscope slide and were as 
follows: 

(x) Immediately after a bright sunrise or sunset, 
many of the grains in flask A were found to be rapidly 
breaking (Fig. i) while in flask B they were practically 
intact, 
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(2) If the weather were dull or the examination 
delayed, the grains merely showed a transparent 
streak in the centre, which gradually extended and 
formed little canals to the exterior (Fig. 2) through 
which the contents exuded, leaving the shrivelled 
skeleton or coat. 

(3) When some of the liquid was mounted on a 
microscope slide with cover glass and left to dry m the 
dark, a film was formed showing diffraction fringes 
and crystals slowly formed in the liquid. 

(4) Occasionally the hydrolysed contents crystallised 
within the grain (Fig 3) or exuded from it, leaving the 
tmy shell in the centre as in Fig. 4 

(5) After prolonged exposure the empty shells or 
coats break down to a fatty substance (giving black or 
brown with osmic acid and red with Sudan III), and 
rhomboidal or hexagonal plates are left near the 
crystallised grain-content (Fig. 5). These plates are 
often very thin, and in this case the outline in the 
photograph was slightly darkened for reproduction 
m print On boiling with Fehling solution, the 
contents of flask A gave a distinct change of colour, 
which was not visible in B Specks of cuprous oxide 
were also seen within the partially hydrolysed grains 
from A 

It would be premature to discuss the theoretical 
significance of these results, but they seem to indicate 
that 'in the action of certain enzymes, beside the 
quantum factor in energy absorption, there is also an 
orientation -factor. As physiological reactions take 
place at surfaces, there must be some correlation 
between the orientation of the vibration and the 
molecular arrangement at the surface. 

I wish to express my indebtedness to Sir James 
Irvine for valuable suggestions and criticisms, and, 
as always, to Prof E. C C Baly for his continued help 
and encouragement 

Elizabeth Sidney Semmens. 

ESlcher Research Laboratories, 

Bedford College, London. 


Upper Air Temperatures and Thunderstorms* 

In Nature of November 14, 1925, p. 709, I directed 
attention to the method of plotting upper air tem¬ 
perature readings by the use of temperature and log. 

E otential temperature as co-ordinates, the curves 
eing designated tephigrams by their inventor, Sir 
Napier Shaw. It may be recalled that, by the use of 
these curves, the energy available from a mass of air 
nsing under unstable conditions is shown directly as 
an area on the graph. Opportunity has now been 
taken to study these diagrams m connexion with 
thunderstorms in the south-east of England dunng 
the three months June, July, and August of last year, 
and the results obtained are of interest 

Aeroplane ascents are made daily (Sundays ex¬ 
cepted) by the Meteorological Flight at the Royal 
Air Force Station at Duxford, near Cambridge, on 
which dry and wet bulb temperatures are read at each 
50 mb. step of pressure from 1000 or 950 mb. up to the 
highest point reached. This is generally in the neigh¬ 
bourhood of the 500 mb. isobaric surface (18,000- 
20,000 feet height). From these readings the hu¬ 
midity of the air is calculated. Unfortunately the wet 
bulb thermometer becomes useless soon after the aero¬ 
plane passes through the 32 0 F isothermal surface, 
owing to the impossibility of keeping the bulb 
moistened, but it does not appear that humidities above 
this level are of very much importance in ftto&fmatim 
of thunderstorms, so that the drawback la not a ne ei fts w 
one for the present inquiry. To obtain a quantitative 
measure of the energy available from a mass of 
ascending air, it is necessary to know the temperature 
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conditions existing in the atmosphere up to the point 
where the rising air loses its buoyancy and comes to 
rest, and this point is generally in cases of marked 
instability above the level to which areoplanes can 
fly as a matter of day-to-day routine. The investiga¬ 
tion has therefore had to be on a qualitative rather 
than a quantitative basis, but from the data studied 
it appears that this is sufficient to give results of great 
value. 

In the three months, 71 days were available on 
which an aeroplane ascent was made, such ascent 
normally taking place at about 8 30 a m, in the morn¬ 
ing. In a few cases where no morning ascent was 
available an afternoon one was utilised, but as the 
inquiry was mainly directed to the utility of the 
method for the forecasting in the early morning of 
thunderstorms dunng the coming day, the morning 
readings were primarily used The three months 
varied in character; June had only one day of 
thunder, while July was thundery with 12 days, and 
August took an intermediate position with 9 days. 
The method of plotting humidity on tephigrams was 
discussed in my previous communication, and the 
proposal there put forward has been followed and has 
proved very satisfactory. It is clear that on a day of 
instability the air in each layer of the atmosphere 
will, in rising to its equilibrium position, develop its 
own amount of energy, and some one layer will on 
each occasion show maximum potential energy. 
This energy is very closely dependent upon its humid¬ 
ity and the heat liberated by condensation. It is 
easy on tephigrams to see which layer gives this 
maximum energy without plotting the relative 
humidity of every layer, and for each ascent the 
humidity has only been plotted at the layer which 
shows maximum energy on days of instability or the 
nearest approach to a development of energy on days 
when stable conditions prevailed. In this way the 
diagram is kept free from complication and the 
degree of energy available is seen at a glance. 

The 71 days were divided into days of no thunder 
and days of thunder, the latter division containing 
all days on which thunder was reported from one or 
more of the stations contributing to the Daily Weather 
Report in the south-east of England, broadly defined 
in this case as the area south and east of Birmingham. 
The thunderstorm must thus have occurred within a 
radius of about 100 miles of Duxford. A cursory# 
glance at the tephigrams indicated the closeness of 
the connexion between energy available and thunder¬ 
storms, and a more detailed study showed that the 
71 days might be divided inio^three classes, only 7 
cases remaining which did not fall readily into one of 
these classes. 

Class A. No energy and no thunder. This contained 
those cases where there was no thunder, and either 
no energy was shown or there was energy only in 
a shallow layer below a layer of marked stability (36 
cases). 

Class B. Energy high up generally without thunder. 
In these cases energy was available, but not below tbe 
700 mb isobanc surface (say 10,000 feet) (13 cases). 
In 10 of these cases there was no thunder. In the 
remaining 3 cases there was thunder, but in 2 of these 
an evening ascent showed that later in the day energy 
was available at a lower level (below 700 mb.), so that 
the days might have been put into Class C below. 

Class C. Energy with thunder. In this type energy 
was available below 700 mb., and was associated with 
subsequent thunder (13 cages). 

Tbme classes thus cover 64 out of the 71 cases and 
i ndicat e a very close connexion between the energy 
shown on the tephigMm&and the subenjiwettt develop¬ 
ment or aon 4 eVwpment of thundfcv ' The 7 e«Mr 
not included in the above three classes represent poly 
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10 per cent, of the whole, and it is not necessary to 
discuss them here in detsdl. They consist of—(1), 3 
days when energy was available below the 700 mb 
level, though thunder was not reported, and (2), 4 days 
with thunder, though little or no energy was shown. 
As regards (1) it must be remembered that thunder 
may occur but escape the network of Daily Weather 
Report stations; and as regards (2), Duxford will not 
always be typical of the air over the south-east of 
England for the remainder of the day. 

As regards Class B, it is scarcely surprising to find 
that energy developed above the 700 mb level is in¬ 
effective in producing thunderstorms, when it is re¬ 
membered that the moisture content of saturated air 
above this level is comparatively small. 

The close association between energy and thunder¬ 
storms shown by these ascents is most encouraging 
foT the forecasting of thunderstorms and gives 
further proof, if such were needed, of the importance 
of regular aeroplane ascents to a modern forecast 
service. J. S. Dines. 

Meteorological Office, 

Air Ministry, May 13 

New Experimental Results concerning the 
Doublet Apj. 

iN a communication under this title in Nature 
of April 17, p 554, N Seljakow and A. Krasmkow 
have inferred from measurements on the lines Kp x 
and Kfi' m the Rontgen spectrum of manganese, 
that they form a relativity doublet characterised by 
the energy difference M n - M m . Now with molyb¬ 
denum the corresponding difference is about 08^ 

units, whereas with elements of lower atomic number 
similar measurements have so far not been published 
The very small value found for molybdenum makes 
it reasonable to suppose that, for the elements 
between calcium and zinc in the periodic system, 
the corresponding energy difference would not give 
rise to any separable lines For even if we assume 
the appearance of 3 s -orbits, which begin with 
scandium, to cause a disturbance in the M -level, 
so that the 3,-orbits are unequally screened for this 
and the next element, it still follows from an approxi¬ 
mate calculation that this effect cannot possibly give 
rise to a larger difference than about one-third of 
that actually measured. On the other hand, the 
broadening of the ATa-doublet of iron found by 
Siegbahn and Ray (Ark Mat , Astr. Fystk, vol. 
18, No, 19) and recently studied by Thoraeus {Phil. 
Mag, (7), vol i, p. 312, 1926), which represents a 
much smaller value of the energy difference, may well 
be attributed to such a screening effect of the 33- 
orbits, as this would, of course, be equivalent to a 
slight increase of the nuclear charge. 

With the AT/ 9 -lines, the interpretation of the doublet 
as due to a relativity effect would doubtless require 
a more detailed explanation. The intensity ratio 
/J t : : 1, which supports this interpretation, 

appears so far to have been definitely established 
only with manganese (N. Seljakow and A. Krasnikow, 
Zs, f, Physikt J3» 601. 1925S. Investigations by the 
writer carried out in this Institute seem to prove 
that with iron in compounds the intensity ratio 
(estimated) has also approximately the same value, 
t an. With titanium and vanadium, however, a 
value considerably larger than 2 :1 was found. 

Seljakow and Krasnikow also state that the 
intensity ratio : p' is not sensibly affected by 
passing the rays through foils of the same element. 
A simitar observation on the satellite lines in the 
&*$eries of the me earths has been described by 
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D. Coster {Zs. f , Pkystk, 25, p 98, 1924). This fact 
supports the view that the X- or L-electron is com¬ 
pletely removed from the atom in the absorption 

E rocess Moreover, the explanation suggested by 
r. Wentzel (Ann der Physik , 66, p. 458, 1921), who 
attributes the satellites to supernumerary excess 
electrons in the M -level, does not appear to be 
refutable on this basis. 

Another point should be noticed in this connexion. 
The elements of the rare earths offer many analogies 
to those between calcium and zinc. A 4 4 -orbit 
occurs for the first time with cerium, where also the 
/ 5 f w and 7| lines have been found by D Coster 
to accompany the and y 1 lines, as satellites of 
lower frequency. The increase in intensity of these 
satellites with increasing atomic number appears to 
be closely analogous to that of the ^'-satellite for the 
elements next to iron On the other hand, a cursory 
examination of the energy levels of the rare earths 
seems to exclude a relativity explanation of the 
satellites in the case of cenum and the following 
elements. 

The interpretation of the Kfifl' lines as a relativity 
doublet, offered by the Leningrad physicists, appears 
therefore scarcely admissible, whereas the hypothesis 
of Wentzel seems to be in better agreement with 
the experimental facts If we try to estimate the 
effect of the supernumerary electrons involved by 
this hypothesis, we are led to the conclusion that 
such electrons cannot be limited in number to only 
one, otherwise we must assume rearrangements of 
the electron groups to occur. Especially the fact 
that the 0'-hne appears sensibly broadened seems to 
exclude a normal energy level as the origin of this 
line, and to support the view that several kinds of 
radiating atoms may co-exist, these differing from 
each other in the number or arrangement of their 
electrons within the M-level G Ortnek 

Institut fur Radiumforschung, 

Wien, May 10. 


Wasteful Research ? 

The issue of Nature of May 1 contains a letter by 
Messrs Morgan and Holmes from the new govern¬ 
ment “ Chemical Research Laboratory, Tedding ton,” 
descnbmg results of their study of certain fatty 
materials I venture to ask directly and plainly : 
Why is such work being done in a State laboratory ? 
Years ago there was much heartburning among con¬ 
sulting chemists because the National Physical 
Laboratory was taking the bread out of their mouths. 
Is it now to be the turn of the universities and techni¬ 
cal schools to suffer from the State poacher ? The 
work described is purely academic, such that any 
intelligent fourth-year student could do. 

To-day the chemical schools are in large part 
engaged in so-called research which is of no conse¬ 
quence and often detrimental as training—clearly 
because they are led by men without practical 
outlook. These need even to have practical subjects 
of study forced upon them, which will afford their 
students training in laboratory methods. With 
scarcely an exception, the real work that is being done 
in chemistry is with materials of natural origin Fats 
are among them A special technical professorship 
to deal with these has only recently been established 
in Liverpool, and is in specially able, experienced 
hands. Another of the professors in that University, 
only a month or two ago, made known the results of 
several years’ close study of perhaps the most remark- 
*able fat yet examined—that from shark's liver. The 
inquiry is probably the most finished and meritorious 
piece of work of the day. Sir William Bragg's school 
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has scared its chief triumph off fats. Sheffield studies 
them rather than iron. Last, not least, one very 
expensive organisation of the Department of In¬ 
dustrial and Scientific Research has fats specially 
under its charge. It has a habit of putting its work 
out, and some has already been placed with the 
University of Manchester So it is clear that even 
the university may be trusted with fat. Why, then, 
further workers and new buildings in a field already 
so fully occupied ? 

Every halfpenny spent thus wastefully bv State 
agencies out of the grant from the State is money 
withdrawn from the schools of experimental science, 
to which the grant was primarily made, to enable 
them to prosecute onginal inquiry and tram a research 
force for the service of the State The future of 
higher scientific inquiry is being gravely imperilled 
by the bureaucratic machinery which is fast closing 
its clutches upon our scientific liberties We are 
false to the trust that is imposed on us if we further 
countenance a, system which not a few of us regard as 
indefensible. Ihe nation cannot afford to waste 
money m any quarter to-day, nor should it be led 
into thinking that it is getting special service from a 
Department which is showing that it is technically 
unfitted for the work it has undertaken I may 
instance particularly fuel research, upon which half a 
million sterling seems to have been spent without 
result, mainly because practical needs have never 
been taken into account and existing knowledge 
and experience put aside. 

Henry E. Armstrong 

May 2 _ 

The Anomalous Flocculation of Clay. 

In Nature of May I, p 624, there appears a letter 
from Dr, A F Joseph and Mr H B Oakley regarding 
the so-called anomalous flocculation of clay. We 
should like to point out, however, that it is doubtful 
whether the experiments referred to in the first part 
of the letter could be expected to show anomalous 
flocculation as ordinarily understood In the first 
place, it has been suggested by Comber (Journ, Agnc. 
Sci,, 1920, 10, 432 , loc, cit., 1921, 11, 460 et seq ; 
and Trans Faraday Soc 1922, 17, 349) that the 
phenomenon referred to is dependent on the presence 
of colloidal silica m the outer surface of the particles, 
and the ” highly purified clay ” used by Dr. Joseph 
and Mr. Oakley might well have lost this coating 
Further, the phenomenon is shown, not so much by 
differences in the minimum amount of ion required 
for flocculation, as by an increased rate of sedimenta¬ 
tion when a sufficiency of the ion is present. It 
would be interesting to know whether the particular 
clay used would show the phenomenon of anomalous 
precipitation at higher concentrations of salts either 
alone or after the addition of colloidal silica, 

It may be mentioned that with suspensions of 
kaolin we have obtained very marked anomalous 
precipitation in alkaline solution by calcium ions after 
the addition of small quantities of colloidal silica, 
although these suspensions did not exhibit this 
phenomenon when silica was not present We have 
also observed a similar effect with csesium chloride, 
although in this case the phenomenon, under certain 
conditions, may be delayed for approximately 24 
hours. Ammonium and potassium salts give similar 
results after still longer delays. The effect seems to 
be related to the precipitating action of the cations 
of these salts on colloidal solutions of silica at pH 
greater than 7,—a phenomenon which appears first 
to have been described by Pappadk (Gazzztta Chttn. 
ItaL, 1903, 33, (11), 272). The nature of the precipe 
tate m this anomalous flocculation is quite different 
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from that obtained at other concentrations of the ions 
and other reactions of the medium. For example, in 
the case of calcium chloride a voluminous and highly 
flocculent sediment separates m the first two or three 
minutes at concentrations exceeding 39 x N and 
at pH 8-9. At the end of such periods there is practi¬ 
cally no flocculation apparent at corresponding con¬ 
centrations of the salt in neutral or acid medium, 
or at any reaction or concentration of salt when 
silica is not present. 

W. O. Kermack. 

Royal College of Physicians’ 

Laboratory, Edinburgh. 

W. T. H. Williamson. 

Edinburgh and East of Scotland 
College of Agriculture, 

Edinburgh. 


Major-General William Roy. 

Reference was made in Nature of May 1, p. 630, 
to the life and work of Major-General William Roy. 
It is stated in the note in question that Roy entered 
the army at twenty years of age, his own statement 
is that a '* body of infantry was encamped at Fort 
Augustus in 1747,” when he was twenty-one, and that 
" as Assistant Quarter-Master it fell to my lot to 
l>egin . the execution of that map.” It appears 
that he held a minor position in the Post Office at 
Edinburgh until 1747. As to the date of his joining 
the army, Mr. George Macdonald, m his valuable 
study ” General William Roy and his Military 
Antiquities of the Romans in North Britain,” pub¬ 
lished by the Society of Antiquaries in 1917, states 
that it is quite possible that Roy was not in the array 
at all during the construction of the map of Scotland 
All that we know for certain on this point is that Roy 
was appointed Practitioner Engineer on December 23, 

I7 & mention is made in the note of Roy’s archaeo¬ 
logical work As a fact, throughout the whole of his 
life lie was deeply interested m the history of the past, 
and he is probably nearly as well known as the author 
of the “ Military Antiquities ” as he is as the founder 
of the Ordnance Survey. It may interest readers 
of Nature to know that the terminals of the base 
which he measured on Hounslow Heath in 1784 were 
replaced by guns buried vertically, muzzles upward, 
in 1791, and that these guns still remain in position* 

C. F Close. 

Coytbury, Winchester, May 25, 


Hydrogen as Anion. 

We are all so much entertained by Prof. H. E. 
Armstrong’s broadside attacks that those of us who 
happen to come within his range must not complain; 
but I feel that I must protest against his criticism 
(Nature, April 17, p. 553) of the beautiful experiment^ 
of Bardwell which proved that hydrogen is an anion * 
in metallic hydrides (/. Am. Chem. Soc. t 44, 2499 
(1922)). If Prof Armstrong would read carefully 
Dr. Bardwell’s paper he would see what pains were 
taken to separate the anode and cathode chambers, 
and since hydrogen was evolved quantitatively at the 
anode it could scarcely be due to liberated alkali 
metal unless this also were set free at the anode— 
which even a thorough-going opponent of physical 
chemistry would scarcely assume This being sd, it is 
perhaps unnecessary to mention the bald chemical 
fact that the alkali metals do not in any case react 
with metallic hydrides to set free hydrogen. 

Gilbert N. Lewi$* 
Berkeley, California, April, 29, 
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The Steel Industry. 1 

By Sir William Peter Rylands. 


A S there are now indications that the world has made 
some definite progress towards a return to norm¬ 
ality, this occasion is not inappropriate for presenting 
a picture of the past history of the steel industry, so that 
it may help in forming some reasoned judgment as to 
future prospects. For this purpose, with the assistance 
of Mr. Lloyd, I have prepared a chart (Fig. i), and in this 
connexion I desire also to express my thanks to Sir 


years ago, and the year 1885 may be taken as marking 
the commencement of what may fairly be described as 
the ‘ Steel Age/ for which the discovery and develop¬ 
ment of the basic process was so largely responsible. 

The most striking feature in the curve of the world’s 
production of steel is the extraordinary uniformity in 
the rate of increase. Periodical fluctuations which 
must have taken place are entirely obscured in the 



William Larke for the valuable information he has 
placed at my disposal. In this chart I have set out 
four main curves, one representing the total of the 
World’s production of steel, and the other three the 
respective annual productions of the United States, 
the Continent of Europe, and of Great Britain, I had 
expected to find a steady development in the world’s 
consumption of steel, but I must admit to a feeling of 
some amazement when the curves weie finally plotted 
out. 

Measured in terms of present consumption, the total 
production of steel was almost insignificant up to forty 

% from tfeo pmldeaUtl address to the Iron and Steel Institute, 
delivered at the annual meeting on June 3 . 

NO. 2954, VOL. 117 ] 


curve plotted as a bold line, and up to 1914, instead of 
any inclination for the rate of increase to diminish, 
the curve tended continually to become more steep. It 
is difficult to avoid the conclusion that had the normal 
development of the world not been interrupted by the 
War, the world’s consumption of steel would have con¬ 
tinued to increase at a rate not dissimilar from that 
previously experienced, and might to-day have ex¬ 
ceeded 100 million tons per annum. 

In addition to certain subsidiary points of interest 
from which useful deductions may possibly be drawn, 
the curves bring to the eye three other main features^ 
The first is the disturbing effect of the War, as illus¬ 
trated by the curve movement between 1913 and the 
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present time; secondly, the extraordinary similarity 
of the total production of the United States and the 
Continent of Europe respectively during the pre-War 
period; and thirdly — a matter with which Great 
Britain is peculiarly concerned—the failure of Great 
Britain to maintain her position in relation to the 
United States and the Continent. Until the year 1890 
the respective productions of Great Britain, and United 
States > and the Continent of Europe were approxi¬ 
mately the same. Thereafter, the production of steel 
in the United States and on the Continent grew with 
amazing rapidity, while the production of Great Britain, 
although increasing, increased at a rate in no way com¬ 
parable with the general increase in the world’s demand. 

In spite of the unsatisfactory condition of the steel 
industry during the past few years, the curve seems to 
suggest that the pre-War rate of expansion of the 
world’s consumption lias been approximately restored, 
and encourages the hope that in the next ten years an 
expansion even to the extent of thirty million tons a 
year is not beyond the bounds of possibility, ot indeed 
of reasonable anticipation—an expansion which would 
go far to solve many of the troubles from which the 
industry is suffering. Unfortunately, ten years is a long 
time, and British steel-makers, at all events, are much 
concerned to know what proportion of that estimated 
increase will fall to their lot, and how soon they can 
hope for a demand for British steel equal to British 
capacity to produce. 

Many, if not all, the difficulties of basic industries are 
to be attributed to an arrest for practically ten years of 
the normal growth in the world’s demand, an arrest 
which, unfortunately, was not accompanied by an arrest 
in the rate of increase in instruments of production. 
In the case of the steel trade, and other industries 
vitally concerned with the supply of munitions, there 
was in many countries a direct stimulus to an increase 
in plant, and an improvement can scarcely be expected 
until that increased capacity is absorbed. 

The curve of the United States production indicates 
that the capacity of that country both to produce and 
consume continued to grow during the period of the 
War at approximately the pre-War rate, and the market 
in the United States being such a large factor m the 
world’s demand for steel, it is manifest that the total 
world’s demand must be greatly increased before there 
is any surplus demand available for the benefit of the 
European manufacturers. 

Production on the Continent, after sinking to the 
depths of the post-War depression, has steadily risen, 
and m 1925 was but little short of the aggregate pro¬ 
duction of 1913 There is, however, a large amount of 
plant on the Continent still lying idle, of an estimated 
capacity of ten to fifteen million tons per annum, which 
can only be brought into operation by a corresponding 
increase in the world’s demand. 

The production of the United States in 1925 ex¬ 
ceeded the highest level reached before the War by 
more than ten million tons, and to absorb this increase 
and to occupy the idle European plant and provide for 
a normal increment in the steel requirements of the 
United States, there must be an increase in the world’s 
demand of at least thirty million tons, or, say, ten years’ 
increment at the remarkable rate of increase experi¬ 
enced prior to the War. 
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It is difficult to avoid the conclusion that the pressure 
of competition from the Continent during the next ten 
years must continue to be very severe. In this con¬ 
nexion we must bear in mind that there are many new 
developments in steel manufacture in other countries 
of the world) and this increase in local production must 
diminish the share of the world’s demand available to 
the old steel-producmg nations. 

Up to this point we have discussed the prospects of 
the steel industry, particularly from the point of view 
of the United States and the Continent of Europe, but 
we here are more intimately concerned with the well¬ 
being and future prosperity of the industry in Great 
Britain. 

I have already directed attention to the regrettable 
feature in the curves showing that from 1890 onwards 
Great Britain secured a negligible share in the increase 
of the world’s steel trade. Another regrettable feature 
is indicated in the closing years covered by the chart. 
While the world’s demand, the production of the United 
States, and the production on the Continent showed 
dunng those two years a healthy and encouraging im¬ 
provement, the production of Great Britain steadily 
fell, and if the suggestion is well founded that we cannot 
reasonably hope that the world’s demand will, in less 
than ten years, overtake the world’s capacity to pro¬ 
duce, the present trend of British production must give 
rise to feelings of profound anxiety. 

It is no doubt true that, owing to the depreciation of 
the Continental exchanges, and the lag in internal 
values, as compared with world values, the Continental 
manufacturers have enjoyed an artificial advantage in 
competing with Great Britain, both in the British home 
market and in the markets of the world, and that we 
may hope that, in the course of a year or two, this lag 
will disappear and Great Britain will no longer suffer 
from that peculiar handicap. Unfortunately, pre-War 
experience does not encourage us to anticipate that 
even under pre-War conditions—if these are to be re¬ 
garded as the conditions of normality—British steel 
manufacturers will be able to compete with that 
success which present circumstances would seem to 
demand. 

Prior to the War the heavy competitive trade passed 
largely into the hands of the manufacturers on the 
Continent and in the United States, while such increase 
as was, in fact, secured by the Bntish steel industry, 
was rather in the direction of special lines and special 
qualities, and with the assistance of special conditions. 
Even for the home requirements of billets and sheet 
bars a large proportion was imported from abroad. 

Clearly, with the great increase in British steel¬ 
making plant, it is now essential that the British steel 
manufacturers endeavour to secure a greater share of 
the heavy competitive trade, since it is doubtful 
whether any increase in the world’s demand which can 
be anticipated during the next ten years will be accom¬ 
panied by a sufficient increase in the special trades 
where Great Britain enjoys some peculiar advantage. 
Otherwise, without a serious reduction in productive 
capacity, the conditions of the British steel industry 
may be difficult for a considerable number of years to 
come. 

These reflections invite consideration as to the reason 
why Great Britain failed to maintain its share in the 
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general expansion of the world’s trade, and after main- 
taming its position for twenty years up to 1890, there¬ 
after was left behind in the race, 

Great Britain was the cradle of the steel industry. 
Some of the most revolutionary advances in technique 
originated in Great Britain. There were bountiful 
supplies of cheap coal, and although the Minette ore 
fields were of great assistance to the German industry, 
much of their steel was made from ore derived from 
other sources, presenting no particular advantage. 

No doubt the United States derived great advantage 
from their immense and expanding home market, but 
it is a notable feature that the increase in production on 
the Continent kept pace step by step with the corre¬ 
sponding increase in the United States, and it is not 
easy to appreciate the exact advantage enjoyed by the 
Continent of Europe over those who conduct the in¬ 
dustry in Great Britain 

Examining once more the history of the steel industry, 
it will be noted that its early development following on 
the introduction of the basic process was accompanied 
by a serious trade depression—a depression experienced 
not only in Great Britain, but also shared by the United 
States and the Continent Between the years 1885 
and 18H7 the price of Cleveland iron reached the lowest 
figure ever recorded. 

Two important factors developed both in the United 
States and on the Continent approximately at that 
time : the first was the definite adoption by both the 
United States and Germany of a tariff policy designed 
to protect the home market ; the second, arising with¬ 
out doubt out of the depressed condition of the industry, 
was the development of a high degree of internal organ¬ 
isation of the trade in both those countries. At the 
depth of the depression the Carnegie Group was formed 
in the United States, followed later by the United 
States Steel Corporation, while in Germany syndicates 
were created for controlling the coal, pig iron, and 
finally steel, by means of the Stahlwerks Verband. It 
would not be appropriate to lay any stress upon the 
desirability of an import duty, or to draw any deduc¬ 
tion as to the advantage which accrued from that policy 
to the industry in the United States and in Germany. 
This is a matter of political controversy. We are on 
safer ground if we argue that organisation was the 
responsible and dominant factor. 

In few, if any, other industries are the costs of pro¬ 
duction so profoundly affected by large scale output 
and continuous operation as in the industries of steel 
and coal, and I am strongly convinced that the remark¬ 
able success of Germany and the United States in 
securing the lion’s share of the increasing world's 
demand for steel is to be attributed to organisation 
directly aimed at securing that result. 

As an illustration, on a visit to Germany in 1912, I 
was informed that the cost of producing mild steel 
billets in Westphalia exceeded 80 marks per ton, 
approximating very closely to the cost of manufacture 
in Great Britain. Those same billets were delivered to 
buyers in England at a delivered price of less than 4I. 
per ton, and having regard to the cost of carriage, it was 
manifestly impossible for the British manufacturers to 
Compete. 

No doubt the pursuit of special qualities is not en¬ 
tirely compatible with the policy of large and standard- 
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ised production, and so long as the capacity of Great 
Britain can be satisfied by special business of this kind, 
and the manufacturers concerned are content, a valu¬ 
able and important industry can be maintained ; but 
if, as appears now to be essential, Great Britain is to 
secure a greater share of the world's steel trade, a 
different policy is imperatively demanded. 

The commercial greatness of Great Britain was 
largely founded upon its production of coal and steel, 
and if that industrial position is to be maintained, the 
problem should be approached from the broadest point 
of view m the interests of the country as a whole 
Some national responsibility attaches to the steel¬ 
makers. It is not enough that a few steelworks should 
be conducted with success It is rather a matter of 
great national concern that the industry should secure 
the greatest possible share of the world’s steel trade, 
and give the utmost employment to the industrial 
workers of the country 

A further reflection, not altogether fanciful, is sug¬ 
gested by the amazing rate of increase in the world's 
consumption of steel. It is difficult to believe that a 
cheaper substitute for coal could ever be discovered for 
the manufacture of pig iron, and while we are assured 
that the coal resources of Great Britain may be ex¬ 
pected to last for some hundreds of years, that is a 
comparatively short period when measured in terms of 
geological time. Even, hoover, if we need not concern 
ourselves with anxieties which lie in the dim and distant 
future, the cost both of coal and of ore must increase 
under the law of diminishing returns. Within the re¬ 
collection of many of us, slack was regularly sold by 
collieries at 3*. per ton at the pit, and forty years ago 
the price of Cleveland pig iron was so low as 325. per 
ton; yet in spite of improvements in technique, the 
real costs of both coal and pig iron have greatly in¬ 
creased. It would appear certain that this tendency 
must continue,and the real cost of steel in Great Britain, 
with the exhaustion of home supplies of ore and the 
inevitable increase in the cost of coal, will steadily rise. 
It is equally likely that certain other parts of the world 
more favourably situated in regard to ore and steel will 
enjoy an increasing economic advantage. Practical 
steel-makers will no doubt be better able to judge how 
far the cost of home supplies of ore will be affected 
during the next ten or twenty years, but taking a broad 
view, this reflection, so far as it is of substance, empha¬ 
sises the importance of scientific organisation of the 
industry, both on the technical and commercial side. 

The Iron and Steel Institute has done much in the 
past to assist in technical development, but still more 
intimate co-operation is now necessary. The vast 
world’s consumption of iron and steel demands corre¬ 
spondingly large scale productions, the co-ordination 
of technical knowledge, and the most efficient applica¬ 
tion of every technical advance if a steel-producing 
nation is to hold its position in the race. 

The manufacturers in the United States of America, 
and on the Continent, seemed to have realised this, and 
have set an example which might wisely be followed if 
the steel trade of Great Britain is to overcome the 
pressing difficulties of the next ten years and of the 
more remote period when we may gradually lose 
some of the national advantages which we at present 
enjoy. 



828 


NATURE 


[June 12, 1926 


--- a* - 

Fossil Insects in Relation to Living Forms. 

By Dr. R. J. Tillyard, F.R.S., Cawthron Institute, Nelson, New Zealand. 


W HEN Handhrsch completed his great work 
“ Die Fossilen Insekten ” in 1908, it was 
possible to take a wide survey of the problem of fossil 
insects. The outstanding feature of this was the great 
gap in our knowledge of Permian and Triassic forms. 
On one side it was seen that the present type of 
insect fauna could be traced back with little essential 
modification right to the English Lias, in which all the 
chief existing orders of insects are known except the 
Lepidoptera and Hymenoptera ; on the other, there lay 
the very different Upper Carboniferous faunas of the 
Age of Giant Insects. The only connecting type com¬ 
mon to both was the cockroaches, which are thus seen 
rightly to merit the name of aristocrats of the insect 
world,and,like other anstocracies,are in this democratic 
age a small and disappeanng unit. Between these two 
were known only Permian cockroaches and a few 
Permian and Triassic types, not enough to enable us to 
trace a good connexion 

Three large and important insect faunas have since 
been opened up and carefully studied Taken together, 
they almost completely fill the Permian-Triassic gap m 
the record, and show us in large measure the lines of 
evolution of the chief orders of insects These beds 
are enumerated below. 

(1) The Upper Triassic Beds of Ipswich, Queensland. 
—These were discovered many years ago by Mr. T H. 
Simmonds of Brisbane, but more thoroughly explored 
by Mr B Dunstan, Chief Government Geologist of 
Queensland. From these about 250 specimens have 



Fxo 1 —Dunhttrut fascupmnts Till, the only known representative of the 
order Pnlaodictynptera m the Lower Permian of Kansas. (Natural 
size.) 

been taken, yielding a complete fauna of about 120 
species. Coleoptera are dominant, making 46 per cent, 
of the total fauna. Hemiptera (Fig. 5) come next in 
abundance, the sub-order Homoptera being much more 
strongly represented than the Heteroptera. Other 
orders present are the Odonata, Protorthoptera, 
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Orthoptera (including a few Blattoidea or cockroaches^, 
Mecoptera (scorpion-flies), Neuroptera (sub-order Plani- 
pennia or lacewings only), and a very interesting new 
order, Paratrichoptera, containing four-winged insects 
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FiO 2 —An undescribed species of Lemmatophora belonging to the new 
order Proloperlana, ancestral to the stone-fUea, and showing well- 
developed wing-flaps on the prothorax ( X 3 ) 

ancestral to the true Diptera. Of these last, four well- 
marked genera have been found. 

(2) The Upper Permian Beds of Belmont and New¬ 
castle, N.S.W.- -The discovery and working of these 
beds is due to Mr. John Mitchell, formerly head of the 
Newcastle Technical College, who in spiteof his advanced 
age is still wielding his huge hammer on this hard, 
cherty rock, and, with the assistance of Mr. and Mrs. T. 
H. Pincombe of New Lambton, continues to add wonder¬ 
ful new types to the record. Nearly 200 specimens 
have been found and about fifty species so far described. 
These beds, originally classed by geologists as Permq- 
Carboniferous, have been shown to lie only about 300 
feet below the bottom of the Trias, with no break here¬ 
abouts between Palseozoic and Mesozoic strata. The 
flora consists almost entirely of Glossopteris, and the 
associated insects form a highly specialised fauna of 
very few orders. Homoptera and Mecoptera are 
dominant; no Heteroptera have yet been found. With 
the numerous scorpion-fly remains there has been found 
one type allied to the anomalous recent American genus 
Merope, and, closely allied to that also, a type recog¬ 
nisable as the oldest known true lacewing (Neuroptera 
Planipennia). A new order, Paramecoptera, allied to 
the Mecoptera and evidently representing the common 
ancestors at that period of the three orders Diptera, 
Trichoptera and Lepidoptera, is found in these bade, 
there being two genera, Belmontia and Parabelmontia. 
A few true Coleoptera occur, together with a most 
remarkable series of larger forewings evidently allied 
to them and showing all gradations from a flattened, 
apically pointed tegmen with complete venation down 
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to half-formed elytra with the venation completely lost 
except in the anal region. These must be regarded as 
being remnants of the older order from which the true 
Coleoptera originated, and are called Protocoleoptera. 
As several quite distinct types occur, even in these 
small beds, these fossils give point to the remark fre¬ 
quently made by that wise old coleoptenst the late 
Dr. D. Sharp, that the enormous order Coleoptera as we 
know it to-day must have had a polyphyletic origin. 

(3) The Lower Permian Beds of Kansas.—-A magnifi¬ 
cent collection of fossil insects, totalling 2000 specimens, 
has recently been taken from this locality by the Yale 
University Expedition led by Dr. Carl Dunbar. The 
beds were originally discovered by Dr. Sellards of Yale, 
who also possesses an extensive collection, mostly un¬ 
studied. This fauna is the most important and best 
preserved of all known insect faunas, many of the 
specimens showing the colour-pattern and minutest 
hairs on veins and membrane of the wings. From its 
study we learn how the insects reacted to the change of 
climate between the Upper Carboniferous and Lower 
Permian. The advent of hot, arid conditions, with 
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Fig 3 —Permohymen schucherit Till p order Protohymenoptora, 
Lower Permian of Kansas (X 4 ) 


formation of salt lake areas, sounded the death-knell of 
the Age of Giant Insects, the only ones remaining in the 
Lower Permian being a few Protodonata and Pro tort h- 
optera and a single wonderfully preserved species of 
tne old order Palseodictyoptera, Dunbana fasaipenms 
Till. (Fig. t). 

The dominant type of insect was an aquatic type 
ancestral to the Perlaria or stone-flies of the present 
day. Some of these are preserved perfectly in every 
detail, and show a very unexpected character in the 
presence of well-formed wing-flaps with extensive vena¬ 
tion, oh the sides of the prothorax (Fig. 2). Mayflies 
(order Plectoptera) were also very abundant, but 
differed from those of the present day in having all four 
wings of about equal size and similar venation. Two 
genera of true dragonflies (order Odonata) are preserved, 
one showing almost a complete wing; their venation is 
much simpler than that of even the smallest damsel-fly 
of to-day, not even the closed quadrilateral cell being 
present. True, scorpion-flies (order Mecoptera) were 
abundant, and all of very small size. Most of these - 
were close allies of the existing Australian family 
Choristidfie, but one form was ancestral to the American 
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genus Merope. The absence of any true lace wings, 
raphidians and sialoids is most remarkable; the geo¬ 
logical record of the Permian makes it almost certain 
that these are later specialisations from a much older 
mecopteroid stock. Incidentally, the scorpion-flies 



Fig 4. -A DiaKrumraaticrL'prp^uiHtion of Protohymen permtanu^ Till, order 
Protoliynienoptera, forewing, from Lower Permian of Kansas ( X 3 > 
B Pterostigma of Permohymen tchuckerti JilL ( X 4 ) 


can be traced back to the Upper Carboniferous and are 
as old as any known winged insects , so that the prob¬ 
lem oi the origin of what is called holometaboly, or the 
formation of a true pupal or resting stage in insects, is 
bound up with the evolution of this little-known group 
of insects 

Other orders recognisable in the Kansas beds are the 
Copeognatha or psocids, the Emlnana or web-spinners, 
and four types which can be definitely classed as Hom- 
optera and are of exceptional interest in giving for the- 
first time an accurate interpretation of the venation in 
that order. But the most wonderful find of all was a 
whole series of wings and some nearly complete insects 
belonging to the extinct order Protohymenoptera, con¬ 
taining the ancestors of the Hymenoptera m which fore 
and hind wings were of almost equal size and were not 
yet linked together in flight by hooklets. The astonish¬ 
ing simplicity of the venation in these types has 



F 10 . 5 —Mesogtrton superfom TUI, order Hemiptera, ancestral to the 
Cicadidau, from Upper Trias of Ipswich ( x ti ) 


quite upset the complex hypothetical explanations of 
Hymenopterous wing-venation due to MacGillivray 
and others, and at one stroke shows the true homo¬ 
logies of the veins and also makes it an easy matter 
for students to master the subject for systematic work. 
Of the three genera discovered, Protohymen (Fig. 4) 
stands right in the ancestral line of the recent order 
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Hymenoptera, leading directly to the homtails and 
sawflies, while Permohymen (Fig. 3) and Astheno- 
hymen must be regarded as specialised side branches* 
The fossil evidence is now fairly strong that there were 
three distinct groups of holometabolous insects which 
evolved a pupal stage independently of one another 
early in the Permian period. These are (a) the Mecop- 
teroid orders, namely, Mecoptera, Neuroptera, Paramec- 
optera, Paratrichoptera, Diptera, Trichoptera, Lepidop- 
tera, and Siphonaptera; (b) the Hymenopteroid orders, 
Protohymenopteraand Hymenoptera; and (c) the Cole- 
opteroid orders, Pro toco Leopt era, Coleoptera and their 
parasitic offshoot Strepsiptera. The only possible 
explanation of this appears to have been the marked 
change of climate which ushered in the Lower Permian. 
We must conceive that the pupal stage was a response 
to a new environment, the larva going underground and 
shortening the later nymphal instars into a single more 
complex change or metamorphosis 

In concluding this article, we must point out that the 
evidence as it stands at present points to a long history 


for winged insects before the Upper Carboniferous, 
though no fossils have yet been found in the Pterygota 
older than these. For the Apterygota, or primitive 
wingless insects (orders Thysanura, Protura and Coilem- 
bola), an even longer geological history must be de¬ 
manded, probably taking them back to the Lower 
Devonian. We know nothing as yet of the most 
primitive type of insect wing, whether it evolved from a 
gill or from a paranotal expansion, nor do we know any¬ 
thing at all about the original type of wing-venation 
except that it was probably a very simple one, not com¬ 
plex as in the highly specialised Upper Carboniferous 
groups The problematical remains recently described 
as jaws and palpi of insects from the Rhynie Beds (Old 
Red Sandstone of Scotland) may well have belonged to 
Thysanura, but only careful study of definitely well 
preserved specimens could finally determine this point. 

References —" Meso*oic Insects of Queensland,*’ R J. Tiilyard, Pro - 
cecdmgs Lmnean Soc NSW, 1916 - 1924 , 10 parts , various papers on 
fossils from the Belmont Beds by same author, l c , 1916-1926 , Kansas 
Permian Insects, American Journal of Stutter, 9 parts, C O. Dunbar and 
R J Tiilyard, 1923-1926 


Obituary. 


Dr. J. T. Bottomley, F.R S. 

TAMES THOMSON BOTTOMLEY, who died in 
J Glasgow on May 18, was bom in Belfast on January 
10,1845. His father was William Bottomley, of Belfast, 
and his mother a sister of the late Lord Kelvin He 
was educated at Queen’s College, Belfast, and Trinity 
College, Dublin, where he had a distinguished career 
and was gold medallist at the degrees of B A and M.A. 
He started his scientific career by becoming assistant 
to Prof. Andrews at Belfast, afterwards a demonstrator 
of chemistry and physics m King’s College, London, 
and m 1870 he came to the University of Glasgow to 
act as Arnott and Thomson demonstrator in the 
Department of Natural Philosophy, at the head of 
which was his uncle, Sir William Thomson. He held 
this position until 1899, when Lord Kelvin resigned 
from his professorship. 

During these twenty-nine years Dr. Bottomley was 
continuously engaged m research work, and his re¬ 
searches covered a very extensive field, including lique¬ 
faction of gases, the use of liquid air for experiments 
on radiation at very low temperatures, the air ther¬ 
mometer, the bolometer, emissivity and conductivity 
of wires in vacuum, radiation from bright and black 
bodies, vacuum pumps, thermo-couples, modulus of 
elasticity, and the electrical properties of platinoid, 
etc These papers were contributed mostly to the 
Proceedings of the Royal Society, and the Reports of the 
British Association. He published a book on theoretical 
mechanics in two parts, vol. 1 on dynamics, and vol. 2 
on hydrostatics. But in this line he is best known as 
the author of “ Four-Figure Mathematical Tables: 
Comprising Logarithmic and Trigonometric Tables, 
and Tables of Squares, Square Roots, and Reciprocals.” 

As time went on, Sir William Thomson delegated a 
good deal of the lecturing to students to Mr. Bottomley. 
He belonged to a type not uncommon in our uni¬ 
versities, of distinguished scholars and amiable gentle- 
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men, enthusiastic in their own department of study, 
and with every good desire in the world to help their 
students, but largely unable to impart their knowledge 
in the class-room. Uncle and nephew were both 
deficient in this respect, one being too advanced and 
abstruse for the average student, the other in being 
too ridiculously simple He elaborated the obvious, 
sometimes painfully though unconsciously, wasting 
time striving to elucidate minor points which all 
understood. He did not seem able to state the salient 
points and pass on. Hence when he was getting on 
very well with his audience, often they would lose all 
patience with his meticulous niceties. When an 
emergency arose it appeared how difficult it is for the 
cloistered man of science to deal with a practical 
situation. Physics and psychology seemed to have 
no common ground. A sense of humour or power of 
repartee would heal the breach in a moment, but Dr. 
Bottomley was too serious for that and could not 
retaliate or change his mode of lecturing. Kelvin 
might bore the hilarious dawdlers quite as much, but 
they did not dare to take liberties with him. 

As consulting engineer, Dr. Bottomley acted for the 
Scottish Asylums Board and for Nobels, Ltd. He 
had a regular electrical engineering consulting practice 
mostly concerned with lighting installations, such as 
Skibo Castle, Roxburgh Castle, etc. He joined the’ 
Institution of Electrical Engineers as an Associate in 
1872 and was elected a member in 1889. 

Dr. Bottomley became associated with the business 
of Kelvin, Bottomley and Baird when the firm was 
floated as a private limited company in 1900, and on 
the death of Lord Kelvin in 1907 he was appointed 
chairman, a position which he continued to fill until 
his death. In recognition of his distinction as a 
scientific worker and of his long and honourable con* 
nexion with the University of Glasgow, the degree of 
Doctor of Laws was conferred upon him in November 
1904- M . Jt. 
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Mr, Stephen Paget. 

Stephen Paget was born in Henrietta Street-, 
Cavendish Square, London, in 1855, the fourth and 
youngest son of Sir James Paget, who was well known 
as the leading scientific surgeon of the mid-Victorian 
period. The tide was turning in the fortunes of his 
father when Stephen was born, for Sir James was 
writing that if he can afford that brougham his wife 
shall walk fewer miles in the week than she has often 
walked in the day. Stephen received his preliminary 
education at St. Marylcbone and All Souls Grammar 
School in the Regent's Park just at the top of Baker 
Street. The school had been established by his 
maternal grandfather, the Rev. Henry North, domestic 
chaplain to the Duke of Kent, and received most of 
the doctors' sons in the neighbourhood From this 
school he proceeded to Shrewsbury, where he had a 
good training in the classics, and from there he passed 
to Christ Church, Oxford, where his brother Frank 
was a senior student, graduating in 1878 after gaining 
second class honours in ** Greats.'* 

His eldest brother had been called to the Bar, the 
second and third had taken holy Orders, one afterwards 
becoming Bishop of Oxford, the other Bishop of Chester, 
Stephen decided to follow his father’s profession. He 
entered as a student at St. Bartholomew’s Hospital, 
obtained the F R C.S. Eng. in 1885 and was almost 
immediately elected assistant surgeon to the Metro¬ 
politan Hospital, whence he migrated to the West 
London Hospital, Here he became full surgeon until 
he determined to specialise, and was appointed surgeon 
to the Throat and Ear Department at the Middlesex 
Hospital 111 -health overtook him and he was presently 
obliged to abandon all thought of practising his pro¬ 
fession. lie left London and settled at Limpsfield in 
Surrey, where he died on May 8. 

Stephen Paget was ill-suited by health, temperament 
and education for the arduous life of a consulting 
surgeon, but he attempted it, failed, and by his failure 
was able to render services of the greatest value to 
physiology and pathology. Gentle in character, 
logical in thought, and before all things a lover of truth, 
he devoted the last eighteen years of his life to make 
known the truth about experiments upon animals and 
to show how the advance of medicine in every branch 
depends upon freedom of research. To this end he 
was instrumental in founding the Research Defence 
Society, of which he was the first secretary The 
object of the Society was to fight against and expose 
the lies, half-truths and innuendoes of prejudiced anti- 
vivisectionists. Paget carried out the campaign with 
deadly effect against a host of fanatics and faddists. 
He wrote books, delivered lectures and published 
addresses, always courteously worded and without 
heat, which did much to allow an unscientific public 
to gee the matters under discussion in their true 
proportion. 

Paget wrote charmingly and in an easy style, which 
make it pleasant to read his many books. Biography 
perhaps interested him most. In “ The Memoirs and 
Letters of Sir J^mes Paget ” he accomplished success¬ 
fully the difficult task of a son writing the life of a 
distinguished father, whilst in the “ Life of Sir Victor 
Htfrsley” he had to meet difficulties of an entirely 
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different kind and he was equally successful. His 
lives of Ambroise Pare and John Hunter give delightful 
accounts of these great surgeons of a bygone age, whilst 
the “ Confessio Medici ” should be read and re-read 
by every student of medicine. 

He married a daughter of Dr Burd of Shrewsbury. 
To her and their two daughters medicine owes a debt 
of gratitude Their loving care enabled him to devote 
all his time and energies to the great object of his life— 
the freedom of research. 


Mr. H. Kirk*. Swann 

Harry Kirkk Swann died on April 14 in New 
Barnet, near London, at the age of fifty-four years, after 
a short illness. He was chiefly known to ornitho¬ 
logists by his excellent books on the bibliography of 
British birds and his writings on the Accipitres or 
birds of prey In 1916 appeared the “Bibliography of 
British Ornithology,” a volume of 691 pages, which he 
wrote m collaboration with W. II Mullens, and in 1919 
appeared the “ Geographical Bibliography of British 
Ornithology ” in conjunction with W H, Mullens and 
the Rev. F. C R Jourdam, in 1923 “ A Bibliography of 
British Ornithology from the Earliest Times,” by Kirke 
Swann alone, a chronological list of British birds, 
termed a supplement to the above-named bibliography. 

His love of ornithology dates from Swann's boyhood , 
at twenty years of age he visited Nova Scotia and 
eastern Canada, and his zoological observations are 
embodied in an attractive little book, “Nature in 
Acadie,” which appeared in 1895. In 1892 he founded 
m London the Naturalist's Journal , eventually con¬ 
tinued by Mr. S L. Mosley; the first two volumes 
were edited by him, and contained several articles by 
himself on British birds. Mr. Swann was always a 
busy man and could generally only devote his spare 
time to his beloved ornithology He became a partner 
and later proprietor of the booksellers’ firm of John 
Wheldon & Co., and m 1921 he joined with William 
rs Wesley & Son to form a company under the name of 
Wheldon & Wesley, Ltd , of which he was a director 
and very active member when he died. In 1913 
appeared Swann's “ Dictionary of English and Folk- 
Names of British Birds, with their History, Meaning, 
and First Usage ; and the Folk-lore, Weather-lore, 
Legends, etc , relating to the More Familiar Species,” a 
work containing a wonderful amount of information. 

For a long time Mr, Swann took a special interest m 
the Accipitres or diurnal birds of prey, collected their 
eggs, and later on their skins. In 1920 there appeared 
his “ Synoptical List of the Accipitres,” followed m 
X922 by a second revised edition under the title “ A 
Synopsis of the Accipitres.” These lists contained, in 
addition to the names, in accordance to the strictest 
priority, short diagnoses of the (unnecessarily numerous) 
genera, species and subspecies ; considering the great 
variability of plumage, according to age, sex, and 
individual variation of most Accipitres, these diagnoses, 
though often useful to ornithologists, cannot suffice to 
determine the forms without more knowledge 

A few years ago Mr. Swann visited the United States, 
' .where he studied birds of prey in most of the larger 
museums, while in 1925 he made a collecting trip to 
Rumania and the Danube delta, with Mr. J. H. McNeile, 
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and wrote an attractive little book > “ Two Ornitho¬ 
logists on the Lower Danube.” 

In 1924 there appeared the first part of a large, 
ambitious work in quarto, called “ A Monograph of the 
Birds of Prey,” beautifully illustrated with coloured 
plates by Mr. H. Grouvold, of birds and eggs, and some 

? botographs of nests, very well printed and well written 
'ossibly the Accipitres are not only the most attractive 
but also the most difficult group of birds for a systema¬ 
tise and it is therefore not to be expected that Mr 
Swann’s work was in every case correct in the recogni¬ 
tion and grouping of species and subspecies, but it is 
very regrettable that he could not finish it; so far only 
five parts have appeared, which is less than half the 
work. 


SlK JAMES CANTUK, K B E. 

The death on May 28 of Sir James Cantlie, at the 
age of seventy-five years, removes from our midst a 
man of originality and untiring energy, and a ready 
writer and speaker. In his early days he was demon¬ 
strator of anatomy and assistant surgeon and later 
surgeon to the Charing Cross Hospital, blit most of his 
life work outside his practice, whether in London, 
Hongkong, or again in London, was devoted to teaching 
and pioneering in unexplored fields of medical education. 
A great believer m physical training and fresh air both 
for the young and the middle-aged for the maintenance 
of health, he first set out some of his views in 1885 in 
a remarkable paper entitled “ The Degeneration of 
Londoners,” which encountered a good deal of ridi¬ 
cule, but was remembered during the War when a 
large number of recruits for the army were placed in 
Class C 

Canthe’s knowledge of tropual medicine began in 
Egypt, when he was one of twelve young medical men 
sent out there to assist in combating the 1883 epidemic 
of cholera His next experience was in Hongkong, 
where he became Dean of the Chinese Medical College, 
and in conjunction with Sir Patrick Manson carried on 
a large practice In Hongkong he did some good work 
in helping to (heck the local outbreak of plague m 1894, 
though the measures were not successful in preventing 
the disease from being carried by infected ships to the 
ports of other countries In close association with 
Yersin and Kitasato, he became conversant with the 
most recent knowledge concerning the disease at that 
time, which, when he returned to London two years 
later, was made use of by the London County Council, 
which employed him as its adviser on plague. 

It was Cantlie who first started the idea of the 
necessity of the establishment of a School of Tropical 
‘Medicine in London. He was also a founder of the 
Society of Tropical Medicine and Hygiene, of which 
Sir Patrick Manson was the first chairman, and of 
which, when some years later it became the Royal 
Society of Tropical Medicine and Hygiene, Cantlie also 
became president. By his influence a tropical section 
was added to the annual meetings of the British Medical 
Association 

During the War, Sir James‘Cantlie, with the assist¬ 
ance of Lady Cantlie, performed very valuable services 
to the country by the training of men and women for 
Red Cross work, 
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Mr. John Stuart. 

It is with much regret that we learn from the British 
Journal of Photography of May 7 that Mr. John Stuart 
died quite suddenly on April 28 in his ninetieth year. 
He had been chairman of the well-known firm of 
opticians, Ross Ltd., for many years, and was the 
proprietor of the British Journal of Photography. Mr. 
Stuart was bom at Lossiemouth, and was attracted to 
photography in the very early days of the collodion 
process, and for a few years travelled in Spain, Portugal, 
and Italy making a large number of wet-plate negatives, 
many of which were used for publication. At this 
time Andrew Ross, who founded the firm, was dead, 
and his son, Thomas Ross, had succeeded him. Mr. 
Stuart joined the firm in 1870, and shortly after the 
death of Thomas Ross he mamed his widow. Under 
Mr. Stuart’s direction the firm continued to expand, 
and all who are interested in optical matters will call 
to mind the name of Francis Wenham, who was a valued 
colleague. Mr. Stuart was the sole proprietor of the 
British Journal of Photography for more than forty 
years, and the editor states that his editorial and 
business staff were given a completely free hand, his 
influence, when exercised, tending towards the re¬ 
striction of the publicity in the pages of the journal of 
the manufactures of Messrs. Ross Ltd. 


It is announced in the Chemtker Zeitung that Dr. 
Carl J. Lintner, emeritus professor of applied chemistry 
at the Tcchnische Hochschule in Munich, died on 
April 9 in his seventy-first year. After graduating at 
Munich, Lintner turned his attention to the technology 
of agriculture and of brewing, and after some experience 
at the Experimental Station for Agricultural Chemistry 
in Halle and at the Institute for Brewing in Berlin, he 
returned to Munich in 1884 and began to collaborate 
there with Soxhlet. In 1896 he was appointed to the 
chair of applied chemistry, and from 1902 until 1914 
be directed the Experimental Station for Brewing at 
Munich. His chief researches were upon enzyme 
action, especially in relation to brewing. 


We regret to announce the following deaths : 

Sir Thomas Elliott, Bart, K.C.B., for twenty years 
secretary to the Board of Agriculture and afterwards 
Deputy Master of the Mint, on June 4, aged seventy- 
one years 

fc Prof. Nils Gustaf von Lagerheim, professor of 
botany and director of the Botanical Institute of the 
University of Stockholm, and corresponding member 
since 1892 of the Pharmaceutical Society 

Lieut -General Sir William Leishman, 

F.R.S , Director-General of the Army Medical Ser¬ 
vice, on June 2, aged sixty years. 

Dr E. S. Reynolds, ementus professor of clinical 
medicine in the University of Manchester, on May 2 2, 
aged sixty-five years. 

Sir Stewart Stockman, Chief Veterinary Officer 
and Director of Veterinary Research at the Ministry 
of Agriculture and Fisheries, on June 2, aged fifty-six 
years. 

Sir John Williams* Bart,, GC.V.O., emeritus pro¬ 
fessor of midwifery at University College* London* 
and president of the University College of Wales in 
1913 and first president of the National library of 
Wales, on May 24, aged eighty-five years. 
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News and Views. 


An interesting feature of the proceedings at the 
anniversary meeting of theLinnean Society on May 27 
was the presentation to the Society by Sir David 
Pram, on behalf of the subscribers, of a portrait of 
the general secretary, Dr. Benjamin Daydon Jackson 
The portrait, by Mr. Ernest Moore, will commemorate 
Dr. Jackson's long and helpful association with the 
Society as an officer for a period of forty-six years— 
a period equal to one-third of the present life of the 
Society, which was founded in 1788 In 1880 Dr. 
Jackson, who had joined the Society in 1868, was 
elected one of the two honorary secretaries, succeeding 
Mr. Frederick Currey on the botanical side, and as 
such he continued to serve until 1902, when on the 
retirement of the assistant secretary, Mr J E. F 
Hartmg, he was appointed to the specially created 
post of general secretary As general secretary Dr. 
Jackson has for the past twenty-four years ably 
administered the Society's affairs, and his knowledge 
and experience have been invaluable to the successive 
presidents, secretaries, and councils 

Though he completed his eightieth year on April 3, 
Dr, Daydon Jackson looks back on an almost un¬ 
broken record of attendance at the fortnightly meet¬ 
ings of the Linnean Society during his forty-six years' 
official connexion with it. Even dunng his earlier 
penod of Service as botanical secretary, Dr Jackson 
made the Society his headquarters, and his unrivalled 
knowledge of the Linnean collections has been at the 
sendee o* fellow's or visitors Several generations of 
workers retain a grateful recollection of assistance 
given with equal cheerfulness to the- eminent visitor 
tom abroad or the young student at home Refer¬ 
ence was made to Dr. Jackson’s encyclopaedic work , 
the compilation of the " Index Kewensis " was neces¬ 
sarily centred at Kcw, but the " Glossary of Botanical 
Terms" is a product of leisure moments at the 
Linnean Society, while his “ Catalogue of the Linnean 
Herbarium " is intimately associated with the genius 
of the place His reputation as our authority on the 
work and collections of Linnaeus was recognised at 
the Upsala celebrations m 1908 by the conferment of 
honorary degrees (Ph D. and A.M.) and a royal 
honour (RN.O.). Dr. Jackson will continue his 
association with the Linnean Society as Curator of 
the Linnean Collections ; in this capacity his services 
will still be available to workers, and it is hoped that 
he may find ample leisure for putting on record more 
of his great knowledge on Linnean matters 

There is some risk that expectations not likely 
to be justified are being founded on the recent 
discovery of fresh foot-and-mouth disease carcases 
as a source of outbreaks of foot-and-mouth disease 
All those who have had to give serious consideration 
to the introduction of the disease from abroad in 
recent years have recognised importation of entire 
carcases or portions of carcases of animals slaughtered 
while affected with the disease as a clear possibility. 
In Spite of this, very great quantities of chilled or 
fro^pi beef are introduced from foreign countries, 
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including Argentina, in which foot-and-mouth disease 
constantly exists There was reason, however, to 
think that that could not be a very fruitful source, 
because the virus of the disease would probably have 
lost its vitality in the carcases by the time they 
arrived here 

What makes fresh, unpreserved meat from Belgium 
and Holland particularly liable to start an outbreak 
of foot-and-mouth disease is that it may arrive in 
Great Britain within 24 or 48 hours after the animals 
are killed, and would then be certainly infective 
That source can be effectively stopped, but it is much 
to l>e feared that it will not prevent the recurrence 
of outbreaks in Great Britain so long as the disease 
is highly prevalent in the adjacent countries of the 
continent It is an important fact that Scotland 
has for a penod of two years been free from foot-and- 
mouth disease, although it is known that during 
that period thousands of pigs’ carcases have been 
imported from the continent Besides, the disease 
was frequently introduced before the present practice 
of killing pigs and dispatching their fresh carcases 
immediately had been begun The teal risk lies in 
the fact that every person or thing that has been in 
contact with an animal affected with foot-and-mouth 
disease, or in a place where diseased animals have 
recently been kept, becomes capable of spreading 
the disease for a period that may last for some days 
at least, and may therefore cause an outbreak on 
arrival in Great Britain after the comparatively short 
journey from Belgium and Holland. 

The address delivered to the Iron and Steel 
Institute by Sir Peter Rylands, which appears else¬ 
where in this issue, is an exceedingly illuminating 
one, and the chart showing the facts concerning the 
production of steel in different parts of the world is 
very striking That the fraction of the world's 
production contributed by Great Britain is a diminish¬ 
ing one is, however, inevitable in view of the vast 
resources of easily accessible and chemically suitable 
ores and fuel possessed by the United States, and of 
the entry of other countries, having natural resources 
of an extensive kind, into the field of production. It 
would be of interest to see a similar chart in which 
the value of the steel produced was shown instead of 
the tonnage, when perhaps the British share would 
prove to be somewhat larger, on account of the 
position occupied by Great Britain as a producer of 
the highest classes of steel Sir Peter Rylands nghtly 
emphasises the importance of organisation to the 
industry', and attributes much of the success of 
American and German undertakings to the industrial 
organisation which has improved efficiency On the 
scientific side, the British steel industry is already 
responsible for the conduct of a large volume of 
research work, but much more thorough co-operation 
is required m order that the fruits of research may 
be mad© available to the industry as a whole. No- 
Where is the influence of purely scientific investigations 
on manufacture to be more clearly seen than in the 
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Steel industry, except perhaps in the electrical 
industry, in which the necessity of co-ordinating 
scientific knowledge with practice has been recognised 
to the fullest extent 

In the course of his lecture on " Iron in Antiquity/' 
delivered at the Royal Institution on June 3, Dr J 
Newton Friend referred to some interesting historical 
points as to the early use of metals Native gold 
was known to man at a very early date and was 
highly prized on account of its intrinsic beauty and 
resistance to tarnish Native copper and iron were 
also known in certain districts, but it was centuries 
later before man learned to reduce those metals from 
their ores. Iron was manufactured in the Near 
East at an early date About 1300 B c. the Hittites 
were beginning to use iron weapons for military 
purposes, and m a letter, thought to have been 
addressed to Raineses II of Egypt, the Hittite king 
states that he is sending with the letter an iron 
dagger The Romans, m late years, were skilled 
metallurgists, Virgil in lus “ Aeneid/' written about 
40 b c , describes the smithy in full work, whilst Pliny, 
whose work on natural history appeared in ad 77, 
shows a considerable knowledge of iron ores and of 
the working of the metal He appears also to have 
recorded the accidental formation of cast iron An 
iron nng of Roman origin, probably the remains of a 
ferrule, was found recently at Unconium, and appears 
to have been made by bending a strip of iron into 
the form of a nng and soldering the ends with some 
copper alloy Cast iron was known in Sussex about 
1350, and soon became quite a common product It 
was at first used exclusively for casting purposes, and 
in 1588 cast-iron guns were used, as well as bronze, 
by the Spaniards in their Armada When, many 
years later, it was found that cast iron was the most 
suitable starting-point for the manufacture of iron 
and steel, the demand for it increased enormously 
In 1800 the United Kingdom produced about J million 
tons of pig iron, a quantity that had increased by 
1913 to more than 10 million tons, but fell again to 
just o\er 6 million tons in 1925 

It is possible that the activities of the Russians 
in the scientific exploration of northern Siberia may 
be strengthened by the co-operation of Norway. It 
is reported m the Times of June 3 that a conference 
has been held in the Soviet Legation at Oslo under 
the presidency of Dr Nansen to consider the possi¬ 
bility of a joint Russian and Norwegian expedition 
to Yakutsk The conference was attended by 
representatives of the University of Oslo, the Geo¬ 
graphical Society, and the Foreign and Commercial 
Departments The Russian Academy of Sciences 
was represented by Dr. Wittenberg It was stated 
that there are at present sixty Russian men of science 
engaged in investigation in Yakutsk. This area is 
one of special interest, particularly to the anthropo- 
logist, on account of the light which investigation of 
its people may throw on ethnology and racial move¬ 
ment in Asia. Any investigation of the people and 
culture of Russian territory m Asia, however, and 
especially the investigation of its archaeological 
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remains, is of interest to a wide circle outside Russia. 
Any attempt, therefore, to strengthen Russian effort 
by interesting scientific workers of other countries 
in these investigations deserves careful and, where 
circumstances permit, sympathetic consideration. 

Many interesting facts relating to the early manu¬ 
facture of glass were mentioned by Sir Flinders 
Petrie in the course of an address delivered at the 
annual meeting of the Society of Glass Technology 
held at University College, London, on June 1. 
Glass was produced in the Euphrates region and in 
northern Mesopotamia so long ago as 2500 B.c , but 
m Egypt all glass was imported until 1500 b.c 
Fifty years after the introduction of Syrian workers 
into that country, however, it became one of the 
commonest of all objects Glass beads, the most 
popular use of glass, were not then made from liquid 
glass but from glass paste, glass-blowing not having 
been introduced until the Christian era Sir Flinders, 
in referring to the use of glass by the ancients for the 
purpose of weights, said that three glass weights of 
the same denommation which had been found proved 
on testing to agree within ^ 1 $ of a grain 

An organisation similar to Science Service of 
Washington, for the purpose of supplying to the 
press readable and accurate knowledge of scientific 
progress, has been formed in Pans under the title of 
“ Office d’Information scientifique et technique," at 
the instigation of M. le due de Gramont The board 
of control consists of J L Breton, director of the 
National Office of Scientific and Industrial Research 
and Inventions, Charles Fabry, professor at the 
Sorbonne , Armand de Gramont, ^president of the 
council of the Institute of Optics , Paul Janet, 
director of the Ecole sup^neure d'Electricity , Louis 
Lumidre, of the Academy of Sciences , Louis Mangin, 
director of the Museum national d’Histoire naturelle , 
Emile Picard, permanent secretary of the Academy 
of Sciences, Georges Roger, of the Academy of 
Medicine, Emile Roux, director of the Pasteur 
Institute. The director of the office is Lieut.-Col. 
J. Raibaud. The new institution will co-operate 
with Science Service of Washington in the exchange 
of news of scientific and industrial progress in France 
and the United States. 

Some interesting side-lights were thrown on Indian 
religious custom and medical practice in Sir J. C. 
Bose's lecture on the action of cobra venom on plants 
which was delivered before the Royal Society of 
Medicine on June 2 , Sir J. C. Bose found by expen*, 
meat on animals and plants that a moderate dose 
of cobra venom produced an arrest of the pulse 
before death. In Indian popular belief it was 
thought that when a person bitten by a snake ex¬ 
hibited signs of death, revival was possible. For 
this reason the body was not cremated bnt was 
placed on a raft and allowed to float down the river. 
Shuchikavan, of which an ingredient is a minute 
quantity of cobra venom, has been employed in 
Indian medicine for a thousand years when a patient 
is at the point of death from heart failure. Jt is 
believed to revive the failing activity of the heart. 
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He had found that minute doses of cobra venom 
also stimulate certain nervous activities of plants. 

The annual conversazione of the Royal Society 
to which ladies are invited will be held in the Society's 
rooms on Wednesday, June x6, at 8,30 p.m 

The annual visitation of the National Physical 
Laboratory, Teddington, will take place on Tuesday, 
June 22. 

Sir Dugald Clerk, K.B E,, well known for his 
work on the development of the internal combustion 
engine, has been elected Prime Warden of the Gold¬ 
smiths' Company. 

The Ross Institute and Hospital for Tropical 
Diseases, Putney Heath, London, S.W 15, will be 
opened by the Prince of Wales on July 15 The 
Government of Nigeria has given a sum of 1000/, to 
the Institute to mark its appreciation of the services 
rendered by Sir Ronald Ross to residents in the 
tropics by his researches into the causation of malarial 
fever. 

At the forthcoming Oxford meeting of the British 
Association, August 4-11, Prof A. S Eddington will 
deliver an evening discourse upon the subject of 
“ Stars and Atoms,” and Prof H F. Osborn one on 
" Discoveries m the Gobi Desert by the American 
Museum Expedition.” Public lectures- will also be 
given m Oxford by Sir William Bragg, Sir Dugald 
Clerk, Capt, Eckcrsley, Prof Julian Huxley, and 
Prof. P F Kendall 

It is announced m Science that the Willard Gibbs 
Medal of the Chicago section of the American Chemical 
Soctety has been awarded this year to Sir James 
Colquhoun Irvine, of the University- of St. Andrews 
The presentation will take place at the September 
meeting of the Chicago section of the Society, when 
Dr Irvine will be attending the Philadelphia meeting 
of the American Chemical Society 

The following have been elected officers of the 
Manchester Literary and Philosophical Society for 
the ensuing year: President , Dr. H Levinstein , 
Vice-Presidents, Prof. W. L. Bragg, Prof H. B. Dixon, 
Mr. E. A. Eason, Dr. R S Willows, Secretaries , 
Mr. John Allan, Prof, W. H. Lang, Treasurer , Mr. 

R. H. Clayton ; Librarians, Mr. C. L. Barnes, Dr. 
Wilfrid Robinson ; Curator , Mr. W. W, Haldane Gee. 

lx is expected that the Proceedings of the Optical 
Convention will be published not later than August 1 
next, and that they will therefore be available during 
the meeting of the British Association at Oxford. 
Owing to the large number of papers read at the 
Convention, and the consequent size of the Proceed¬ 
ings, it has been found necessary to increase the price, 
Which is now fixed at 30s, plus 9 d. postage, instead 
of 25s. as previously announced. Orders should be 
addressed to the Secretary, The Optical Convention, 
1926, 1 Lowther Gardens, Exhibition Road, London, 

S. W.y. 

An exhibition of Tardenoiaian and pygmy types of 
stone implements is being held (June 8-22) at the* 
Royal Anthropological Institute, 52 Upper Bedford 
H»ee. The exhibits will form a very fairly repre- 
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sentative collection of the microlithic industry such 
as, we understand, has not hitherto been gathered 
together. Specimens will be included from North¬ 
umberland, Yorkshire, East Anglia, the south of 
England, Cornwall, Somersetshire, and Wales, France, 
the Fayum, Mesopotamia, East Africa, India, and 
Sydney, N.S W The exhibition is open to all fellows 
of the Institute , those who are not members may 
obtain admission on presentation of a visiting-card. 

According to a statement of the Berlin corre¬ 
spondent of the Times in the issue of June 3, a public 
Marriage Advice Bureau has been opened in Berlin 
under municipal auspices and with the support of 
the Prussian Minister of Social Welfare It will 
conduct free medical examination of those about to 
marry. Advice will be given in those cases where 
hereditary or acquired disease seems to make 
postponement or renunciation of marriage advisable. 
The services of the Bureau are to be available also 
for those already married 

The Council of the Institution of Electrical Engin¬ 
eers has made the following award of premiums for 
papers read dunng the session 1025-26, or accepted 
for publication The Institution Premium to Mr 
L C. Grant, Ayrton Premium to Mr S. Mavor , 
Fahie Premium to Messrs B S. Cohen, A J Aldridge, 
and W. West , John Hopkmson I’remium to Mr S 
Ferguson , Kelvin Premium to Mr. P. Dunsheath , 
Pans Premium to Mr. T. Carter , Extra Premiums to 
Prof. S P Smith, Messrs. J L. Thompson and H 
Walmsley, Dr A B. Wood ; Wireless Premiums to 
Messrs. R. A Watson-Watt and J. F. Herd, Mr, J 
Holhngworth, Dr. R. L Smith-Rose, and Mr R H. 
Barfield 

The Wellcome Historical Medical Museum, 54A 
Wigmore St., London, W 1, winch has been tem¬ 
porarily closed for alteration and reorganisation, was 
partially re-opened on June 1 The work of re¬ 
organisation is still proceeding, and when completed 
the arrangement and classification of the collections 
will be systematised, and the objects made more 
accessible for inspection and study The Museum is 
open to members of the medical profession and 
research workers generally from 9 a m. to 6 p m. on 
week days, except Saturdays, when the Museum is 
closed at 1 p m 

At the recent annual meeting of the Iron and Steel 
Institute, the following awards of Carnegie scholar¬ 
ships were announced ■ Mr. F H Arnfelt (Stock¬ 
holm), 100/., for research on iron aluminium alloys ; 
Mr V. N Knvobok (Pittsburg), 100for a study of 
recrystallisation of metals after cold-working , Mr. 
A. G. Lobley and Mr. C. L. Betts (Great Britain), 
100for an investigation on the viscosity of iron 
and steel at high temperatures ; Mr. A. R Page, 
100/., to enable him to carry out research on the 
hardening and tempering of high-speed steels; Mr. 
Tifoor Ver (Budapest), 100/., to study the effect of 
alternating stresses on the structure and mechanical 
properties of metals; Mr. L, B. Pfeil (Swansea), 
roof., to continue his investigation on the growth 
and properties of single iron crystals; and Mr. 



836 


NATURE 


[JUNB 12, 1926 


J. H. Partridge (Birmingham), who received 100/. 
in 1925 in aid of a research on the electrical and 
magnetic properties of cast iron, a further award of 
50* to enable him to continue the investigation. 

Thk Council of the Institution of Civil Engineers 
has made the following awards in respect of papers 
read and discussed at the ordinary meetings during 
the session 1925 1926 .—A Telford Gold Medal to 
Mr, O L Prowde (Makwar, Sudan) , a Watt Gold 
Medal to Mr H R. Lupton (Leeds) , Telford Pre¬ 
miums to Messrs A, S Angwin and T. Walmsley 
(London), V Bay ley (London), C, F. Bengough 
(Tewkesbury), A Honeysett (London), J N. Rea¬ 
son (Mell>ourne, Victoria), and H A Reed (Man¬ 
chester) , and a Crampton Prize to Colonel G R. 
Hearn (Calcutta) The Council has also awarded the 
Coopers Hill War Memorial Prize for 1925 (consisting 
of a bronze medal, parchment certificate, and a sum 
of money) to Mr E L Everatt (Bombay) This 
prize was founded by the Coopers Hill Society in 
memory of Coopers Hill men who lost their lives in 
the War 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned .—An 
assistant lecturer and demonstrator m the depart¬ 
ment of Zoology of the East London College— 
The Registrar, East London College, Mile End 
Road, E.l (June 16) An assistant lecturer in 


mathematics at King's College* Strand—The Secretary 
(June 23). Lecturers in physics and chemistry in 
the University of Durham—Head of the Department 
of Pure Science, South Road, Durham (June 26). An 
assistant for technical records work at the Building 
Research Station of the Department of Scientific and 
Industrial Research—The Director, Building Research 
Station, Garston, nr Watford (June 26) A prin¬ 
cipal of the Pibwrylwyd Farm Institute of the 
Carmarthenshire Agricultural Committee — J W. 
Nicholas, County Offices, Carmarthen (June 26). 
A lecturer in mathematics at University College, 
Southampton — The Registrar (June 29). Ati 
assistant lecturer in chemistry at the Liverpool 
Central Municipal Technical School—The Director of 
Education, 14 Sir Thomas Street, Liverpool (July 5). 
A keeper of the Department of Zoology of the National 
Museum of Wales—The Director, National Museum 
of Wales, Cardiff (July 9). A junior scientific 
assistant for Admiralty Research—The Secretary of 
the Admiralty (C E. Branch), Whitehall, S.W 1 
A woman resident lecturer in agricultural chemistry 
and botany at Studley College, Warwickshire—The 
Principal An entomologist and research workers able 
to undertake independent inquiries on malaria, m the 
field or laboratory—The Secretary, Indian Research 
Fund Association, Simla, India A teacher of mathe¬ 
matics and physics at the Wandsworth Technical 
Institute—The Principal 


Our Astronomical Column. 


Wolf's Nova of Ociober 1925 —Dr. W H. 
Steavenson noted, at the meeting of the Bntish Astro¬ 
nomical Association on May 26, that this object in 
Aquila increased slightly in brightness during the last 
two months of 1925, attaining mag 87, Recent 
observations show that it is still of mag. 9, so that 
the decline is very slight He suggested that the 
object is not a Nova but a normal star which has 
hitherto been hidden by a nebulous cloud from 
which it has just emerged. Its behaviour is so un¬ 
usual that it deserves careful watching, plates taken 
a few years ago show no trace of it, though they 
include stars of mag. 15 

Colour Studies of Variable Stars.— A sir. Nach . 
No 5440 contains a study of certain variables by J. 
Hopmann, the colour index; and bolometnc magni¬ 
tude were deduced at various stages of the light curve. 
Mira Ceti, when near minimum, became so red that it 
went beyond the limits of the comparison stars, and 
only estimates were possible. The last maximum of 
light occurred 1925, Dec 7 + 2d, about 17 days later 
than the predicted date The effective temperature 
of the star was then found to be 3470° as compared 
with 3780° at the maximum 11 months earlier. The 
star was, however, bnghter last December than in the 
previous maximum • visual magnitude 3 20 compared 
with 3 61 , bolometnc magnitude 2 92 compared 
with 3 24. In the case of f Geminorum the range of 
bolometnc magnitude is shown to be very much 
smaller than that of visual magnitude; in fact, the 
measures as they stand indicate an actual reversal of 
the curve, but this is not regarded as proved 

Parallax Survey of Kapteyn 's Selected Areas. 1 

Publications of Yerkes Observatory, vol, 4, part 4, 
contains a photographic determination of parallaxes 1 
in these areas (zone +45 0 ) by Mr. Oliver J. Lee. I 
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The plan of wholesale photographic parallaxes was 
suggested by Kapteyn but has not met with general 
approval. The large scale of the 40-inch refractor is 
obviously an advantage in this research Three 
hundred and ten photographic plates were used, all but 
nine being taken with a colour-filter, these nine were 
used mainly for proper motions. The parallax 
determinations are necessarily only relative Ten or 
twenty stars were selected on each plate as standards: 
they were the faintest stars that had ensp, firm images 
(average magnitude 1264), and a preliminary 
solution showed that they had very little proper 
motion, so they were presumably distant. The 
separate parallaxes and proper motions of 1041 stars 
are printed. The largest parallax is o 113' for a star 
of mag. 128 and proper motion 0035*. About 
3 per cent, of the stars have parallaxes so large as 
0 06". As one will expect, there are a large number 
of negative parallaxes. The effect of magnitude 
error is discussed and concluded to be small; a few 
of the plates were taken with a developed negative of 
the field used as a screen (a plan suggested by Kapteyn, 
which gives nearly equal magnitudes to all stars), but 
difficulties were found in working it. 

The reduction of the relative parallaxes to absolute 
ones needs more absolute proper motions than are at 
present available in the region Prof. Comstock, in 
a note included in the article, considers that the 
relative proper motions deduced need on the average 
a correction of about 1* per century to reduce to the 
system of Boss. 

Diagrams of the distribution of proper motions in 
the different areas are given ; some of these, but not 
all, appear to conform to the two-drift configuration. 

• The author finally deduces the probable error of 
a proper motion as ±0-00/ and of a parallax as 
±0020'. He states that his results support the relative 
nearness of the galaxy in tha region of R,A> 
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Research Items. 


Teeth and Jaws of the Australian Aborigines. 
—Anthropologists have long stood in need of data 
relating to the teeth and jaws of a primitive human 
rate This want has now been supplied by the 
publication, on the part of the University of Adelaide, 
of a thesis submitted to it by Dr T D Campbell for 
the degree of Doctor of Dental Science (" Dentition 
and Palate of the Australian Aboriginal,*' The 
Hassell Press, 1925) I)r. Campbell's monograph is 
founded on a systematic examination of 630 denti¬ 
tions collected from all regions of Australia, and 
representing every stage in the growth, eruption and 
wear of aboriginal teeth The measurements of teeth 
and palate which are supplied by Dr. Campbell will 
prove of the utmost utility, and many of his observa¬ 
tions are of high interest In form and size of crown, 
in the number and arrangement of cusps, and in the 
development of roots, the teeth of the aborigines are 
" exceedingly primitive, probably more so than in any 
other living race and also than in some extmct races, 
such as Tasmanian and Neanderthal man.” Large as 
are the dimensions of the molar teeth of Pithecanthro¬ 
pus (the Java man), Dr Campbell met with examples 
m his series which outdid them Particularly 
interesting to students of the teeth of fossil races of 
mankind are his observations on the filling up of the 
pulp cavity as a reaction to the wear of the crown—a 
reaction seldom seen in the teeth of civilised races 
Campbell found that even amongst the aborigines the 
third molar teeth are the most variable, but whereas 
he had to examine nearly 200 skulls to find a single 
instance in which a third molar was absent, an English 
dentist would have to examine no more than five 
mouths to find a similar number. On the other hand, 
an English dentist would have to search 500 patients 
or more to find a fourth or supernumerary molar, 
whereas Dr Campbell found seven or more instances 
in a similar number of Australian aborigines. We 
have touched only on a few of the important ami 
novel observations made by Dr Campbell. 

Neolithic Remains in Liguria —In Man for 
May, Mrs J. W Crowfoot gives an account of some 
excavations earned out by her in the cave known as 
the Giotte de Bertrand in the Taggia Valley, near 
San Remo, in i9<>7-9 The cave proper is 33 ft long 
by about 12 ft with a bottle-neck entrance 8 ft 4m. 
in length by 1 ft 7 in. m width and 1 ft, 8 in in height. 
It is a ft high m the centre The objects found in¬ 
cluded worked flints—a lunate arrow-point, and an 
arrow or javelin head, thick and roughly worked, with 
stem but no barbs—a needle-like pendant of bone, 
possibly made from a boar's tusk, six other bone 
pendants, also probably of boar's tusk, and five bone 
points, a number of shells of Helix Ntcaensts , human 
skeletal remains of at least ten individuals, some 
showing primitive cliaracters such as large teeth, 
heavy os calcis, perforation of the humerus, platy- 
cnemia, etc Nearly all the long bones and portions 
Of the skulls were poked under the rock at the side of 
the cave and piled one upon top of the other, so that 
they could not be in the original position of interment 
Three hundred beads of five different types were 
found, including the winged type sometimes thought 
to be phallic. Beads alternating grey and white 
were strung into a necklace identical with some in the 
museum at Toulouse The human remains have been 
pronounced neolithic. Both Prof. Issel and Prof, 
Cartailhac, to whom the results were communicated, 
wete of the opinion that the culture of the cave be¬ 
longed to the late Neolithic period. 
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Fresh - water Amphipoda. — Hermann Spandl 
(Sitzungsber A had, der Wissensch , Wien, Abt I. Bd. 
133, Heft 9, 1924) gives a systematic survey of the fresh¬ 
water amphipods and discusses the methods—active 
and passive migration—by which marine animals have 
entered fresh water. He refers in some detail to the 
amphipods of Lake Baikal, and concludes that many 
of the genera found there can be traced back to a 
small number of ancestral genera , the amphipod 
fauna of Lake Baikal does not represent a relict fauna 
but has arisen by progressive differentiation in the 
lake itself In the Caspian Sea, however, the fauna 
can be divided into two parts, one part of marine 
origin and the other a fresn-water fauna , the genera 
in each category are given, and the relationships of 
this fauna with that of the Arctic Sea and of the Baltic 
are discussed A short account is given of the genera 
of amphipods found in subterranean waters and of 
the geographical distribution of fresh-water atnphi- 
pods. 

Morphology of Fishes —Prof F H Edgeworth 
(Jour Anat , vol. 60, pt 111 ) gives an account of his 
reinvestigation of the development of certain of the 
branchial muscles in the Selachu In iqii the 
author concluded that the coraco-branchi^les muscles 
were developed from the ventral ends of all the 
branchial muscle plates and the cucullaris muscle 
from the upper ends of the same plates This con¬ 
clusion was disputed by Allis Rcinvestigation of 
the matter on new material has confirmed the author 
in his former conclusions In the same number of the 
Journal of Anatomy, Mr E P Allis contributes a 
paper on the homologies of the prechordal portion of 
the skull in the Holocephali, and concludes that the 
trabecular and polar cartilages of the skull are the 
pharyngeal elements of the mandibular and pre- 
mandibular arches which have swung upwards and 
forwards, in connexion with the development of the 
mouth, into a position approximately parallel to the 
plane of the parachordals 

Resin Excretion in the Buds of Alnus vaunts — 
The development and micro-chemistry of the gland¬ 
ular hairs on the epidermis of the leaves and bud scales 
of Alnus have been studied by Friedrich Dormann 
(Sitzungsber A had der Wissensch , Wien, Abt. 1 Bd. 
1 33 * PP- 5 8 5 -bi 2 > 1924) Manv of these glandular hairs 
never share m the excretion of resu Under examina¬ 
tion these are found to be full of spherical droplets 
which, from their micro-chemical reactions, would 
appear to be complex terpenes These contents, 
which seem similar to those in the glandular structures 
of Betula and Populus, are probably connected with 
resin formation. They occur, however, not only in 
the glandular hairs in Alnus, but also generally dis¬ 
tributed in epidermal cells of the young leaves, so that 
the epidermis probably shares in resin secretion. 

1 Dormann concludes that the membrane of the cells 
shares in the work of resin excretion so that to this 
extent the expression ' resinogenous layer ' used by 
Tschirch may be justified, but there is no reason for 
thinking that this part of the membrane is alone 
responsible for the complicated chemical changes 
involved in the production of resin 

Campanula Mutants —A large tetraploid muta¬ 
tion from Campanula perstetfoha was exhibited horti- 
colturally in 1916 under the name " Telham Beauty.” 
It appears to be identical with p form recorded as 
<cpmmg from South Carolina in 1791, and must have 
arisen independently. It is self-fertile, while the 
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species is self-sterile. Like similar tetraploids, Tel- 
ham Beauty is stouter, has larger nuclei, and fre¬ 
quently more pores in the pollen grams Its much 
larger flowers are, however, shallower in shape. It 
was crossed by Miss A. E Gairdner (Journal of Gene¬ 
tics, vol. 16, No 3) with C. persici folia and with a 
dwarf form called nttida in which the flower has an 
almost superior ovary. Miss Gairdner finds that in 
the tnploid Fj (24 chromosomes) m diakinesis, uni¬ 
valent, bivalent and tnvalent chromosomes occur 
In the offspring various other chromosome numbers 
are obtained, one plant having 17, % e a single extra 
like many CEnotheras and Daturas, another being 
tetraploid (32 chromosomes). The hereditary be- 
haviour of the latter indicates that the maternal 
chromosomes m the egg had been doubled. In the 

E ollen formation of the tetraploid form, occasionally 
alf of the heterotypic chromosomes split without 
separating, thus forming a tetraploid pollen nucleus 

Discovery of a Dinosaur in Queensland. —The 
remains of a large herbivorous dinosaur have been 
found m the Walloon senes (Lower Jurassic) of Dur¬ 
ham Downs in the Roma district of Queensland 
They consist mainly of vertebrae with fragments of 
femur, tibia, fibula and pelvic bones, and are referred 
to a new genus, Rhoetosaurus, which is tentatively 
placed in the family Camarasaundae of the Sauro- 
poda It is probable that Rhoetosaums attained a 
length of more than 40 feet (H A. Longman, Mem 
Queensland Museum, 8, 3, 1926, p. 183, pis 29-33) 

Air Temperature in the Arctic —Six years m 
the Arctic have enabled Dr H U Sverdrup to draw 
some valuable conclusions from his scientific obser¬ 
vations with the Maud expedition. In an article in 
the Scientific Monthly for May on the results of the 
expedition, he points out that in winter the air tem¬ 
perature is always lower close to the ice than three 
hundred metres above it, The mean temperature at 
the ice is - 28 C , with a fall to about 100 metres, 
then a rapid rise to about 300 metres, and then a 
slower rise to - 20*3° C at 1000 metres On calm 
days the mean temperature at the surface averages 
about - 33 0 € but corresponds with the mean at higher 
altitudes The low surface temperatures are due to 
contact with the ice, which loses heat by radiation 
Wind causes a mixing of the lower layers of the atmo¬ 
sphere on account of numerous eddies, and there is 
a decrease of temperature with altitude, but this 
clearly affects only the lower layers. At higher al¬ 
titudes an inversion of temperature is the normal 
condition. Thus an explanation is offered of the 
phenomenon, previously noticed m polar regions, of 
a rise in temperature when the wind begins, inde¬ 
pendently of its direction The minimum surface 
temperature is about - 45 0 C, because, though the 
ice loses heat by radiation, it is always gaining heat 
by conduction from the underlying sea, which retains 
a temperature of about - 17 0 C 

The Constitution of Maltose. —Irregularities in 
the results obtained by workers on the constitution of 
the polysaccharides caused considerable suspicion to 
fall on the formula given to maltose by Haworth and 
Leitch, and evidence has been published by J. C. 
Irvine and J M. A. Black in the Journal of the 
Chemical Society for April 1926, which disproves 
Haworth's formula and substitutes two others between 
which no discrimination has yet been made. In the 
same issue of the journal a paper by C J. A. Cooper, 
W N Haworth and S. Peat appears, confirming 
Irvine's work but admitting Irvine's priority. The 
constitution of maltose given by Haworth was based 
on the formation of 2:3 4 trimethyl glucose, but Irvine, 
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by exact repetition of the experiments, has shown 
that this product is 2:3:6 tnmethyl glucose. The 
revision of the structure of maltose involves the con¬ 
stitutional formula given to the other di-saccharides 
and poly-saccharides based on glucose. 

The Conductivity of Pure Sodium Hydroxide 
Solutions —The mobility of the hydroxyl ion has 
been determined by H R. Raikes, A. F. Yorke and 
F. K Ewart from conductivity measurements of 
sodium hydroxide in very pure water. Preparation 
of the carbonate-free hydroxide was earned out by 
electrolysis of sodium chloride solution, using a carbon 
anode and an iron cathode. The values, which appear 
in the Journal of the Chemical Society for March 1926, 
obtamed from Washburn's value for the mobility of 
the sodium ion, are 173*8 and 144*3 at 18 0 and io° C. 
respectively. 

Magnetic Properties of Permalloy —From a 
separate copy of a paper on permalloy by Messrs. 
O E Buckley and L. W. McKeehan which appeared 
in the August 1925 issue of the Physical Review , we 
are able to supplement the information as to the mag¬ 
netic properties of this alloy which was given in a 
note 111 our issue of January 9, p. 65 Permalloy is the 
name given to a senes of alloys of iron and nickel, 
containing from 45 per cent, to 80 per cent nickel. 
These alloys all possess high permeability for low 
fields and roach saturation at fields of less than 10 
gauss. They have been tested in the form of wires 
o 1 cm in diameter, 60 cm. long in a solenoid nearly 
as long, by reversal of the field and measurement of 
the induction through a search coil wound over the 
middle of each wire and in series with a ballistic gal¬ 
vanometer The 81 per cent nickel permalloy reaches 
saturation at 4 gauss, when its intensity of magnetisa¬ 
tion is a little more than 800, and at 1 gauss it has 
reached 700 The hysteresis loss per c c. per cycle at 
induction 8300 is onlj 350 ergs, and is only half that 
amount for the permalloy with 78.5 per cent, nickel. 
When these wires are subjected to tension, saturation 
is reached within 5 per cent for fields so low as 0*1 
gauss and the hysteresis loss per c.c. per cycle reduced 
to 80 ergs 

Transmission Formula for Radiotelegraphy,— 
Mr L W Austin has published in the Journal of the 
Washington Academy of Sciences for April 19 a 
preliminary note on proposed changes in the constants 
of the Austin-Cohen transmission formula used in. 
radiotelegraphy The formula has for the last twelve 
years been known to give satisfactory results r for 
distances up to hundreds of kilometres and for rays 
of medium wave-length At distances, however 1 , of 
6000 kilometres, the computed results are only about 
half those observed, and at 12,000 kilometres only 
about one-quarter of their true values. The author 
has made a close study of the numerous trans- 
Atlantic observations made by various observers 
during recent years. He finds it difficult to reconcile 
some of these observations. In some cases the Waves 
have passed over water all the way, in others they 
have passed over more land than water. The 
shortest great circle from Nauen to Washington is 
twenty-five per cent, land, but from India to the 
European stations nearly the whole path is over land. 
It is generally agreed that land attenuation is much 
greater than that over water. Nevertheless, by 
slightly altering the empirical factor of the formula 
and leaving the theoretical part due to Hertz alone, 
Mr. Austin obtains a formula which predicts with 
quite satisfactory accuracy the field intensities at 
distances ranging from 6000 to 12,000 kilometres. , In 
a further paper he proposes to discuss the results the 
formula gives in all the available cases. 
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Visitation of the Royal Observatory, Greenwich. 


nr HE annual visitation of the Royal Observatory, 
Greenwich, by the Board of Visitors, took place 
on Saturday, June 5, when the Astronomer Royal 
presented his report, which deals with the year ended 
on May 10, 1926. It commences with an allusion to 
the 250th anniversary of the foundation of the 
Observatory, which was celebrated last July , the 
King and Queen honoured the Observatory by their 
presence ; the King presented a signed portrait of 
himself, which has been hung in the Octagon Room 
Many foreign astronomers, who had come to England 
for the meeting of the International Astronomical 
Union at Cambridge, were also present 

The histone instruments in the Transit Circle Room 
were renovated for the occasion of the visitation, and 
it became possible to examine their beautiful gradua¬ 
tion, which had been obscured for a long time. The 
standard sidereal clock is now kept in the cellar under 
the Octagon Room , this has been lined with cement, 
but is still damp , the clock being in an airtight case, 
this is not important 

The transit circle was used dunng the past year, as 
before, for observations of the sun, moon, planets 
and fundamental stars, also of stars brighter than 
mag. 8*0 in the zone from decl + 32 0 to 4- 64°. The 
numbers of observations in right ascension and 
declination were about 10,000 each. The sun was 
observed on 136 days, the moon on 97 The cor¬ 
rections to Brown's " Tables of the Moon M for the 
years 1923, 1924, 1925 are . longitude + 7*12*, 4 - 7-1 1*, 
+ 6*74* ; latitude - 0-55', - 076", - 0-84' As regards 
the latitude, it will be remembered that Brown 
removed the constant term i-oo* applied by Hansen , 
the observations indicate the need for a constant term 
of somewhat smaller size 

The division errors of the work transit circle were 
re-determined, the former values being confirmed 
Observation is now beginning of 430 of the stars 
selected as comparison stars for Rros at the near 
approach in January 1931. Observations of funda¬ 
mental stars with the altazimuth in the prime vertical 
have been continued. The results indicate that Boss's 
declinations between + 11 0 and + 50° need a nearly 
constant correction of + 0-33*, agreeing closely with 
Raymond's result m Astron lourn , No 857. 

Work on double stars has been continued with the 
28-inch equatorial, a catalogue of 400 stars has been 
prepared for press. 834 stellar parallax plates were 
taken with the Thompson 26-mch equatorial 316 
parallaxes have now been determined with this 
instrument, and a volume containing the first 266 of 
these has been published. 

The 30-inch reflector is being used to study stellar 
temperatures of types B and A, by photographing 
spectra with a prism crossed by a grating Stellar 
temperatures have also been compared with that of 
the positive pole of a carbon arc. A paper on the 
effective wave-lengths of stars between aecl + 8o° 
and +90° was published in Mon. Not Roy. Astron 
Soc. last November. 

The astrographic equatorial is being used for the 
determination of proper motions, by repeating plates 
taken twenty-five to thirty years ago. in 700 square 
degrees, 194 stars have been found with centennial 
proper motion greater than 20' ; 86 of these are 
minter than the B.D. limit, 9*5 mag. , 17 of the 86 
have centennial proper motion greater than 30*. 

The sun was photographed on 251 days, the series 
for the year being completed by the co-operating 
Observatories. Solar activity was great from October 
until March, there being twelve naked-eye sunspot 
groups. The magnetic disturbances of January 26, 
Petruary 23, March 5, were associated with two of 
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these groups ; that of April 14-15 occurred when a 
spot that had been visible to the naked eye m 
December, January, February was near the central 
meridian Magnetic observations have been made at 
Greenwich for the last few years merely with the 
object of establishing the mean differences, of the 
readings from those made at Abinger The recent 
electrification of the New Cross—Lewisham radway 
line has rendered the Greenwich observations nearly 
valueless, and they will be discontinued when the 
still closer line through Greenwich and Maze Hill is 
electrified in July The following table gives the 
magnetic elements at Greenwich m recent years, those 
for 1925 being provisional, also the mean difference 
Abinger minus Greenwich . 


Year 

Doc W. 

Hor Force Vert Force. 

(c g a units ) 


Dip. 

1921 

* 3 ° 57 ' b ' 

O18449 

O 43218 

66° 

53 0' 

1922 

13 4^-7 

O18447 

O 43176 

66 

52*3 

1923 

13 35*1 

O 184*1 

° 43*37 

66 

5**9 

1924 

13 22 8 

018426 

0 43112 

66 

51-6 

1925 

13 10 0 

O J84I3 

0 43081 

6b 

5 i -5 


Abmger minus Greenwich- 

4-12*8' +000183 -000132 -16*2' 


Magnetic disturbances at Abmger are, on the average, 
2 per cent smaller than at Greenwich, while those at 
Stony hurst are 20 per cent greater 

Standardisation and certification of magneto¬ 
meters has been carried out in recent years at Green¬ 
wich, but wdl in future be done at Abinger A. 
Schuster Smith magnetometer was brought mto use 
at Abinger on May 1, and wdl be used to determine 
the horizontal force 

The following weather details refer to the year 
ended April 30, 1926 The mean temperature was 
50*4°, which is o*9° above the average The extremes 
were 89‘5° (July 22) and i6-o° (January 16) Sep¬ 
tember was 3*4° below normal, February 5*8° above 
it. The mean daily movement of air was 275 miles, 
which is q below normal. The extremes were 741 
miles (December 29) and 65 miles (October b). The 
duration of bright sunshine was 1312 hours, or 29*5 
per cent, of possible The rainfall was 24*88 inches, 
which is 0*64 above the average The wettest month 
was April, with 3*87 inches , the only wetter April 
was in 1878, with 4*31 inches June and March were 
both absolute records for dryness, with 0*12 and 0*14 
inches 

Wireless time signals from Paris (Eiffel Tower), 
Nauen, Bordeaux and Annapolis are recorded regu¬ 
larly on a syphon recorder After applying all known 
corrections they are late on Greenwich by the follow¬ 
ing amounts respectively o-ns, 0-058,, 0*093., 
0-06 s. 

Mr. Davidson was absent from the Observatory 
from November n until April 1 for the observation 
of the total solar eclipse of January 14 in Sumatra. 
Very successful photographs were obtained Mr. G. 
Merton has continued his researches on cometary 
orbits , he also assists in the stellar parallax observa¬ 
tions, Dr. W. H. Steavenson has made some 
observations of variable stars with the 28-inch 
equatorial. M.M. Beljaieff and Dmeprovsky made a 
re-determination of the longitude Greenwich-Pulkovo. 
The reduction of the observations is not yet complete. 
Dr. Lundmark, of Upsala, assisted Mr. Melotte in 
drawing up a list of vacant areas in the sky, from the 
Franklin-Adams charts. 

The short free-pendulum clock has performed 
very satisfactorily. The rate is increasing by 0*011 s. 
per day per month. A second clock of the same kind 
is now being erected. 
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The Italian Chemical Congress at Palermo 
and the Cannizzaro Centenary. 

E second Italian National Congress of pure and 
applied chemistry was held at Palermo, Sicily, 
on May 22-June 1, simultaneously with the centenary 
Celebrations of the Sicilian chemist Stanislao Canniz¬ 
zaro, who was born in Palermo in 1826 A monument 
was unveiled to his memory, and the Italian Chemical 
Society is publishing a book describing the main 
features of his life and work Sir William Tilden, 
who delivered the Cannizzaro Memorial Lecture to 
the Chemical Society, summed up Cannizzaro's contri¬ 
butions to chemistry very broadly under the‘two 
following heads “ First, he laid down for all time 
the two principal methods by which atomic weights 
are determined, the one by reference to the molecular 
weights derived from an application of Avogadro's 
rule, and the other by an adoption of the principle 
discovered by Dulongand Petit as to the general 
relation of atomic weight to specific heat among the 
solid elements, and he showed that these two methods 
when applicable to the same case lead to the same 
results Secondly, he placed inorganic chemistry in 
a new light by applying to inorganic compounds the 
same principles which had been applied to organic 
compounds, and thus finally disposed of the super¬ 
stition which had hovered so long in the minds of 
chemists that organic chemistry was subject to laws 
different from those prevailing among mineral 
substances ” 

No better place could have been found than 
Palermo for the centenary celebrations Not only was 
Cannizzaro born there, but also for ten years he held 
the chair of organic and inorganic chemistry at that 
University, refusing chairs at both Pisa and Naples 
in order to take it He only left it to take the highest 
post in chemistry that Italy could l>estow, the chair 
at Rome, During the Sicilian revolution in 1847 he 
left his studies under Pina to serve as an artillery 
officer in the Sicilian army, and handled his battery 
so well at Messina that he was sent to Taormina to 
oppose the Neapolitan troops. The final defeat of 
the Sicilian troops in 1849 made him a fugitive, and 
he finally made his way to Chevreul's laboratory in 
Pans, where he stayed until recalled to Italy in 1851 
as professor at the National School at Alessandria, 
going four years later to Genoa, whence he published 
in 1858 his famous " Sunto di un Corso di Filosofia 
Chinuca " In j86o he again took arms, this time 
under Garibaldi, but without seeing any active war¬ 
fare From 1861 until 1871 he held the chair at 
Palermo, and from there he went to Rome, being at 
the same tune made a Senator of the kingdom. 
From then until his death, in 1910, his life was full 
and varied, and honours, both civil and scientific, 
were showered on him 

Besides the reading of numerous papers in various 
branches of chemistry, an interesting programme of 
sight-seeing in Sicily had been arranged for those 
who attended the Congress, and a wide field of 
historical and scientific interest was covered, amid 
some of the most magnificent scenery of southern 
Europe The itinerary included a visit to Mondello, 
near Palermo, to inspect the works of the Societa 
Gen Elettrica della Sicilia on May 25 , to the Arenella 
Chemical Works on May 26 , to the sulphur mines 
of Cozzi Disi, near Girgenti, and the Campfranco 
works of the Montecatini firm on May 28 , to *he 
asphalt deposits of Ragusa on May 29; to the 
Magnisi salt mines on May 30, to the sulphur mines 
and other places of interest near Catania—including 
Mt. Etna—on May 31 ; and finally to Messina on 
June 1. 
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University and Educational intelligence. 

Birmingham. —The following gifts have recently 
been announced : 30/. towards the expenses of the 
new Fuel Treatment Laboratory, by the Bromford 
Tube Co , Ltd. , mounted illustrations for use in the 
Botanical Department, by Mrs Wilson King; pair 
of telephones, shown at the Paris Exhibition in 1878, 
by Mr. J C. Vaudrey, two alternators, for use in 
the Electrical Engineering Laboratory, by Mr. W. F. 
Higgs 

Cambridge. —The late Dr. J. E. Bles has left fo the 
University an immediate gift of his scientific appar¬ 
atus and books and the contents of his private library 
and (subject to his wife's life interest) the entire 
residue of his estate. The latter benefaction is 
expressly for the purpose of founding a professorship, 
preferably in animal embryology. 

A readership in ethnology is being established, the 
present post, a personal appointment for Dr A C. 
Hacldon, terminating on his retirement at the end of 
the present term. 

Leeds, —Applications are invited, until June 19, 
for the open fellowship, value 200/., of the Institution 
of Gas Engineers for the prosecution of post-graduate 
research in gas chemistry Particulars are obtainable 
from the Registrar of the University. 


Dr. E A Owen, head of the Radiology Division 
of the National Physical Laboratory, Teddmgton, 
has been appointed to the chair of physics at the 
University College of North Wales, Bangor. 

Leplay House August Vacation Courses include 
this year visits to Dinant and the valley of the Meuse ; 
Rochefort and the Belgian Ardennes , Irish Lake 
District, and Bagn£res - de - Bigorre, m the High 
Pyrenees, These visits are open to all students and 
others interested in the study of geography, geology, 
plant life, history, and sociology. Particulars can be 
obtained from Miss M ar garet E. Tatton, Leplay 
House, 65 Belgrave Road, Westminster, S.W.i. 

The annual report on the work of the University 
of London presented on May 12 by the Principal 
Officer, Sir Cooper Perry, who is about to retire, 
shows a slight decrease, from 7603 to 7577, in the 
total number of admissions and an increase from 
31,623 to 32,353 in the number of candidates for all 
examinations. Of 3819 candidates for degrees, 
2301 were internal and 1518 were external students ; 
the number of internal students increased from 9002 
to 9323. Specially noteworthy among the private 
benefactions mentioned in the report is the gift of 
20,000/. by Sir Daniel Stevenson for the establish¬ 
ment of a part-time chair of international history and 
for the development of a department dealing with 
that subject. Other private benefactions to the 
University amounted to about 53,000/. and the London 
School of Economics received more than 30,000/* 
from the Laura Spelman Rockefeller trustees. The 
progress of the movement for broadening the bases 
of university education is exemplified by the new 
regulations adding music and law as optional subjects 
to various examinations. The holiday course for 
foreigners held last summer attracted more applica¬ 
tions for admission than any of its seventeen pre¬ 
decessors, and more than 200 had to be refused, which 
seems a pity. Those admitted numbered 256, repre¬ 
senting 22 nationalities. The courses in journalism 
are increasingly sought after; the number of students 
increased from 53 in 1924-25 tp 74 in 1925-26. The 
scheme of advisory service for external students 
introduced experimentally last year proved elective. 



NATURE 


841 


W> 

June is, 1926] 


Contemporary Birthdays. 

June ia, 1S5X. Sir Oliver Joseph Lodge, F.R.S. 
June 12, 1858, SirH.H. Johnston,G C M G.,K*C.Bj 
June 13, 1854. Hon. Sir Charles Algernon Parsons, 
K.C.B., F.R.S. 

June 13, 1870, M, Jules Bordet, For. Mem. R.S. 
June 14, 1857. Prof, John Edward Marr, F R.S 
June 15, 1851. Prof E, H Griffiths, F.R S 
June 17, i860. Prof. William Henry Perkin, F.R.S 
June 18, 1858, Prof A. R. Forsyth, F.R.S. 

Sir Oliver Lodge, bom at Penkhull, Staffordshire, 
was educated at Newport (Salop) Grammar School, 
and University College, London. From 1900 to 1919 
he was principal of the University of Birmingham. In 
1898 he was awarded the Royal Society's Rumford 
medal, and it was remarked then that in dealing 
with Hertz's discovery of electro-magnetic radiation 
it was requisite to recall the work done previously, 
or simultaneously, by Lodge on thp surging or 
oscillatory character of the transmission of electric 
discharges along wires. Sir Oliver was president of 
the Society for Psychical Research, 1901 -4 

Sir Charles Parsons, inventor of the steam 
turbine, a son of the third Earl of Rosse (president 
of the Royal Societv from 1848 until 1854), was 
born in London Following private tuition, he 
graduated at St. John’s College, Cambridge. An 
apprentice for a number of years in Armstrong's 
Elswick Works, he afterwards served on the ex¬ 
perimental staff of Messrs Kitson and Co , Leeds, 
leaving to enter into partnership (lasting from 
1884 to 1889) with Messrs. Clarke, Chapman, and 
Co., Gateshead Sir Charles has been for many years 
actively concerned with various electrical and en¬ 
gineering undertakings, among these should be 
mentioned the onerous post of chairman (since 1908) 
of the Parsons Marine Steam Turbine Co, Ltd. 
Awarded, in 1902, the Royal Society's Rumford 
medal for his success in the application of the steam 
turbine to industrial purposes, and to navigational 
uses, Sir Charles received, later, in similar recognition, 
the Albert medal of the Royal Society of Arts Sir 
Charles was president of the British Association at 
the Bournemouth meeting, held m 1919 Guided by 
a native discretionary sense, many worthy scientific 
schemes have received encouragement from time to 
time through his beneficence. 

M Jules Bordet, foreign member of the Royal 
Society, was born at Soignies, Belgium Attached 
to the Pasteur Institute, Paris, from 1894 to 1901, he 
left to become director of the Pasteur Institute, 
Brussels, whilst from 1907 he has been professor of 
bacteriology in the university of Brussels Prof 
Bordet was Nobel laureate in 1 919 in the physiology 
and medieme section. 

Prof Perkin, bom at Sudbury, was educated at 
the City of London School and various foreign 
universities. Awarded the Royal Society's Davy 
medal in 1904, for his " masterly and fruitful 
researches in the domain of synthetic organic 
chemistry," this was followed last year by the 
distinction of a Royal medal, m recognition of his 
more recent contributions to chemical science 
PfoL Forsyth is a native of Glasgow He was 
educated at Liverpool College and Trinity College, 
Cambridge, where he was senior wrangler and first 
Smith's prizeman. Formerly Sadleirian professor of 
puxe mathematics in the University of Cambridge, he 
was, until recently, chief professor of mathematics m 
the Imperial College of Science and Technology, South 
Kensihgton. Prof. Forsyth is a Royal medallist of 
the* Royal Society. 
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Societies and Academies. 

London. 

Royal Society, June 3.—A E H. Tutton. The 
alkali perchlorates, and a new principle concerning the 
measurement of space-lattice cells The crystallo¬ 
graphic character and optical properties of the per¬ 
chlorates of potassium, rubidium, caesium and 
ammonium have been investigated The crystal 
angles and goniometrical constants are progressive m 
the order of the atomic numbers of the alkali metals, 
the average change for the replacement of potassium 
by caesium being double as much as occurs when 
rubidium replaces potassium Optical properties and 
the sizes, both relative and absolute, of the unit-cells 
of the space-lattice also show the progression with 
atomic number of alkali metal very clearly The 
absolute dimensions of the cells have been found by 
a new principle In an isomorphous series based on 
Similar structure, if one member crystallises well and 
can be thoroughly investigated by X-rays and the 
cell dimensions determined in Angstrbm units, the 
cell dimensions of all the other members can be 
calculated The case of the perchlorates and barytes 
group affords the first, and an excellent, example 
The stnicture and cell-dimensions of barytes are known 
with certitude The cell-dimensions of the minute 
crystals of the isomorphous perchlorates of the alkalies 
have been calculated from their topic axial ratios and 
the barytes data In one case a cntical test has been 
possible, that of potassium perchlorate. X-ray analysis 
of which has been just adequate to afford the cell- 
dimensions ; and these have proved to be practically 
identical with those calculated on the new principle — 
T. E. Stanton : On the flow of gases at high speeds 
An experimental investigation was undertaken on the 
nature of the flow of a gas through orifices and nozzles 
at spfeeds in the neighbourhood of and exceeding the 
velocity of sound The prediction of Osborne 
Reynolds that a minimum section of the jet would 
exist at that point in it at which the theoretical critical 
pressure p 0 obtains has been fully verified The magni¬ 
tude of the minimum section and its position relative 
to the throat of the orifice or nozzle depend on the 
value of the receiver pressure The conditions for 
dynamical similarity in jets from geometrically similar 
nozzles and orifices at speeds above the velocity of 
sound depend on the viscosity of the gas and not 
solely on the ratio of the speed to that of sound A 
reliable method of measuring the velocity at a point 
in a jet moving at speeds above the velocity of sound 
has been developed from the relation, determined by 
the late Lord Rayleigh, between the pressure in front 
of a fixed obstacle in the jet and the pressure of the 
jet The flow throughout the jet except in the 
neighbourhood of the walls of the nozzle is sensibly 
adiabatic,—-G. I Taylor and W S Farran The dis¬ 
tortion of crystals of aluminium under compression 
(Pt. I). A disc cut from a crystal of aluminium can 
be compressed in such a way that the distortion is 
uniform throughout the material In these circum¬ 
stances the distortion is of the same nature as that 
which occurs when a uniform single-crystal bar of 
aluminium is stretched, t.e it is due to slipping 
parallel to a certain crystal plane and m a certain 
crystallographic direction The sign of the component 
of force normal to the plane of slip appears to make no 
difference to the nature of the slip.—E. V. Appleton, 
R. A, Watson Watt and J. F. Herd : On the nature of 
atmospherics (II). The method now involves the use 
of a cathode ray oscillograph with a time-base, which 
de both uniform in scale and unambiguous as to time- 
sense. Statistical analyses of approximately 8000 
individual drawings of atmospheric wave forms show 
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that sensibly aperiodic discharge* were three times as 
numerous as were quasi periodics; predominantly 
positive discharges were one and a hall times as 
numerous as were negatives. The mean quasipenodic * 
had a peak held strength of 0*159 Vjm t the aperiodic 
0*075 F/w. The negative discharges of both types 
were stronger by 20 per cent, to 30 per cent than the 
positives The mean quasipenodic had a duration 
3125 /us, 30 per cent greater than that of the mean 
aperiodic The most frequently occurring form of 
atmospheric was a symmetrical rounded positive 
aperiodic, forming 14 per cent, of the whole distn- 
bution The most frequent quasipenodic, forming 
7J per cent, of the distribution, had a peaked positive 
halt-cycle followed by a single rounded negative 
half-cycle. The experiments on atmospheric wave¬ 
forms have been supplemented by observations on 
the net changes of the earth's electric field, resulting 
from lightning discharges These observations at 
Aldershot, Cambndge, Helwan and Khartoum show 
that, at distances greater than 50 km. from the dis¬ 
charge channel, negative changes of field are at least 
x *6 times as frequent as are positive changes Since 
the field-changes at such distances may be taken as 
indicative of the sign of the thundercloud moment 
destroyed by the Hash, it is concluded that lightning 
flashes resulting in the destruction of positive electric 
moments are at least 1 *6 times as frequent as are those 
of opposite character—C H Lees. On the determina¬ 
tion of the specific heats of gases at constant pressure 
and at constant volume, and their ratio by adiabatic 
expansion The specific heats of gases or the ratio of 
them cannot be determined to an accuracy of 1 part 
m 2000 or in 15,000 respectively unless either the 
temperature is determined to less than o*ox° C or the 
adiabatic fall of temperature is increased above the 
6° or 7° C now used. If the latter course is adopted, 
the effect, of the change of specific heat with tempera¬ 
ture may be rendered negligible by taking the result 
calculated from the observations holding at the 
geometric mean of the initial and final temperatures of 
the expansion Neglect of the deviation of the gas 
used from the perfect gas equation pv- RT introduces 
an error of x part in 2000 m the value of the specific 
heat, calculated from observations at atmospheric 
temperatures with the usual expansion, if the devia¬ 
tion is only about one-fifteenth of that of carbon 
dioxide The choice of characteristic equation for the 
gas introduces differences of the order 1 part in 400 
in the value of the ratio of the specific heats calcu¬ 
lated —T. G, Room * A general configuration in space 
of any number of dimensions analogous to the 
double-six of lines in ordinary space. In space of 
three dimensions, it is possible to have two sixes of 
lines, of which every line of one six meets all but one 
hue of the other six Thirty-six such double sixes can 
be chosen from the lines existing on a general cubic 
surface In space of n dimensions it is possible to 
have a set of \n(n + 1) lines, and a set of the same 
number of (n — 2) folds, corresponding to the lines in a 
like manner, as regards their intersections. It is now 
shown that in space of n dimensions it is possible, for 
any value of t less than n, to have a number of 
r-folds, and an equal number of (« - r - t) folds, with 
the hkc property of intersection of corresponding 
elements In the case of the double six of lines in 
ordinary space, there exists a quadne in regard to 
which the lines of one six are the polars of the lines 
of the other six It is now shown that, except for the 
case when one set of elements consists of points, there 
exists no such reciprocating quadric in space of more 
than three dimensions. The existence of such a 
double set of corresponding elements is, however, not 
limited to the case when these are of dual character, 
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such as a point and an (# - a line and an (#—2)- 

fold, and so on. In this paper a much mom general 
theorem, establishing a double figure of elements with 
a like property of intersection, is obtained.—C. N. 
Hinshelwood and W. K. Hutchison . A comparison 
between unimolecular and bimoiecolar gaseous reac¬ 
tions. The thermal decomposition off gaseous acetal¬ 
dehyde. The thermal decomposition of acetaldehyde 
in the gaseous state has been investigated over the 
temperature range 43o°-592 a C The reaction is 
bimolecular, and under the conditions of the experi¬ 
ments, practically entirely homogeneous The rate 
of reaction can be calculated from the equation 

A- 5-5 xio“Vr. 0 -«-'*°'* r . 

k being expressed in gram molecules per litre per 
second. The contrast between this reaction and the 
chemically very similar decomposition of acetone is 
illuminating. The latter reaction, being unimolecular, 
is not necessarily dependent on collisions, and the 
number of molecules transformed in unit time is io* 
times greater than the number which could receive 
the heat of activation from collisions. In the bi- 
molecular decomposition of acetaldehyde there is 
almost the exact relation between heat of activation, 
number of collisions, and rate of reaction, which the 
simplest theory predicts.—P A M Dirac : (i) The 
elimination of the nodes in quantum mechanics 
(2) Relativity quantum mechanics, with an application 
to Compton scattering The quantum mechanics of 
Heisenberg are generalised to agree with relativity 
kinematics and dynamics Each step in the generalisa¬ 
tion is obtained by putting its classical analogue into 
a form that can be interpreted immediately on the 
quantum theory. The relativity quantum theory 
thus obtained requires that an atomic system shall 
recoil when it emits radiation in agreement with the 
light-quantum theory Applied to the scattering of 
radiation by a free electron, the frequency of the 
scattered radiation and the recoil momentum of the 
electron are the same as those given by Compton's 
light-quantum theory, although the present theory is 
entirely a wave theory. The intensity of the scattered 
radiation is equal to its classical value reduced by the 
cube of the ratio by which the frequency is reduced, 
which is in good agreement with experiment —A. Page 
and L. J Jones : On the drag of an aerofoil for two- 
dimensional flow. Prof. G. I. Taylor has shown, from 
considerations of momentum, that it should be 
possible to determine the drag of an aerofoil from the 
integral of the total-head losses in the wake at some 
distance behind the aerofoil. For two-dimensional 
flow this method gives satisfactory experimental 
results. In the neighbourhood of minimum drag the 
normal components of pressure around the aerofoil 
account for about 80 per cent of the total drag; the 
contribution of the surface tractions is therefore about 
20 per cent. The Prandtl method of predicting two- 
dimensional drag from force measurements on an 
aerofoil of finite span (span«6 chords) is fairly 
trustworthy. Observations of pressure and velocity 
taken at some distance behind the aerofoil indicate that 
most of the total-head losses in the wake arise from the 
slowing-up of the air, and that the pressure does not 
differ appreciably from that in the surrounding stream. 
—F. W, Carter; On the action of a locomotive driving 
wheel. The relation between the tractive effort of a 
locomotive driving wheel and the surface strains in 
wheel and rail at points just ahead of the area of 
contact-— a matter affecting the running qualities of 
the locomotive—is investigated In general, the area 
of contact between wheel and rail is divisible into two 
portions, characterised by distinct conditions, namely, 
a certain initial portion in which them is no slipping 
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between contiguous wheel and rail surfaces, and a 
final portion in which the surfaces slip as the strains 
tend towards the values existing behind the contact. 

- Treating the problem as two-dimensional, the con¬ 
ditions to be satisfied in the two portions of the 
contact area are indicated, and a solution obtained. 

Geological Society, May 19.—Jane Longstaff (nfo 
Donald) ; A revision of the British Carboniferous 
Murchiaoniidae ; with notes on their distribution, and 
descriptions of some new species Six new species 
and one variety are figured and described, as well as 
five species recorded by L. G. De Koninck in Belgium, 
which, with one exception, had not been previously 
noted in the British Isles. Altogether fifty-two 
species and one variety have been recorded, which are 
referable to five other genera and sub-genera besides 
Murchisonia sensu stncto , the greater number be¬ 
long to the genus Hypergonia Seventeen species are 
common to Belgium, all of which are Vis6an except 
three, two being Toumaisian and one Waulsortian 
Scotland has the most species , and so far twenty 
appear to be peculiar to that country, nine to England 
ana one to Ireland The greater number of British 
species are of Dibunophyllum age, only eight being 
from iowei and two from higher zones.—T N, 
George The Carboniferous Limestone (Avoman) 
succession of a portion of the North Crop of the South 
Wales Coalfield. A description is given of the litho¬ 
logical and faunal succession of the Avoman along 
some thirty miles of the North Crop between Kidwelly 
and Penwyllt (Tawe Valley) The Mam Limestone 
is much attenuated, when compared with other areas, 
being about 500 to 600 feet thick The Middle 
Dibunophyllum zone is represented by two facies, 
deposited in more or less separate areas That seen 
near the Kidwelly district consists of standard lime¬ 
stones yielding a normal fauna, and is comparable 
with beds of the same honzon in Gower, Pembroke¬ 
shire, Bristol, etc. The other consists of impure sandy 
and cherty limestones, with some calcite-mudstones, 
and a fauna chiefly composed of molluscs and Pro- 
ductids. As this facies is traced eastwards towards 
Llandebie it becomes more normal It is evident 
that throughout Avoman times the area was subject 
to periodic earth-movements. 

Paris. 

Academy of Sciences, May 3.—S Winogradsky 
The diagnosis of the aptitude of the soil for fixing 
nitrogen Two factors intervene in this diagnosis . 
the number of nitrifying organisms present and the 
fertility of the soil as measured by the growth of these 
organisms. The method of spontaneous cultures 
measures the latter, and the sihco-gel plate method 
measures the concentration of the organisms. Full 
details of the method proposed for applying these 
two tests is given.—Jean Tilho * An aggravation of 
the danger of capture by the Niger of the principal 
affluents of the Tchad. It is known that the existence 
of Tchad is threatened by the possibility of the 
capture of the Logone-Chari hydrographic system, its 
principal tributary, by the Benone, which nows into 
the Niger, This danger has been increased by the 
construction of a canal between Ham and Pogo. It 
is pointed out that if the Tchad area became dry, 
Some 200,000 square kilometres of soil now producing 
cotton, mai«e, tobacco, etc , would become sterile. 
Precautionary measures for preventing this disaster 
are suggested.—Enea Bortolotti: The envelopment 
of surfaces and the transport of directions along a 
curve,—Andrd Weil: Surfaces with negative curva¬ 
ture:—Tritaelca: A new class of congruences.—Paul 
H*ti$r4 ; Surfaces of which the network of projective 
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deformation is a conjugated network of Koenigs.— 
J. Ser An expression of the function £ (5) of Riemnena. 
—B. Final. Energy proof of the paradox of d'Alembert 
in viscous liquids.—R. Moineau : Aeroplane with 
turning wing system —A Zimmern : A new method 
of production of herepathite A method of prepanng 
large crystals of iodoquinine sulphate.—A. DauvilHer : 
Extension of the Rontgen ray spectrum towards the 
ultra-violet; the K spectrum of carbon. The grating 
was composed of a preparation of mehssic acid on 
lead, which was found to give pure spectra with a 
reticular distance of 87 A U. Difficulties were met 
with in separating the soft X-rays from the light 
diffused by the anode and reflected from the grating, 
and details are given of the manner in which these 
difficulties were overcome, With a graphite cathode 
there was obtained an intense line 45 3 AlJ : this 
is the Ka 2 line of carbon and constitutes the unique 
K radiation of this element —P Lebeau and P. 
Marmasse The estimation of small quantities of 
hydrogen in gaseous mixtures. The gas mixture is 
passed over a silica gel maintained at — 190° C , which 
has been found to retain nitrogen, methane, carbon 
monoxide, oxygen and argon The accuracy of the 
separation is shown by analyses of synthetic gas 
mixtures , the absence of hydrogen in two natural 
gases (marsh gas from a pool and gas from borings 
at Pechelbronn) has been proved by this method — 
A Travers : The oxidation of manganese to per¬ 
manganic acid and its consequences in the application 
to the estimation of manganese —Marcel Guillot : 
Researches on the complex salts arising from the action 
of a-picolmc on the alkaline iridohexachlondes — 
Mme Ida Vaillant-Couturier-Treat Note on the 
marine Permian of Madagascar—C Dauzere The 
formation of the ' atmospheric vase' and of the ‘ sea 
of clouds ’—E Mifcge The appearance of Truicutn 
durum in the descendants of hybrids of two 1 nLcum 
vutgarc —L Mercxer and J Villeneuve Second 
contribution to the study of the anatomy of the head 
of the cycloraph Diptera , the lunula and its sensorial 
organs —A Van del Geographical span and ry (scarcity 
of males) in the Mvriapod Polyxenus lagurus —Gilbert 
Ranson . Nutrition m aquatic animals 

Calcutta. 

Asiatic Society of Bengal, May 3.—Harxt Krishna 
Deb . (1) W T hcn Kurus fought Pandavas It would 
seem that the Kurus fought the Pandavas in the 
fifteenth century b c (2) The five-yearly yuga and 
the Saptarshi cycle It is highly probable that about 
1400 b c Garga enunciated the Saptarshi cycle m 
order to account for the apparent movement of the 
nakshatras in a direction retrogade to their daily 
motion, which was due, in reality, to an inherent 
-small error in the lunar period of the five-yearly 
yuga, a yuga which, we know, was adopted by Garga. 
—R. B Seymour Sewell. Maritime meteorology m 
Indian seas. Seasonal variation in the air-temperature 
over the open waters of Indian seas, the coastal region 
of the Andaman Sea, is recorded Variations of other 
meteorological data are also discussed — Sunder Lai 
Hora . Note on a hermaphrodite loach. An example 
of teratological hermaphroditism in Nemacktlus 
montanus ^McClelland! 

Rome. 

PontificU Accademia delle Scienze (Nuovi Lincei), 

April 18.-Terk&n : New method of determining 

the luminosity and temperature of celestial bodies.— 
Luigioni: Two anomalies encountered in two coleop- 
tera, T imarcha Schenhiingi and Dendarus — 

Glanfranceschi: Law of distribution of the energy in 
the black body spectrum. The theoretical values 
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lumished by the author’s new formula are compared 
with the observations made on the solar spectrum.— 
Fagnini: The hypotheses on which the undulatory 
theory is based.—Giorgi : Reference is made to 
Miller's recent experiments, and also to those of 
Wataghin, who has subjected the ballistic theory of 
light to further test.—Zanon ; The biology of Thrips 
tabac t. The last generation of this insect was found 
in the gall caused by Sckizomya ptmpmellts on wild 
fennel in the Roman Campagna. 


Official Publications Received. 

Scientific Paper* of the Institute of Physical and Chemical Research 1 
No 48 : On the Absorption Spectra produced by the Explosion of \sriou* 
Element* (Hg, Cu, Fe, etc ) By Takeo Mori. Pp 69-78+5 plates 7° 
sen. Nos 60 61 La KomdfltO da Magnezioksiklorlda Omuuto, de 
Tutomu Maeda kaj Higern Tainane; ViakowcofUngo dam la Reakcio 
Inter Magneziukaido knj Magnezllclorida Akvoaol vajo, ksg Nova Konnidero 
nlate al Uardign <lei Omento), de Tutomu Maeda Pp 85*128 50 sen 

No, 52 Borne Experiment* on Spark Discharge iu Heterogeneous Media 
—u Hint on the Mechanism of Lightning Discharge By l'orahiko 
Terada, Ukltlrn Nakaya uiid Klyoshiko YumotO Pp 129-160+plates 
7-14 70 sen No 63 Influence of Vitamin A on the Absorption of 

a Foreign Fat By Waro Nakahara Pp. 161*166 20 sen No 64 : 
The Change of the Wave-length of the Cadmium Rod-line (A043K 7 A) 
By Mltsuliaiu Fukmla Pp, 167-170 + plats 15 20 *en No 66 : On the 

Now Lines (1.5 2pj, g), of illnc, Cadmium and Mercury. By MlUulmru 
Fukudn. Pp 171-176+plate 16 80 min. No 58 The 8 pBcua of Metals 

under Heavy Current Excitation By Mltauharu Fukuda, Tainio 
Kuyanm and Yasushi Uchlda Pp. 177-188+plate 17 40 sen (Tokyo 

Institute of Physical and Chrmioal Research, Komagorue, Hongo.) 

Aeronautical Research Commitfcoe. Reports and Memolanda, No 987 

i Ae. 1P9) The Full Niale Determination of the Lateral Resistance 
Jerivatlves of a Bristol Fighter Aeroplane By II. M Gamer and 8 . B. 
Oates (A 2 b Stability, Full Scale Experiments 84—T 2107 ) (S nnd 
C 110,) pp 16+8 plates, la net, Reports and Memoranda, No. 990 
(Ae 201 ) Full Scale and Model Measurements or Lift and Drag of 
Bristol Fighter with R.A.F 31 Wings By B. D Clark, Dr. II G Harris 
and L E. Caygill. (A B.a, Aerofoils General, 153, A 4 b. Fill) Scale 
Work 28—T 2128) Pp 6+7 plates. 0 d.net (Loudon * H M Stationery 
Office ) 

Department, of the Interior • U S Geological Survey Water Supply 
Paper 662 Surface Water Supply of the United States, 1928 Part 2 
South Atlantic Slope and Eaeieru Gulf of Mexico Basins Pp Iv f 86+3 
plates 15 cents Bulletin 78$.A - Mineral Industry of Alaska in 1924 
and Administrative Report By Philip S Smith Pp. li+M+xvU. 
(Washington, D.O Government, Printing Office ) 

Publications of the Kapteyu Astronomical Laboratory at Groningen 
Edited by Prof. Dr F J Van Rlujn No 40. The Stars of High 
Velocity By J H Oort Pp. viii+76 (Groningen 1 Hottaeina Bros ) 


Diary of Societies. 

SATURDAY, Juwk 12, 

BrooHButoAi SooiETV (in Wellcome Physiological Research Laboratories, 
Langley Court, Beckenham), at II 45 and 2 80 -C G Pope, (a) A 
Direct Reading H ion Meter; (b) The Surface Concentration of Dtenol 
in Aqueous Solutions —J. W. Trevan, H Hambrtdge, and J H 
fladdurn ■ Micro Volumetric Methods — J, W Trevan . A New 
Micio.Balance — A. F Watson and E D F Langstaff . SUge* 
in the Purification of Culture Filtrates of B Diphtheria — C 
Dorbti and E C Barton.Wright: A Note on the 8 ton«*Cells of the 
Peai — R L M Wallin • The Corpus Luteurn and Cholesterol 
Metabolism -D„T. Davies, F Dickens, and K. C Dodds Observa- 
lions on the Properties and Preparation of the Para-thyroid Hormone 
(Oollip) — H. ft. Whitehead: Phosphates and the Growth of 
Bti sptococci. —A. T Glnnny, C G. pope, H Waddington, and U 
Wallace Variations in Immunity Response to Different Preparations 
of Diphtheria Toxin —A K Watson and E. D F. Langstaff The 
Preparation and Borne Properties of Purified Diphtheria Antigen — 
,T W Trevan and E. M Boook„ Horne Physical Properties of I^x?al 
Amesthetius.—Q Rosenheim and T A. Webster (a) The Anti-rachitic 
Properties of Irradiated Sterols, ( 6 ) Note on Alleged Specific Colour 
Reactions for Vltimln D 

Minino Institute o* Sooti and (at Dunfermline). 


MONDAY* June 14. 

Fa*«>ay Society (at Institution of Mechanical Engineers) (Discussion 
on Explosive Reactions In Gaseous Media), at 2.80 and 6 ,—Part I. 
Explosive Reactions Considered GenerallyDr. W. E. Garner- 
Introductory Survey -Prof. H. B. Dixon, J. Harwood, and W. F* 
Higgins On the Ignition Point of Gases.—Prof, W T. David - Radia¬ 
tion in Gaseous Explosion*.— Dr. 8 W Saunders and Dr. W. E, Garner: 
Ionisation in Gas Explosloua.-Dr B. C. Lind . loniaation and Gas 
Explosions,-Prof R V. Wlmelar and Dr W. Pay man: The Uniform 
Movement of Flame.—Prof. W, a Bone • Explosion*at High Pressure, 

r^L w t 0ft . ,npbcU A ,ld „ K rot J 1 * a Dtx<m: Explosion Wave lu 
Cyanogen Mixtures-At 7.45 -Part II. Explosive Reaction* Con- 
sldered in Reference to Internal Combustion EnginesSir DugaJd 

^r y m? u T y *^r Prof w * T D »* d * Combustion In 
Ga* Engine*.—H 1 Tizsrd * Explosion* in Petrol Engines. 

Royal Irish Academy, at 4 . 15 . 

Vl H T 0 A W tfii?T I ?i TB if 1 t Buildings, Westminster), at 4.80,-Prof, 

H. A Kelly Tim Silence of God—How is tt expLinid? 
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Uritirh Pbtouolcmmoal Sobrfcrv (Education Section) (at London Day 
Training College), at 8.-Cant, H. 8. G, Sutherland: The Comiafeicm 
between Si*e of Family and Intelligence of the Children. 

Royal Gsooraphioal Society (at Julian Hall), at 8.80. 

TUESDAY, Jims 15. 

Royal Oollsor or Physicians or Lompok, at 5.—Sir Thomas Lewis: 
Observations upon Blood Vessels of the Human Skin (Croonian 
Lectures) (8), 

Royai Statistical Society (at Royal Society of Arts), at 5.15.— Dr, S, 0. 

Snow. Some Observation* on Tnade Forsoaetiug and Price*. 
Minfbalooicai, Society (at Geological Society of London), at 5 80.—Dr. 

K L* Stillwell: On the Nature or Berthterlte.—B. L Tomkeieff. Op 
some Chloritio Mineral* Associated with the Basaltic Carboniferous 
Rock* of Derbyshire — H. E. Buckley: The Anomalous Optical 
Properties or Several New Series of Inomorphou* Double Tartrate*.— 
Dr, G T. Prior , On the South African Meteorites, Vsalbult, Witkllp, 
and (juecu'H Mercy. 

Zoological Society or London, at 6.80.—Dr. H, H, Scott' A Mycotic 
Disease of Batrachtsns, — H. G. Jackson ■ The Morphology of the 
Isopod Head.—F W. Edwards: On the Marine Ohlronom ids*(Dlptera); 
wltn Descriptions of a New Genu* and Four New Specie* from Samoa. 

—P A. Buxton* The Colonisation of the Sea by the Chironomldw 
(Diptsra), with an Account of the Habits of a New Genus and Species 
in Miuioa —O. A Merritt Hawke* * On the Massing of the Ladybird, 
Hlppadarnto enn^rgms (Ooleoptera), in the Yoeemite Valley — Dr. Marie 
V. Labour On some Larval Euphausiide* (Crustacea) from the 
Mediterranean in the Neighbourhood of Alexandria, Egypt, collected 
by Mr. K 8 Ruaaell —D Shall* On Three New Species of the Genus 
Anodenua (Molluscs)—Prof J. P. Bill and Prof, J. B. Gatenby: 
The Corpus Luteum of the Monetreinata. 

WEDNRSDA F, June 16 

Society of Gi.aas Trohnolooy (at Sheffield), at 2.f0 
Cobrblativk Science Society (at Royal Botanic Society of London), at 
8 -Chemical Physic*—The Dynamic* of Molecular Motion*, Planetary 
Nebulae, Critical Velocity (Conference). 

London Dkkhatolchiioal Society (at St. John'* Hospital, Leicester 
Hquaie), at 4 80 —Sir Humphry Rolleston, Bart The Halations of 
Dermatology and General Medicine (Annual Oration) 

Royal Mbthorological Society, at 6 — J K Clark, I. D, Margary, 
and R. Marshall • Report on the Phonological Observations in the 
British I*le* from December 1924 to November 1928.—8 M, Bower: 
Report on Winter Thunderstorm* In the British Islands from January 
1 to March 81, 1925.—Dr K Kidaon . Abnormal Rates of Ascent of 
Pilot Balloons in the Lower Levels of the Atmosphere at Melbourne. 

THURSDAY, June 17. 

Royal Society, at 4 30 —Sir Arthur Schuster A Review of Mr George 
W Walker’s Magnetic Survey (1915) -Lord Rayleigh : The Continuous 
Spectrum of Merciuy Vapour In relation to the RenonanceLlne 2636 53. 

—Pror O. W. Richardson • Structure in the Secondary Hydrogen 
Spectrum IV.—Prof W. L Bragg and J West. The Structure of 
Beryl, Be* Al* Big Oi a —Prof A. P lauirie : On the Change Of 
Refractive Index of Linseed Oil in the Process of Drying and its 
Effect on the Deterioration of Oil Painting*. 

IkRtituti or Pathology and Rbwearoh (Bt. Mary's Hospital, Padding¬ 
ton), at 6,—J E. Barnard : The Microscopy of the Filterable Viruse*. 
Royal Oollro* or Physicians or London, at 6.—8ir Thoma* Lewis: 
Observations upon Blood Vessels of the Human Skin (Croonian 
Lecture*) (4), _ tJ1 

Chemical Society, at 8. — A- Hassell and Dr C. K. In gold: The 
Chemistry of Polyoyclfc Structures in Relation to their Homocyolic 
Unsstnrated Isomeride* Part VII. TautomerUm corresponding with 
that of Nltroeopheool and Qulnone-oxime in the Dlcyclopentane Serifs. 

—F. R, Go*#, Dr. C. K. Ingold, and I 8. Wilson ’ The Nature of the 
Alternating Effect in Carbon Chains. Part VIII. The Nitration of 
some Benxylamlne Derivatives with Special Reference to the Respective 
RAk* of the Ions, Salts, and Bases —E. L Hirst' The Structure of 
the Normal Monosaccharides PartV Fructose.—W. N Haworth aud 
K L. Hirst: The Constitution of the Diaaccharldea. Part XI. The 
Relatlonehips of Fructose, r FruttOse, and Sucrose. 

Royal Society of Thotioal Medioinr and Hyoikn* (Annual General 
Meeting) (at 11 Chando* Street, 8 lfl.-43ol 8. P. James; 

Epidemiological Result* of a Laboratory Study of Malaria in Esglamt 
—Presentation of the Maneou Medal to Prof. E. Morcbiafava, In 
recognition of the part he twjk, with other Italian Investigator#, In 
the Eludrtatloii of the Life-history of the P*rasltes of Human Malaria. 

FRIDAY, June 18, 

Royal Aethoiioicioal Sooiett (Geophysical Discuishm), at A—Prof. 

E. V Appleton and Dr. G, C. Simpson: Electrical Dischargee in,the 
Atmosphere Chairman * Ooi. H G. Lyons. 

Royal Sooirrr or Mipioinc (Balneology and Climatology Section) 
(Annual Meeting), at 6 

Geologists’ Association (at University College), at 7.80.—Dr. D. R. 
Grantham : The Petrology of the 8hap Granite.—G. W. Toung: Note* 
on the Shoshone Valley, Yellowstone National Park, U.8.A. (Lecture). 
Royal Institution or Geeat Britain, at 9.—Baton Gordon: The 
Golden Eagle and it* Neighbour*. 

Royal Society or Medicine (Study of Disease in Children) (at Children * 
Hospital, Birmingham). 


conference*. 

SATURDAY, June U. 

Photoobathic Convention or the United Kingdom (at Edinburgh), 

SoUTN>EASTERN UNION 0? SCIENTIFIC SOCIETIES (at CohjhMttr),—A. 

FarqnhareCn: The Social Constitution Of a County,—G. 8. Hutching* r 
The Choice of Map* for Regional Survey*,—Dr. C. Tierney: Some Of 
Nature's Secret*. 
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The Universities and International Peace. 

T HE third Congress of the Universities of the 
British Empire, which is to be held at Cam¬ 
bridge next month, is an event of more than academic 
interest and significance. It proves that universities 
differing widely from one another in origin, traditions, 
constitution, organisation, and even the mother- 
tongues of the majority of their members, and some 
with the thick of the earth between them, are capable 
of friendly co-operative effort, sustained over a period 
extending now to fourteen years, in pursuit of common 
aims. Further, it shows that such co-operation is 
possible without external stimulus, pressure, or aid , 
above all, and in this it is characteristic of the forces 
which hold the British Empire together, m absolute 
independence of State inspiration, guidance, or sub¬ 
vention The question suggests itself whether uni¬ 
versities of other countries, outside the Bntish Common¬ 
wealth of Nations, might not similarly co-operate 
internationally and thereby contribute more effectively 
than they do at present to international peace. 

There is a peace that passeth all understanding, 
and when it shall prevail generally in the hearts of 
mankind, and especially in the hearts of politicians, 
high financiers, trade union leaders, and newspaper 
propnetors, humanity will have finally emerged 
from the jungle, and war will be a thing of the past 
But peace in our time is largely conditioned by under¬ 
standing, and whither should we look for help in the 
promotion of understanding if not to those foci of 
intellectual light—the universities ? These do already, 
beyond question, give such help, but by independent 
and, to a great extent, unco-ordinated effort rather 
than by concerted action. 

At Gex last August was held the fourth annual 
conference of the “ Entr’aide Universitaire ” (World 
Federation of Christian Student Associations). In 
the course of the proceedings a striking address was 
given by Dr. A E. Zimmern on “ The Contribution of 
the Universities to International Comprehension and, 
thereby, to International Peace.” The League of 
Nations, Dr, Zimmern pointed out, was created to 
introduce more intelligence into international relations. 
What divides the nations at the present time is not 
hatred but ignorance, folly, and intellectual doth. 
International relations are no longer confined to 
diplomatists and great financial and mercantile houses, 
but exist also between multitudes of ignorant people 
whom the progress of science in its applications to 
means of transport and communication have brought 
close together as in no previous period of the world's 
history. This approximation and this multiplication 
of points of contact implies increasing potential causes 
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of friction. Hence an urgent need of promoting by 
all available means the development of a true citizen¬ 
ship of the world, such as can be brought about, not 
by travellers' tales, novels, and plays designed to 
gratify an idle curiosity, not by trade or by missionary 
enterprise, not even by collaboration of specialists— 
the internationalism of-science, so highly developed 
and esteemed in the nineteenth century—but by full 
and frank and generous interchange of ideas between 
personalities determined to comprehend each other’s 
attitudes and points of view and the modes of working 
of each other’s minds. What, then, should be the 
contribution of the universities ? 

Universities have two aims; namely, the fullest and 
finest development of the national character, and 
the search for truth In the pursuit of these they 
contribute to international peace, first, by providing a 
milieu most suitable for enabling a foreigner to learn 
to understand the national character, and, second, 
by research in the field of international problems and 
the bearing thereon of national temperaments and 
attitudes Dr Zimmern does not believe in the idea 
of an 41 International University,” and holds that no 
good can come of diluting distinctive national charac¬ 
teristics with an insipid cosmopolitanism. On the 
subject of international university congresses he 
offers no opinion Within a limited field, including 
such questions as co-operation in scientific research 
and facilities for visits by university professors and 
lecturers and advanced students of one country to 
universities m other countries, such congresses, 
suitably organised, might afford opportunities for 
just that personal intercourse, that full and frank and 
generous interchange of ideas of people determined 
and competent to comprehend each other, which are 
so urgently necessary. A handbook of international 
organisations, compiled by the League of Nations, 
gives particulars of some 350. Several of these, 
such as the International Research Council and the 
International Academic Union, are indeed closely 
concerned with university activities, and others, 
such as the International Federation of University 
Women, bring together students and graduates of 
universities of different countries, but universities 
themselves are conspicuous by their absence. Groups 
represented by 350 organisations have thought it 
worth while to devise machinery for cultivating inter¬ 
national relationship, but the universities of the world 
have not thought it worth while or, if they have, lack 
the energy to embody the thought. 

The subject will no doubt be explored by the Section 
of University Relations of the International Institute 
of Intellectual Co-operation recently established by 
the League of Nations at Paris. It may be surmised 
NO. 2955, VOL. 117] 


that in any further devStopment in this direction that 
may take place due weight will be assigned to a principle 
the importance of which has been proved by the ex¬ 
perience of one of the most effective of international 
organisations, namely, the Comite Maritime Inter¬ 
national. This is the principle of continuity of the 
personnel of the delegations: “ The leading persons* 
who attend the Conferences,” says a report by Sir 
Leslie Scott, the senior British delegate, in the Times 
of April 16, 1926, “ are to a great extent the same. 
But for the mutual confidence engendered through 
personal contact with the same men, it would never 
have been possible to reconcile many apparently 
.irreconcilable differences. A spirit of trust and friend¬ 
ship has grown up, which continual changes of persottnel 
would have prevented. . . . There is no better pre¬ 
ventive of misunderstandings [than this plan of personal 
continuity in representation], and m order to overcome 
the inherent difficulties of different language, tempera¬ 
ment, and outlook, it is perhaps an essential condition 
of successful progress.” 

In 1918, on the invitation of the Government of 
the United States, the universities of the British Isles 
sent a representative mission to America, and in the 
following year similar university missions were sent 
to France and Belgium. Much good feeling was 
generated by these friendly official visits, but the 
precedents thus set have not been followed. The 
Atlantic no doubt presents a formidable obstacle, but 
it is not clear why such missions should not be under¬ 
taken from time to time as between countries com¬ 
paratively near to one another. The visits paid on 
such occasions as the celebration of a jubilee or a 
centenary commemoration of the founding of a uni¬ 
versity, valuable as they undoubtedly are, are generally 
very brief and ceremonious, and the hosts and guests 
have not much time or opportunity for exchange of 
ideas. On the initiative of the University of Basle in 
1922, the universities of Great Britain and Switzerland 
experimented with another kind of international inter* 
course. Delegates met together at Basle as the guests 
of the university, and discussed in sessions extending 
over several days a number of subjects of common 
interest. This venture, like the missions to America, 
France, and Belgium, appeared to meet with the 
approbation of all concerned, but likewise has not, so 
far, been imitated 

The younger generation is in this matter giving a 
lead to those responsible for university policy. The 
Confederation Internationale des fetudiants, founded 
at Strasbourg in 19x9, has now affiliated national union# 
of university students in almost every wintry Of 
Europe and several countries, in other parts of the 
world. Regional groups of studont# in #nit«d 
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States are being organised with the view of affiliation. 
^Tbe time has come/' says a leaflet issued by the 
, National Union of Students of England and Wales, 
M for the young men and women of the universities to 
undertake to a much greater extent than before the 
organisation of activities among themselves, linking 
up the life of each university much more closely with 
that of other universities, and providing facilities for 
themselves (such as tours, congresses, etc.) which will 
give them that wider experience so essential to the 
education of those who are to become the leaders of 
to-morrow. Such activities by no means impair the 
quality of academic work; rather they enrich and 
supplement it. For example, the N.U.S. arranges 
for its members faculty tours . Each year medical, 
agricultural, engineering, theological, and art students 
visit the leading hospitals, laboratories, farms, factories, 
art galleries, etc., of the different countries of Europe.” 
In the past it has been customary to look upon uni¬ 
versity student organisations only as appertaining to 
particular universities, and not as having national or 
international activities. In the changed conditions 
of to-day it behoves the universities to consider whether 
it is wise to leave the cultivation of the international 
field so largely to their undergraduate and youthful 
graduate members and, it may be added, university 
women, whose International Federation, though not 
rivalling the Confederation Internationale des Etudiants 
in membership, is rapidly extending its influence. 

More effective than such missions or conferences 
are, perhaps, academic institutes in foreign countries, 
a subject which was discussed at length at the annual 
conference of universities of Great Britain and Ireland 
in 1925. In this direction the Office National des 
Universitcs et Ecoles Francoises has been very active, 
and there are now French Institutes in London, 
Florence, Naples, Madrid, Barcelona, Prague, Sofia, 
and Buenos Aires. The United States has, since the 
War, undertaken a peaceful penetration of universities 
on the eastern side of the Atlantic by means of the 
American University Union in Europe, with divisions at 
Paris and London The establishment of branches of the 
Union in Rome, Berlin, and Vienna has been suggested, 
an American Institute has been founded at Prague, and 
there are at Geneva an International Educational 
Institute and an International Students' Union, both 
financed from America, whilst an American committee 
Of the Geneva Institute of International Relations 
maintains an office for the reception of English-speaking 
visitors who come to Geneva to study international 
co-operation. This office was visited during the 
summer of 192s by about 5000 Americans. The 
newly constituted Comit6 d*Administration of the 
SnTopeaii centre of the Carnegie Foundation for 
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International Peace contemplates the formation of 
American Institutes at Berlin, Warsaw, Madrid, Rome, 
and in the Balkans as well as in the Far East, South 
America, and Mexico. All these American enterprises 
differ from the French Institutes in that they are 
entirely independent of State control. The same 
applies to the only comparable British Institute—that 
at Florence—but not to the Pan-American Union, 
which, through its Educational Section, keeps the 
Latin American universities in touch with one another. 

Among other institutions through which universities 
exert an important influence on international relations 
by promoting international comprehension are uni¬ 
versity fellowships tenable in foreign countries for 
advanced study and research, and university vacation 
courses for foreigners. But, after all, the greatest 
contribution the universities can make to the cause of 
international peace is one which Dr. Zimmern seems 
to have overlooked. As Mr Stanley Baldwin ex¬ 
plained with admirable force and lucidity in his address 
entitled “ Truth and Politics ” on his inauguration as 
Lord Rector of the University of Edinburgh, the most 
important task of a university student is to learn to 
think dearly, to learn habits of precision in statement, 
honesty in handling evidence, fairness in presenting a 
cause—in a word, to be true in word and deed, and it 
is truth and the habit of truth alone that will “ destroy 
the face of the covering cast over all people,^and the 
veil that is spread over all nations ” (Isaiah xxv, 7) 


Science and the Modern World. 

Science and the Modern World: Lowell Lectures, 1925. 
By Prof. Alfred North Whitehead Pp xi + 296. 
(Cambridge : At the University Press, 1926 ) 12s. 6d. 
net. 

T is fortunate that in the twentieth century, science 
and philosophy are beginning to be united in the 
same person as they were in the seventeenth century 
before their fatal divorce occurred Prof, Whitehead's 
latest book cries out to be read and re-read and medi¬ 
tated upon (and to that end if possible possessed) by 
every man of science who is not content to liv e merely 
in his own special ‘ groove of routine 7 and is concerned 
in the trend and tendency of science as a whole ; and 
by every philosopher who desires, as he must, to keep 
himself in contact with the thoughts of science. It is 
a work not only of the first importance but also of great 
beauty. Apart from the vivid writing, the reader's 
delight arises from two sources: in the first place, from 
the rapid characterisation of the various epochs into 
which Prof. Whitehead divides tjie history of modern 
scientific thought; and secondly, from his method of 
pointing out in each epoch just how the central thought 
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of the epoch hears,, in the way of contribution o t td 
defect, upon the central thought of the present as the 
author conceives it. The poet prefiguring him wrote : 
4 and as he works, the industrious bee computes his 
time as well as we.' One result of this procedure is 
that while the bulk of each historical chapter is simple 
and luminous reading, each chapter contains a few 
pages which demand the closest attention, but work 
with cumulative preparation towards the dramatic 
outcome. 

The plan of the book is to begin with the origins of 
modern science out of the Middle Ages, and then after a 
sketch of the history and nature of mathematics, to take 
in succession the outstanding movements of thought— 
the seventeenth century, which Prof. Whitehead calls the 
century of genius, the eighteenth century, the romantic 
reaction of the earlier nineteenth century, and then the 
nineteenth-century science, which is followed by an 
account of the theory of relativity and the quantum 
theory Certain chapters follow, to which I shall return 
presently The historical surveys—if I may call them 
so—are distinguished not so much by any learning 
which would cause surprise in reading an author whose 
wide cultivation and breadth of human interest are so 
well known, as by the freshness and originality with 
which the salient features are seized. With all its 
rebellion against the rationalism of the Middle Ages and 
its appeal to Nature as the fountainhead of knowledge, 
and submission to “ irreducible and stubborn facts ” 
(as he quotes from William James), modem science owes 
to the medieval rationalism its belief in natural order; 
and to its insistence on ‘ the rationality of God con¬ 
ceived as with the energy of Jehovah and with the 
rationality of a Greek philosopher,’ its 4 belief in the 
connexion of every occurrence with its antecedents 
in a perfectly definite manner, exemplifying general 
principles.’ 

The service of Bacon to the new learning is acknow¬ 
ledged with a cordiality and discrimination which con¬ 
trast refreshingly with the recent meagre and grudging 
commemoration of his anniversary, in an age which 
forgets his scientific inspiration because he was a dis¬ 
agreeable person and exaggerated the reach of his 
inductive methods, though even there it might be 
remembered that he taught the importance of negative 
instances. Berkeley is singled out as perhaps the most 
fruitful mmd of the eighteenth century, though he 
affected little the course of science. The chapter on 
the Romantic Reaction contains a striking study of 
Wordsworth and Shelley as supplying, one in antagon¬ 
ism to science, the other, Shelley (as he urges in a very 
interesting passage), in full sympathy with science, the 
feeling for the aesthetic concreteness of Nature, as a 
whole and in its parts, which the * materialism ’ of 
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science lacked. (In interpreting ‘ the tight that nevet 
was on sea or land ’ as the eternal objects of philosophy. 
Prof. Whitehead has overlooked Sir Walter Raleigh’s,, 
exposure of that general misunderstanding, u Words¬ 
worth,” pp. 107 ff.) The greatest invention of the 
nineteenth century he declares was 4 the invention of 
the method of invention/ But these chapters are 
packed with illuminating aphorisms. 

The greater part of the book consists of Lowell 
Lectures given at Boston, and is, therefore, a hemi- 
semi-popular version of Prof. Whitehead’s philosophy of 
Nature as approached from the history of science. It 
has thus the advantage of insinuating into the scientific 
reader’s mind by a study of science itself the concep¬ 
tions already reached. But it does much more. It 
presents the main drift of the author’s former work with 
a clearness not before exhibited and perhaps not before 
completely attained ; and it makes new and important 
additions. Prof. Whitehead's chief interest is to 
substitute for the hitherto prevailing 4 scientific material¬ 
ism/ as he calls it, or 4 mechanism/ with its underlying 
conception of individual bits of matter in motion, the 
conception of 4 organism/ 

The first conception became fixed in thought with 
Descartes Its immense service for science Prof. White- 
head does not, of course, deny, but it is an abstraction 
which has broken down in the history of science itself. 
Through the influence of biology and physiology, and 
now of psychology, the notion is imposing itself that 
the enduring things are organisms, and the present 
condition of physics itself he compares to the condition 
of astronomy when people began to help themselves 
with the introduction of epicycles—a sure sign of the 
need for change. He puts the difference this way 
(p. 81): On the current theory a bit of matter has simple 
location , that is 4 in expressing its spatio-temporal 
relations it is adequate to state that it is where it is, in 
a definite region of space, and throughout a definite 
duration of time, apart from any essential reference of 
that bit of matter to other regions of space and to other 
durations of time. The organic theory asserts not only 
internal relatedness within the enduring thing, but 
interaction between all things/ He goes so far as to 
deny that even spatio-temporal relations between 
things, generally regarded as external, are so (p. 174). 
When it is more fully analysed, this means that each 
thing in Nature mirrors all the rest, or is what he calls 
a 4 prehension 1 of them ; a modification of Leibnitz’s 
doctrine (in which he agrees with writers like James 
Ward and others), by which the entities in relation 
are not windowless but are in communication with all 
others, as it were by tubes of force. 

This thoroughgoing interrelatedness of events is part 
and parcel of Prof. Whitehead's concrete treatment of 
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Nature, only he has never expressed it so explicitly as 
in this book. Space-time is for him no mere framework 
into which things fit; but Nature, which is essentially 
passage or transition, consists of events, and events are 
slabs or * durations ' (or portions of such) in this passage 
presented in sense, in which what he calls * objects ' (or 
what others have called * umversals') are ‘ ingredient f 
and have £ situation.' In this book there are introduced 
at least two new conceptions, that of ‘ endurance ’ or 
‘ reiteration/ and that of ‘ value ’ Enduring objects 
are the persisting patterns in which complex eternal 
objects (like yellow, hard, soluble m nitric acid, etc.) 
are actualised in union—not necessarily unchanging 
patterns, but it may be a pattern which is realised in 
succession like that of a musical melody. 

The other notion of ‘ value 5 is that which is yielded 
by the suggestion of the romantic poets. Value is the 
intrinsic reality of an event, and realisation is in itself 
the attainment of value. It is, in other words, what an 
event counts for in the whole and therefore varies in 
degree. But always the wholeness or concreteness of 
events is given fact, and an * aesthetic attainment is 
interwoven in the texture of realisation' (pp. 131-2). 
(I do not know if this meaning of value coincides with 
the ordinary use of value in speaking of goodness, truth, 
and beauty as values; but I incline to think it does.) 

Finally, going beyond Prof. Whitehead's previous 
work into what must be supposed to underlie Nature as 
a whole and its parts, we have the notion of an eternal 
activity, which takes the place on this theory of Spinoza's 
* Substance ' (a notion tainted, of course, with the 
static conception of the seventeentli century), which 
realises itself in a hierarchy of emerging entities, them¬ 
selves ‘ structures of activity' which are evolved, 
whereas on the mechanistic theory there is but material 
which endures. 

These necessarily brief and condensed outlines might 
gave the impression that the book largely moves among 
attenuated conceptions. The reverse is the fact; it is 
always a man of science using philosophy as a critic of 
abstractions. The physicist in particular may find 
discussions of pending physical problems in the highly 
suggestive interpretation in Chap, ii. of the strange dis¬ 
continuity in the paths of electrons within the atom, so 
that they occupy a series of isolated dots rather than a 
continuous line; and in the treatment in Chap, viii. of 
the quantum theory on the lines of the organic concep¬ 
tion. These suggestions I must content myself barely 
to refer to. 

The most difficult part of the book concerns Prof, 
Whitehead's differences from the orthodox treatment of 
relativity and in particular his conception of time. 
Time is distinguished from duration. In a duration we 
have .measurable or, as Prof. Bergson says spatiali$ed, 
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time. Time itself is denied to be extensive (and 
indeed it is fairly clear that as a dimension of the 
spatio-temporal nature time cannot be of the same sort 
as the dimensions of space). But we are then met with 
the doctrine that time is a sheer or atomic succession of 
‘ epochal durations ’; the time within the duration 
being needed to secure the realisation of the enduring 
objects. These are stiff considerations, and I confess 
that I have not yet been able to get inside them com¬ 
pletely. In other words, I cannot at present find room 
for any time except what is implied in the spatio- 
temporal process. All the more reason for myself and 
others to penetrate them, for they are an essential part 
of Prof. Whitehead's speculations They are intimately 
related with some other features of the doctrine, the 
suggestion (p 131) of a wider evolution beyond Nature 
itself, and within which Nature is but a limited mode, 
the hint here and in earlier work of a transition from 
Nature to what is left unexplained under the designa-^ 
tion of f mind ’ (for when Prof. Whitehead speaks of per¬ 
ceiving or a percipient event, this is but a bodily event, 
the functioning of which is consaouncss, and he very 
forcibly observes d propos of some interpretations of 
relativity as an affair of the mind, that what we are 
concerned with >s not the observer's mind but his body); 
finally, the whole relation between the world of eternal 
objects and the actual world 

As to the rest of the book, I can barely mention the 
last two chapters, one on religion and science which is 
quite admirably done, and the last on requisites for 
social progress, which largely turns on the correction of 
our specialised education by the cultivation of sense for 
concrete organic wholes, that is in the widest sense 
of c art ’ 

Two other chapters, x and xi, on ‘ Abstraction' and 
‘ God ’ do not belong to the original Lowell lectures, 
and though they are a completion of the conception of 
the book and necessary to Prof. Whitehead's thought, 
and from the philosopher’s point of view the most 
important novelty of the book, do, to some extent, 
interfere with the artistic unity of the work They are 
an exquisite piece of metaphysical work, as if one were 
hearing a new Plato expound the relation of ‘ forms' 
(ideas) to actual reality, and the intercommunion of 
‘ forms.' But they are too condensed to bear repro¬ 
duction, and they will be of less interest to the purely 
scientific reader. For the same reason I omit any 
attempt to affiliate Prof. Whitehead with other, living 
or recent, philosophers—a subject of great interest. We 
may hope that we shall not have to wait long for fuller 
exposition of these matters and more light upon some of 
those difficulties to which I have referred, Meantime 
we must be thankful for the present book, which is 
v without any exaggeration one of immense significance. 

2 B I 
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Against a second edition I note a few trifling mis¬ 
prints : p. 20, line io ; p. ioi, line 13 ; p. 105, line 10 ; 
p, 160, line 7 ; p, 177, line 9 from foot; and add a query 
as to whether there is not some mistake in the second 
‘impassible* (p. 11). A misprint on p. 117, ‘thoughts 
too deep for terms/ is too poignant for tears. 

S. Alexander, 


The History of Electrical Communication. 

Board of Education Catalogue of the Collections in the 
Science Museum, South Kensington , with Descriptive 
and Historical Notes and Illustrations . Electrical 
Communication. 1 . Line Telegraphy and Tele¬ 
phony Compiled by R. P. G Denman Pp. 
55 + 12 plates (London; H.M Stationery Office, 
1926 ) 9 d net 

0 derive the full educational benefit from a 
science museum, it is necessary to read a good 
descriptive and historical catalogue of the exhibits 
before visiting it This section of the catalogue of the 
Science Museum, South Kensington, describing line 
telegraphy and telephony excellently fulfils this 
purpose. As the exhibits described are typical of the 
various stages of the development of the art, it will 
prove very helpful to every student of applied electricity, 
whatever his age may be. 

In the introduction the earliest attempts at electric 
signalling are described. It is related how in 1730 
Stephen Gray demonstrated by means of frictional 
electricity that a down feather could be moved at a 
distance of 800 feet A few years later the Abb6 
Nollet formed a ring of Carthusian monks, 1800 yards 
in length, holding on to iron wires which connected 
them in series. He then discharged a battery of Ley¬ 
den jars round the loop. The simultaneous leap made 
by each monk proved the rapidity of the discharge, and 
that its intensity was practically the same at all points. 
Desaguliers repeated some of Stephen Gray's experi¬ 
ments in 1738. It is interesting to remember that the 
Royal Society gave the first Copley medal to Gray and 
the second to Desaguliers. The latter received no 
less than three Copley medals, thus beating Faraday, 
who only received two Cawthorn, in his lf Vanity of 
Human Enjoyments," thus relates his end, 

” Can Britain . . 

. . permit the weeping muae to tell 

How poor, neglected Desaguliers fell ? 

How he, who taught two gracious kings to view 
All Hoyle ennobled, and all Bacon knew, 

Died in a cell, without a friend to save. 

Without a guinea aijd without a grave.” 

The last of the frictional electricity systems was 
developed by Sir Francis Ronalds in 1816. After this, 
inventois turned their attention to the much more 
NOu 2955, VOL. 117] 


convenient voltaic Systems. Wheatstone and Cooke 
took out their first patent in 1837 for a method for 
giving signals by means of electric currents, A few 
years later a telegraph was working between Padding¬ 
ton and Slough, a distance of 18 miles. In 1843, with 
funds granted by Congress, Prof. Morse constructed 
a line between Washington and Baltimore. The arma¬ 
ture on the receiving instrument moved backwards and 
forwards printing zigzag lines on a moving strip of 
paper This instrument was later supplanted by the 
* sounder/ operators finding it easier to listen to the 
clicks of the armature against the upper and lower stops 
than to read the slips Messages with this instrument 
can be sent at the rate of 40 words a minute Cooke 
and Wheatstone's revolving disc telegraph of 1840 
reminds one of some of the apparatus used m modern 
automatic telephony. Hughes's type printing telegraph 
still survives. 

Exhibit No. 2 shows Ronalds's 1816 telegraph and 
gives a vivid picture of science at that date. The 
invention was brought to the notice of the Admiralty, 
who thought it u wholly unnecessary." Ronalds there¬ 
fore never proceeded with it No. 7 shows Cooke’s 
original electric alarum. Finding that this instrument 
did not work satisfactorily, Cooke consulted Wheat¬ 
stone. This resulted in one of Wheatstone's greatest 
inventions—the relay—developments of which are in 
use in practically all modem telegraph systems. Wheat¬ 
stone's five needle instrument (exhibit No. 9), made in 
1837, consisting practically of five galvanometers, 
shows some of his methods of overcoming difficulties. 
No. 30 shows the Fullerphone, an instrument used exten¬ 
sively in the War, By means of this instrument both 
telegraph and telephone services can be worked 
simultaneously over the same wire. 

There is an excellent exhibit of Murray automatic 
printing telegraph apparatus, a system which may be 
extensively used in the future. The submarine cable 
exhibits are very interesting. .A specimen of the first 
cable laid between Dover and Calais in 1850 is shown. 
We always understood, however, that it was the anchor 
of a French fishing smack that broke the cable and not 
the action of the tides. One of the first mirror galvano¬ 
meters, designed in 1858 by Lord Kelvin, then Prof. W. 
Thomson, is shown (No. 60). Then we have the siphon 
recorder and specimens of early Atlantic cables. 

Varley's carbon lightning protector (No. 88), patented 
so far back as 1866 by the brothers Varley, consists of 
two copper points nearly touching one another in a 
small box filled with powdered carbon. It is supposed 
to be a non-conductor up to a definite voltage and a 
conductor for a higher voltage. Something similar to 
this was invented by the French electrician Thury $ 6 me 
years ago for use on his high-tension direct-current 
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system. It seenls to the writer that if something 
thoroughly trustworthy of this nature were invented it 
Would perform admirably the functions of an electrical 
safety valve and a lightning protector. 

There is a good exhibit of telephone transmitters and 
receivers. The Strowger automatic telephone sets and 
the working model of the automatic telephone system 
for the London area will interest many. The model is 
probably for its size the most complex mechanism 
extant. Six exchange switching centres are repre¬ 
sented ; access to these can be obtained by a number 
of automatic telephones included in the exhibit. 
Visitors may make test calls with these instruments 
and trace the progress of their call through the successive 
pieces of apparatus. They can also see how the call 
proceeds from one automatic exchange to another or 
a manually operated exchange The telephone call 
meter (No 136), which registers the number of effective 
calls made by a subscriber, is of general interest. 

An interesting exhibition of telephotographs (No. 
140), presented by the International Western Electric 
Co , shows the degree of technical excellence to which the 
transmission of pictures over long telephone lines has 
now been carried. This application of science has been 
rendered possible by the grouping of many modern 
inventions together The thermionic valve, the 
carrier current transmission system, and the photo¬ 
electric cell are all used in the system. The method is 
a trustworthy one. A positive transparency prepared 
by any photographer can be sent, even although still 
wet, over telephone lines of any length in a few minutes, 
and after the usual photographic development of the 
received picture it can be produced in a newspaper 

A. R. 


Nitrogenous Derivatives of the Sugars. 

Hexosamtnes and Mucoprotems. By P. A. Levene. 
(Monographs on Biochemistry.) Pp, x + 163 
(London *. Longmans, Green and Co., 1925.) 
los, 6 d. net. 

R. LEVENE’S monograph deals with an im¬ 
portant group of natural compounds, closely 
related to the simple sugars. Some of the properties 
of the parent-compounds are described briefly in the 
first chapter, in which the existence of ring-systems 
of different size fa referred to; but Haworth’s proof 
that even glucose itself contains a 6-atom instead of 
a 5-atom ring calls for a further revision of formulae 
Which have been accepted for a generation without 
any foundation of experimental proof. The remarks 
of th* author, in reference to chitosamine, that “ much 
of the chemical structure of the sugar was formulated 
femectly rather by instinct than by experimental 
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evidence,” appears to be capable of a much wider 
application, but with a reservation as to the necessary 
correctness of the ‘ instinctive * formulae. 

The following chapters of the book deal with the 
hexosammes and their derivatives, with the hexos- 
aminic and aminoheptonic acids and with the anhy- 
drohexoses, Important sections are devoted to the 
configuration of these sugar-derivatives, and the study 
of this problem has led the author inevitably to the 
problem of the Walden inversion in the sugar series, 
on which he is now undertaking experimental work 
with the view of determining whether a change in 
polarity of a group attached to an asymmetric carbon 
atom does or does not change the direction of rotation. 

The later part of the book deals with mucoproteins. 
These are complex proteins, in which the protein part 
varies widely from tissue to tissue and from species to 
species, whilst the carbohydrate group is always linked 
with sulphuric acid, the group being built up from 
equimolccular proportions of sulphuric acid, acetic 
acid, hexosamine, and glucuronic acid. These complex 
compounds have been made the subject of an intensive 
chemical investigation, in the course of which new 
ground has been broken in the preparation of sulphuric 
esters of simple carbohydrates. The field for investiga¬ 
tion is a very wide one, and there are many difficulties 
to be overcome , but the author has given an admirable 
review of the present position. His chapters on 
‘ Methods ’ describe the basic chemical operations 
which must precede any further investigations in this 
direction 


Bird Life and Natural Selection, 

Indian Bird Life . or the Struggle for Existence of Birds 
t n India . By Douglas Dewar. Pp. xv + 276. 
(London : John Lane, The Bodley ilead, Ltd., 1925.) 
7$. 6 d. net. 

E congratulate Mr Dewar in having written 
the best of the very numerous books which 
he has brought out. In his introduction he rather 
frightens us when he hints that he is going to show us 
to what extent Darwin was right or the reverse in his 
theories. As we read, however, we find that this 
apparently is not his object, and that all he intends to 
do is to quote examples of how natural selection may 
be influenced by environment or, in some cases, how 
neither natural selection nor environment can, in hfa 
opinion, account for what happens. The author’s 
quotations are well selected but his theories are quaint. 
There are but few scientific workers who will agree 
with Mr. Dewar’s theory that much of what occurs in 
life fa due to Muck.* On p. 260 he remarks, “the 
struggle for existence of birds results in the weeding 
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out of the unlucky rather than the less fit.” We hope 
that when Mr. Dewar has again perused his own work 
and the excellent examples given therein of the sur¬ 
vival of the fittest, he will feel in a position to change 
his mind The book consists of a compilation of facts 
and statements recorded by others, but Mr. Dewar 
has done an excellent piece of work in bringing these 
same facts and statements together and in arranging 
them in so readable and interesting a form. The 
reader can draw his own conclusions from what is 
written, and, even if these conclusions do not agree 
with those of the author, he will be none the less in¬ 
debted to him 

Mr. Dewar’s observations on the extraordinary 
mortality amongst young birds and upon the small 
percentage of eggs which ever hatch are most interest¬ 
ing although very far from complete. The chapter 
on competition for nesting sites is not so good, for we 
have more of the author’s deductions and fewer facts 
from other people, whilst in some places he undoubtedly 
goes astray both in his facts and in his conclusions. 
This is especially the case when he dilates on the life 
history of some of the parasitic cuckoos, for he has 
apparently not read certain recent papers in the Proc. 
Zool Soc. showing how over-production of the eggs of 
cuckoos, where these birds become too common, works 
out their own destruction. 

Welhink Mr Dewar will also have some difficulty 
in convincing his readers that his conclusions as to 
breeding behaviour are correct. Thus we notice that 
he considers lapwings and other birds which try to 
draw intruders from the vicinity of their eggs or young 
by feigning injury, are merely the victims of unbalanced 
minds. Those who have seen birds behaving in this 
manner and not merely read articles referring to them, 
know well that such birds show most conclusively in 
many ways that they are acting for the definite purpose 
of saving their property. Whether, however, we agree 
with Mr. Dewar's conclusions or not, every one interested 
in the question of evolution and environment should 
read his book, and we may end as we began by con¬ 
gratulating him on having compiled a work which is a 
desideratum for all naturalists. 


Our Bookshelf. 

Health and Environment . By Leonard Hill and 
Argyll Campbell. Pp. xix +208+ 8 plates. (London: 
Edward Arnold and Co., 1925.) 12r. 6 d. net. 

This handbook deals in the space of two hundred pages 
with subjects of so personal and intimate a character 
that there is not a single individual who could fail to 
be interested by a very large portion of it, especially 
as it contains a good deal of straight talk on clothes, 
food, light, and open air. The subject matter, though 
presented in non-technical language, is based on sound 
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scientific investigatl&fcs which may be examined more 
fully in the Medical Research Council’s Special Report 
Series, Nos. 32 and 53 dealing with u The Science of 
Ventilation and Open-air Treatment,” Parts I. and II., 
and No. 73 u The Kata-thermometer in Studies of 
Body-heat and Efficiency,” written by Prof. Leonard 
Hill. These two authors have rendered a social service 
in presenting to the individual a rational method of 
‘ keeping fit "and in laying down the guiding principles 
for the heating, lighting, and ventilation of factories, 
schools, public and other buildings where large numbers 
of people congregate. In this connexion the book is 
of especial value to employers of labour and public 
health bodies. 

Our daily papers have recently shown the only too 
frequent outbreaks of fire in country houses. Here we 
see the installation of modern systems of lighting and 
heating in old structures, never intended for them, 
followed by a very obvious and expected result. Results 
not quite so obvious must accrue from the present-day 
practice of designing of houses by architect’s draughts¬ 
men without the co-operation of sanitary engineers 
from the outset, the latter are called in only when new 
houses are nearing completion. The book establishes 
a plea for the designing of suitable systems of heating 
and ventilation before the foundations of buildings are 
laid. 

One of the present authors was the first to stress the 
importance of the tonic effect of moving-air upon the 
human body, and it is m the correlation of this with a 
sense of comfort and general well-being that the kata- 
thermometer designed by Prof. Hill has been of such 
great use. Diagrams illustrating the use of this in¬ 
strument and the results obtained with it are given. 
These are very clear, with the exception of Fig. 13, 
which has suffered in reproduction. 

Employers of labour will be specially interested in 
the inexpensive improvements suggested in their trades, 
whereby the comfort and efficiency of the worker are 
enhanced and the output consequently increased. 

To physicists, the description of the kata-ther¬ 
mometer designed by Prof. Hill and its recording 
pattern evolved by E. Schuster may not be new, but 
the results of its applications are likely to prove in¬ 
teresting. A detailed account of these instruments is 
given at the end of the book specially for the information 
of ventilating engineers. 

Insulated Eleetnc Cables. By C. J. Beaver. In 

Two Parts. Part I. Materials and Design. Pp. 264. * 

(London : Ernest Benn, Ltd., 1926.) 36 s. net. 

Although the manufacture of electric cables is a 
comparatively recent industry, the progress that has 
been made in their design and method of manufacture 
is most satisfactory. In the early days of electric 
lighting it was common to use bare conductors laid 
in pipes filled with oil, the wrappings of the conductors 
being used simply as spacing materials. In the Edison 
system, for example, the conductors consisted simply 
of copper rods wound over with jute rope and drawn 
into iron pipes, The Crompton system also, which 
consisted of bare strip conductors in a culvert, was 
extensively used in the early days, and some of it is 
in use to-day after thirty years’ service. The great 
improvements that have recently been made in cables 
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ate mainly due to the great encouragement given by 
the manufacturers to mathematical and physical 
research. In this volume Mr. Beaver discusses the 
materials used in the manufacture and the design of 
electric cables. An excellent resume is given of the 
latest practice and the most modem theories which 
are used in design. 

So far as conductors are concerned, aluminium seems 
to be coming to the front A very careful comparison 
is made of the relative properties of conductors. It 
is pointed out that for conductors of equal resistance, 
aluminium conductors are only half the weight of 
copper conductors. Hence as the price of aluminium 
per pound is less than double the price of copper, 
aluminium conductors are indicated for many purposes. 
During the War, Germany was very short of these 
metals and so invented a method of producing zinc in 
the form of a ductile wire, but its low melting-point 
renders the soldering of joints with this material a 
very difficult operation. The increasing use of high 
pressures has made very elaborate researches on the 
properties of dielectrics necessary. The autnor de¬ 
scribes many of these problems Reference is made 
to the use of vulcanised bitumen as an ‘ ozone-proof * 
covering for rubber dielectrics We can recommend 
this book. 

Rambles in Vedanta. By B. R Rajam Aiyar. Being 
a Collection of his Contributions to the Prabuddha 
Bharata. 1896-98. Pp xlvi + 888. (London. George 
Allen and Unwin, Ltd., 1925.) 125. 6 d. net. 

Rajam Aiyar, scholar, poet, and philosopher, was born 
in 1872 at Batlagundai, a village in the Madura district. 
He entered the Christian College, Madras, m 1887, 
graduating in 1889, and attended' the Law College 
for three years. He then devoted himself for a 
time to letters, but later turned to philosophy and 
religion. After a period of preparation he took up 
what can only be described as the role of an evangelist. 
He founded a monthly magazine, Prabuddha Bhdraia , 
which ran for two years with some success, but was 
brought to an end by his premature decease at the 
age of twenty-eight years. This brief sketch of his 
career is necessary for a just appreciation of this reprint 
of some of his work. In “ Rambles m Ved&nta ” we 
have a number of the articles, poems, aphorisms, 
essays, and tales which he contributed to the magazine, 
both under his own name and under various pseudonyms. 
He himself describes them as an exposition of the 
principles of the ideals of the Vedanta which he aimed 
at presenting in their purest and simplest form, remov¬ 
ing the misconceptions and mysticism which had 
gathered round them. He had studied arduously the 
Upanishads, the Gita, and the work of Sankara to this 
end. But his interpretation was peculiar and individual; 
tod fris work shows that he had been strongly in¬ 
fluenced by his reading in English literature, of which 
he had a real and keen but critical appreciation. If, 
therefore, his guidance in Hindu philosophy and 
religion can be accepted only with some reserve, the 
book is none the less valuable to Western readers as 
.Affording an insight into a personality which could 
perhaps baVe been produced nowhere but in the India 
of |he end of the nineteenth century. 
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The Pathology of Tumours. By Prof. E. H. Kettle. 

Second edition Pp. viii + 285+4 plates. (London: 

H. K. Lewis and Co., Ltd., 1925.) 12s. 6 d. net. 

The second edition of Prof. Kettle’s book is arranged 
on the plan of the first, with the addition of many new 
diagrams and some revision of the text, particularly 
in the section on the general biology of tumours. The 
substitution of drawings for many of the photographs 
contained in the previous edition is a welcome improve¬ 
ment, since to the student entering on the study of 
pathology photographs are rarely satisfactory. The 
inclusion of a chapter on treatment is unusual in a 
volume of this type, but it is not altogether out-of¬ 
place, and a correlation of pathology and therapeutics 
enables the student more readily to grasp the general 
principles of both these branches of medicine. 

Prof. Kettle’s brief summary of the experimental 
study of cancer is excellent. He recognises fully the 
value of research work on the tumours of fowls and 
animals, considering it proved that the criteria by 
which we recognise a malignant tumour in mankind 
hold good in the mouse and other creatures The work 
of W. E. Gye raises questions of the first moment, and 
“ the parasitic nature of, at any rate, one form of 
malignant growth would seem to be proved.” 

The book is very well illustrated and indexed, and 
for medical students is ideal as an introduction to the 
subject of neoplasms and to the study of pathology in 
general. 

A Text-Book of Inorganic Chemistry . Edited by Dr. 

J Newton Fnend. Vol. 3, Part 1 : The Alkaline 

Earth Metals. By Dr. May Sybil Burr (nte Leslie). 

(Griffin’s Scientific Text-Books.) Pp. xxvi + 346. 

(London C Gnffin and Co., Ltd., 1925.) 20 s. net. 
This part of Dr. Friend’s “ Inorganic Chemistry ” deals 
with the triad of alkaline earth metals (calcium, 
strontium, barium) and with radium and its compounds. 
It contains an immense amount of detail, as is indicated 
by the fact that the footnotes include on the average at 
least one reference for every three or four lines in the 
text; but for this very reason the book is much more 
suitable for use as a work of reference than for continuous 
reading. In accordance with general policy, illustra¬ 
tions have been restricted to half-a-dozen equilibrium 
diagrams, and no figures are given of the plant used to 
manufacture products such as calcium carbide, cement, 
or glass. Special attention has been paid to agricultural 
questions arising out of the use of calcium cyanamide 
and of calcium phosphates as fertilisers. 

La lumiere et les radiations invisibles . Par Prof. A. 

Boutaric. (Biblioth^que de philosophic scientifique.) 

Pp. 284. (Paris : Ernest Rammarion, 1925.) 

10 francs. 

This book gives a somewhat popular and non-mathe- 
matical survey of the theories of light and the pheno¬ 
mena of radiation. It embraces a very wide range of 
phenomena, including, for example, the colour of the 
night sky, the pressure of light and its cosmic import¬ 
ance, and the behaviour of a ray of light passing 
through a gravitational field. The final chapter deals 
with the ether and is very well written; the more 
•difficult experiments associated with the ether are 
described in an appendix* 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

On Prof. Miller’s Ether Drift Experiment. 

Some time ago J was told (I think by Prof R. W 
Wood) that the late Prof. Morley had expressed 
himself as anxious about the immense superstructure 
that had been built on the null result obtained by 
Prof. Michelson and himself during a comparatively 
few very careful experiments. He was anxious that 
the experiment should be repeated under different 
conditions and the result confirmed. We now know 
that such repetition has been undertaken, at first in 
connexion with Prof Morley, by Prof. D, C. Miller of 
Cleveland, for whose zeal, enthusiasm, and enterprise 
we must feel high admiration Not six or a dozen 
repetitions, but thousands of them, have now been 
made, on the tops of mountains, on plains, with 
frames of different materials, and with a sufficient 
length of light path to give a result of i part in 
1000 million Trie undoubted result of these repeti¬ 
tions has been to confirm the null result of Michelson 
and Morley, so far as regards the orbital motion of the 
earth, and" thereby establish one of the foundations on 
which the theory of relativity was at first based, up to 
what at that date had seemed to be the probable 
errors of expenmen t. 

Whether there is anything. more to be deduced 
from Prof Miller's results (he clearly thinks there is) 
is a matter which is manifestly sub judice. His first 
reported claim, that the result on the top of a mountain 
was much mater than on a plain, could scarcely be 
accepted If that had been true, the ideas involved 
would have been extremely difficult and revolutionary. 
It is a relief to know that that, at any rate, is no 
longer urged. The place at which the experiment is 
performed seems to matter not at all, and that is a 
great simplification, for it enables us to open our 
minds to see whether there is anything that can be 
admitted in his present claim. Prof. Miller has 
studied and plotted all his results in an admirable 
manner , and the only question is whether the out¬ 
come should be considered as practically zero, or 
whether (as he believes) there is a real residual effect 
which has to be accounted for. 

What Prof Miller now claims to have detected is 
a drift of the solar system in a direction approximately 
normal to the plane of the ecliptic, a drift which could 
not have been observed under the conditions of the 
early experiments. But the pressing question is 
whether such a drift has been observed now That 
it is contrary to the mam postulate of the theory of 
relativity, namely, that no effect due to motion 
through the ether can ever be observed, or, in other 
words, that everything goes on as if the ether did not 
exist, cannot be cited in opposition. For that is just 
the postulate which is under examination, and it has 
never been finally proven , though it has been made 
plausible by the verification of deductions made by 
its aid 

The argument of Prof. Miller, as I understand it, is 
that there is a slight residual effect due even to the 
earth's orbital motion, but so small that it comes 
within the limits of what is possible to observe. The 
effect is by no means of the full magnitude, but is, as 
it were, diluted down to (say) one-fifth of its theoretical 
value by some unknown cause, which he conjectures 
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may be the FitzGerald-Lorentz contraction. It seems 
just possible that the FitzGerald contraction, though 
shown by Ix)rentz to compensate, does not compem 
sate completely. Whether the compensation is 
complete or not, however, is a theoretical matter of 
some difficulty, which has not yet been thoroughly 
gone Into, so far as I know,-though reference may he 
made to a short: paper by Sir Joseph l^armor in the 
Phil , Mag for June 1904 If any good reason can be 
adduced for an outstanding discrepancy, that would 
strengthen Prof, Miller's position enormously , but 
until such reason is forthcoming the discrepancy must 
be doubted. 

Assuming for the moment that the orbital motion 
does show a very slight and imperceptible or barely 
perceptible residual effect, Prof Miller claims a larger 
effect, even ten times as large, which, plotted in 
accordance with sidereal time, could be accounted for 
by a cosmic drift of considerable magnitude if that 
too were diluted down by the same unknoivn cause 
and in the same ratio. He does not claim that the 
mam drift of the solar system is observed, but only a 
residual fraction of it, and unless some reason can be 
given why there should be this residual fraction, and 
why the compensation should not be complete, it is 
dangerous to accept the result as certain, in spite of 
the skill with which Prof Miller disentangles it from 
his multitude of observations and presents it as a 
small but recognisable and definite result. 

The great importance of such a result, if it can be 
established, must make us very wary m accepting 
ovidence for it, especially m view of the many dis¬ 
turbing causes. Hitherto the observations have been 
plotted with the view of displaying the reality of this 
supposed ether drift. But suppose they were plotted 
with some other object in view For example, 
suppose they were plotted on the hypothesis that the 
south side of the housing of the instrument was 
slightly warmer than the north side. How would the 
average curve agree with that ? An interferometer 
with so long a length of light path is a terribly sensitive 
instrument. The heat of the source of light, the 
warmth of the body of the observer, the exposure to 
radiation from the sun on one side and into space on 
the other, have all to be carefully considered. It is 
rather surprising that the readings were made by a 
peripatetic observer, with the instrument in constant 
and not very slow rotation Under those conditions 
even the rotation of the earth might have a gyrostatic 
influence, and one would have thought that a stoppage 
of the frame and a reading of the fringes by a seated 
observer in many azimuths, would have been more 
satisfactory It must be admitted as unlikely that 
an ether dnft has been discovered by optical means ; 
but the unlikely is not the impossible. 

Assuming that the operations have been made with 
the cold-blooded and skilled accuracy of a Greenwich 
observer without regard to any theory whatever, 
and that the residual effect is genuine, then some 
result ought to be deduced , whether it be the 
important one claimed by Prof. Miller, or some more 
commonplace explanation. Meanwhile, one undoubted 
result does emerge from all this labour, namely, that 
the certain motion of the earth in its orbit fails to 
give any but a minute residual and doubtful effectr- 
which is iust the conclusion put forward by Michelson 
and Money, a conclusion hitherto accepted by the 
scientific world. Beyond that there remains a 
residual effect to be discussed, and either established 
or negatived. The history of science has constantly 
shown that small residual effects may contain thegerm 
of important discoveries. I hop© that it may turn out 
so in the present instance, though I cannot say that i 
hope it with any confidence. Oliver LOpob. 
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Phototrams of Aurora In Southern Norway. 

Since 1911 photograms of aurora have been taken 
systematically from my stations in southern Norway, 
and many hundred photograms and ordinary photo¬ 
graphs have been measured and calculated in order 
to find the height and situation of aurora in space. 
A detailed report of the results from 1911 to 1922 has 
recently been presented to the Academy of Science 
in Oslo, and it is to be hoped that the publication will 
not be very long delayed, During the years 1923, 
1924, 1925, and 1926 the work has been continued, 
with six stations at work, and more than^50 success¬ 
ful photogxams have been taken, and several hundred 
photographs. This material, which has not yet been 
completely measured and calculated, will be a very 
valuable supplement to that mentioned above. 

Especially this spring, during the splendid auroras 
of January 26 ana March 5 and 9, a long series of 
interesting photograms has been taken. On Janu¬ 
ary 26 I first saw the aurora from my house at Bygdtf 
near Oslo, at 17 li, 40 m Greenwich time, as a green- 
yellow arc under the Great Bear. Some mmutes 
later a reddish to violet coloration appeared in the 
north-west, which had a quite diffuse character with¬ 
out visible rays. I took a series of photographs of it, 
and on the plates thin small rays are visible which 
could not be detected visually} (Plates Sonja E -W , 
Herzog, Bremen ) About 18 h. 30 m. the aurora was 
splendid. Two arcs stretched over the heavens, from 
west to east; the northern was red and the southern 
was green I am sorry to say that I did not get 
photograms of these arcs ; visual observations from 
Denmark and from central Norway show that the red 
arc had an altitude much greater than the green one. 
About 19 h. the red arc had dissolved into long red 
rays which formed a beautiful corona. Of this I 
succeeded m taking a senes of photographs which 
showed that the point of radiation had a somewhat 
abnormal situation : height above the horizon 72°, 
azimuth -r-3 0 to -^4° (mean from- 61 photographs 
during the period 1911 to 1922, are 70* and —97° 
respectively). 

Soon afterwards the first period of activity ended, 
and it was not until about 21 h. that a new period of 
great activity began. The red coloration was some¬ 
times exceedingly intense, in spite of the full moon, 
especially in the north-east. About 22 h. 30 m. the 
aurora was again quiet, but the third period of activity 
occurred about midnight to 1 h. in the morning, when 
the observations ceased. As the long series of photo- 
grams (about twenty) have not yet been calculated, 
we will content ourselves with this short report. 

On February 24 the aurora appeared again with 
fine yellowish-green curtains at 18 h. 15 m. to 18 h. 
50 m. in the north up to the polar star, and I saw the 
green aurora line in the zenith and to the south But 
clouds all over the sky rendered photographic work 
impossible, 

The next great aurora appeared on March 5, Long 
rays on the northern sky ana in the zenith were observed 
already; at 18 h. At 18 h. 30 m. 1 got into telephonic 
connexion between my station at Bygdfl and my 
station at T<unte (48 km. to the N.N w. of Bygdtf), 
where the Antarctic explorer Carsten Borchgrevink 
took photographs simultaneously by instructions 
through the telephone. We succeeded m taking about 
48photograms, 30 of which were successful. One of 
these is reproduced in Figs. 1 and 2. 

The measurements and calculation of this photo¬ 
gram showed that the altitude of the lower border 
was unusually high; four points at the feet of the rays 

I h*v« MM an uulofou* phcmSmenon previously (Me Naittfwiutn- 
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gave the altitudes of 135, 132, 131, and 137 km above 
the earth. The summits of the rays readied at least 
350 km. Of this interesting curtain we took a senes 
of photograms which showed that the lower border was 
continually descending and increasing m brilliancy, 
but the detailed computations have not yet been 
made 

The first penod of activity ended about 20 U. 10 m. 
A new one began at about 21 h 10 m with a diffuse 
arc in the north This grew successively stronger, 
and changed at about 21 h 27 m into rays and cur* 
tarns which lasted until about 22 h In the meantime 



Fig i —Auroral curtain, photographed at I)ygd0 at 18 h, 36 m. The 
stars y, a, e t i and tj of the Great Bear are seen very well on the 
picture. 



Fig 2 —The same curtain photographed simultaneously by Carateo 
Borchgrevink at T>mte. Notloe the great parallax referred to the 
same stars, 

the station in Kongsberg had been ready for work and 
five interesting photographs were taken simultane¬ 
ously from the stations Bygd^, T^mte, and Kongs¬ 
berg (mutual distances 48, 64, and 105 km.). Also my 
two stations Oslo and Oscarsborg were now in action 
and obtained five successful photograms. After 22 h. 
the aurora retired to the north and remained stationary 
as a low diffuse arc near the horizon. 

The third great aurora appeared on March 9 lam 
sorry that I was absent from my station during the 
maximum activity of the aurora Nevertheless, some 
photographs of the corona were*obtained, and a few 
photograms, none of which have yet been calculated. 
Other aurorae, but not so brilliant, were observed and 
photographed from my stations on February 10, j 1, 
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13, 23, on March 3, 10, n f 12, 13, 14, 16, 19, 21, all on 
April 10, and on May 3. 

In connexion with these phenomena* Mr, Boldermo 
in Hemnesberget, Ranen, Norway, has made an in¬ 
teresting observation In a letter to me dated March 
12 he says : "About three weeks ago I observed that 
the northern lights influenced my wireless set. I ob¬ 
served that every time the northern lights appeared 
against the zenith and on the southern heavens, there 
was heard a cracking noise in the telephones * I un¬ 
coupled the antenna from the apparatus and the latter 
appeared to have static charges Against earth these 
ran over to a distance of up to 15 mm about three 
times a second. As soon as the northern lights de¬ 
creased, the charge by degrees disappeared. The 
night was almost clear with a slight wind I have 
observed the same phenomenon twice later on " 

In a subsequent letter he gave me a drawing of his 
antenna, which shows that the top of it is about 12 
metres above the ground From this it seems that 
the aurora sometimes modifies enormously the poten¬ 
tial gradient m the atmosphere, and this phenomenon 
should be verified by other observers. 

Carl St'/rmer 


Propagation of a Single Harmonic Wave in a 
Medium in which the Group Velocity and Wave 
Velocity are the same. 

It is, 1 believe, held by many physicists that it is 
impossible to initiate or transmit a single wave in 
which the displacement is a simple harmonic function 
of time and space throughout 

The object of tins note is to show that, given certain 
initial conditions, single waves or finite trains of waves 
which from beginning to end are of the simple har¬ 
monic type can be initiated and will travel unchanged 
m form; and further that, with slightly modified 
conditions, fractional parts of such waves can also be 
propagated unchanged, and will travel with the same 
velocity as the complete wave of which they would 
form a part 

Consider first an infinite tram of waves in which 
the displacement referred to the axis XX, Fig. 1, is 


-« — ■ AA AA AA 

Mtdium at fUat 0 A M«*!um«tfW 


Fig i 

given by y = a sin pa, where a is the amplitude and 
p - 2 f/X, 

At each maximum and minimum value of y the 
medium is at rest and the displacement velocity is 
zero If the curve is referred to an axis OX', touching 
the maxima or minima with the origin at O, the 
equation becomes y'=ra(i - cos/?*') At r' = o, X, 
^X, etc , the displacement velocity is o, and the accel¬ 
eration ap e 

Now suppose (a) that all the waves except those 
included between O and A are removed and that the 
medium outside these limits is at rest. Then the 
conditions for the continued propagation of the 
remaining waves are fulfilled, for the velocities and 
accelerations within the senes remain unchanged, and 
the terminal accelerations are supplied by the excess of 
pressure (proportional to a/X) within the series over 
that in the medium outside, which is at rest 

(Z>) If it is required to propagate an odd number 
of half wave-lengths the medium on either side of the 
wave senes must be at rest, but having pressures 

■ by engineer Max Rich. Hennig la Arufeman- 

und, Sweden, during the aurora on March 9 
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differing by a quantity proportional to 2a/wave- 
iength. When (4 fractional parts of a wave are to be 
propagated, not only must the pressures on either side 
of that part be different, but also the two parts Of the 
medium separated by the wave must have a relative 
velocity, determined by the displacement velocities 
at the limits of the propagated fraction. 

Case (a), where a single wave or a whole number of 
waves is under consideration, can easily be made the 
subject of expenment. 

Let a tube of unlimited length and of any diameter 
(Fig 2) be provided with a piston on which a harmonic 



motion can be imposed, Let the air in the tube be at 
rest and the piston at the position of maximum dis¬ 
placement If now the piston is caused to make one 
complete oscillation and to return to rest at its original 
position, the result will be that a simple harmonic 
wave will travel along the tube from each side of the 
piston, and that in one of these waves (namely, that in 
which the air is at first compressed) the mean pressure 
will exceed the still air pressure by a quantity pro¬ 
portional to a /x, while in the other there will be a defect 
of pressure of the like amount A barrier, therefore, 
placed in the tube will experience an average force 
during the action of the wave m a direction away from 
or toward the piston, according as the initiation of the 
wave starts with an increase or decrease m the air 
pressure If the barrier is such as completely to 
absorb the wave motion, the magnitude of the force 
will be measured by a/X, or by 2a/X if the wave is 
completely reflected. 

In cases (fc) and (c), where an odd number of half 
wave-lengths or fractions of wave-length are concerned, 
it would be more troublesome to reproduce experi¬ 
mentally the required conditions. In the latter the 
motion is analogous to, though not identical with, the 
progress of a * bore ' in a nver where the boundary 
between deep and shallow water travels as a wave with 
an accompanying change of stream velocity. 

A MallocK. 

9 Baring Crescent, 

Exeter. 


Barlow’s Tables. 

Requiring recently the square roots of the numbers 
from 1 to ioo to ten figures, or one more place of 
decimals than is given in Barlow, I was lea to the 
discovery that his last figure for numbers above 1230 
is not to be depended upon for its accuracy. It is 
true that De Morgan, in issuing a reprint of Barlow's 
Tables in 1839, admitted that his method of checking 
Barlow's entries by differencing left " remaining a 
possibility of any of the last figures being a unit wrong 
in the columns of square and cube roots. 11 

The purpose of this note is not to criticise a work 
that must ever remain a monument to the industry 
and zeal of an enthusiastic computer at a time when 
calculating machines were not in existence* but merely 
to place on record what must, I am afraid, be a very 
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incomplete list Of errata, all the more important 
because Barlow is % standard work, and the Constant 
Companion of the practical than* By the very nature 
of my original inquiry, I only examined one entry in 
each double page 01 Barlow, that is, one out of a 
hundred. These were 1300, 1400, 1500, etc. Out 
of 87 entries examined after 1250, 19 are wrong by 
one in the last place. A little further investigation, 
too, soon showed that in certain parts of the table 
the error is continued throughout a series of con¬ 
secutive entries. 

The conclusion is irresistible that in no case 
throughout this portion of the table can the last 
figure of the square root be depended upon. Of 
course the average man feels very happy if he has 
the perseverance to push his results to five, six or 
even seven figures. But there are some who have 
need of all the figures that existing tables give them, 
who sometimes wish, indeed, that more were available. 
For such the warning conveyed by this note is in¬ 
tended It is a matter for surprise that 5000, 7200, 
7500 and 9800, m particular, are in error, since the 


figures of the roots are those of -i-, 61/2, 5V3 and 

V 2 

7 \/2 respectively, and \/2 and Vi have long been 
known to a very large number of places The list 
of errata is subjoined, the correct result being in each 
case given. 


Number 

SqUarc Rr,ot 

Numbtr 

Square Root 

I4OO 

37 ' 4 l6 5739 

447213593' 

6100 

78 IO24968 

2000 

6600 

8l 2403840 

4300 

t> 5 ' 574385 -! 

6900 

83 0662 386 

s 

68*5346628 

7100 

84*2614977 

68 ' 54 T 9580 

7200 

84-8528137 

4699 

68 5492524 

7500 

86*6025404 

4700 

<>8*5565460 

7800 

88 3176087 

4701 

68*5638389 

8600 

92*7361850- 

47 °* 

68*5711310 

8700 

• 93 2737905» 

47°3 

68*578422 3 

9100 

95*3939201 

4704 

68*5857128 

9800 

98*9949494 

4705 

68*5930026 

9896 

99*4786409 

99 4836670 

4998 

70*6965340 

9897 , 

4999 

70*7036007 

9898 

99*4886928 

5000 

70*7106781 

9899 

99*4937184 

5001 

707x77488 

9900 

99*49874 37 

5 too 

74-8331477 

9901 

99* SO37688 

5700 

75-4983444 

9902 

99*5087936 


+ or - after final 5 or 50 means that the correct 
square root is greater or less than the result exhibited 
Such a convention minimises the risk of error when 
the decimal is curtailed. John Wishart 

Galton Laboratory, 

University College, 

London, W C.i. 


Can Portuguese Oysters be produced on English 
Oyster Beds by Artificial Fertilisation in the 
Sea ? 


During a visit to the Blackwater oyster beds in 
$ie summer of 1925* I had reason to open 100 
Portuguese oysters (Ostrea (Gryphaa) angulata), and 
found them, as on previous occasions, practically all 
sexually mature, ft occurred to me at the time to 
try an artificial fertilisation in the sea with the view 
o* increasing the stock of oysters on the beds* As, 
however, the beds were private ones, it was thought 
ip$4viSa,bte to take the risk without consulting the 
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owners, and the opportunity of trying the experiment 
did not again arise. It has been recorded in Nature 
(August 12,1922, p. 213] that Portuguese oysters have 
spatted in the waters of the nver Blackwater, Essex, 
on experimental shells put out for the definite purpose 
of catching young oysters, and also ( loc „ ext) that 
artificial fertilisations of the Portuguese oyster can 
be easily made. 

The experiment would not have suggested itself 
but for the fact that on English oyster beds the 
Portuguese oyster spawns naturally only rarely, due 
no doubt to the relatively low temperatures occurring 
normally in English waters compared with those 
found in south European waters where the Portu¬ 
guese oyster reproduces very abundantly. Never¬ 
theless, there is no doubt that shelled larvae can 
easily be produced artificially at temperatures which 
occur on English beds, but it is doubtful whether 
these temperatures are ordinarily high enough to 
ensure fixation of the shelled larvae when the latter 
are ready to settle The success of the experiment 
will depend partl> on the occurrence of suitable 
conditions for fixation of the larvae in the year of the 
experiment—and high temperatures and clean shell 
for attachment are probably the critical factors 
concerned m the sea,—partly upon the production 
of sufficient larva? to leave a balance for settling 
after the enemies of the larva* have had their fling, 
and partly upon the larvse being reared m a body of 
water which will not carry them away from suitable 
places of attachment 

As a provisional experiment it is suggested that a 
thousand Portuguese oysters be cut into rather thick 
shreds and shaken in the sea over the oyster beds at 
half tide at the beginning of the neap tides From 
60 to qo per cent of the oysters would be female 
(see J M B A,, vol 14, p. 230, 1926), and from each 
would be released in this way an estimated average 
of at least three million eggs for medium-sized oysters 
A plentiful supply of sperm would be available from 
the smaller number of males If a thousand oysters 
were disintegrated in the sea on five successive days, 
there would be a greater chance of sufficient larvae 
being produced to give a spatfall, other conditions 
being favourable The time most likely to be favour¬ 
able for the experiment mav be fixed m the neighbour¬ 
hood of the end of June m a normal year 

The experiment itself is so simple that it could be 
earned out by the normal summer staff at work on an 
oyster bed, but practical difficulties, such as the 
attraction of shoals of fishes and other marine animals 
to the locality of the experiment, might have to be 
obviated. 

The creeks bordering on the Thames Estuary, 
north and south, and creeks and estuaries on the 
southern coast, such as occur at Salcombe and the 
Fal (River and Upper Estuary), and no doubt else¬ 
where on this coast where this oyster is unknown, 
would be suitable places to attempt the expenment 

A warning is, however, needed the Portuguese 
oyster may procreate on some southern beds so well as 
to oust the native European, and it is not so valuable. 
At Arcachon (France) the Portuguese oyster was 
accidentally introduced on the fine beds of European 
oysters there and was regarded for decades as a pest, 
though at the present moment it is the salvation of 
many oyster-cultivators in that region, 

I should be willing to give further suggestions on 
the method of carrying out the expenment to any 
oyster-producer who may desire to try the experiment. 

J. H. Orton. 

The Laboratory, 

- The Hoe, Plymouth, 

June 7. 
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Capture of Electrons by a-Particle* In Hydrogen* 

The phenomenon discovered by Henderson {Proc. 
Roy. Soc , ioa, 496, 1922) of the capture of electrons 
by a-particles passing through matter has attracted 
much interest and has been subjected to theoretical 
investigation from various sides, By comparing the 
statistical equilibrium between capture and loss of 
electrons by a-jpar tides with an equilibrium of thermal 
dissociation, Fowler (Phil Mag. 47* 416, 1924) was 
able to account for many of the characteristic features 
of the phenomenon revealed by Rutherford's care¬ 
ful examination {Phil. Mag. 47, 277, 1924) ; in par¬ 
ticular, for the fact that the ratio between the prob¬ 
abilities of capture and loss for a-particles of given 
velocity was nearly the same in all substances investi¬ 
gated and varied approximately as the fifth power of 
the velocity 

As pointed out by Bohr ( Zs . fur Phys 34, 142/ 
1925), this theoretical argument involves difficulties 
when applied to substances of small atomic number in 
which the interatomic velocities of the electrons are all 
small compared with that of the a-particles Recently 
Mr Thomas, working in this Institute, has examined 
this point more closely; his calculations suggest 
that the ratio between the probabilities of capture 
and loss in such light substances should vary as a 
much higher power of the velocity than that holding 
for the heavier substances examined by Rutherford, 
and that for high-speed a-particles this ratio should 
be much smaller for the light substances than that 
observed for the heavier substances 

At the suggestion of Prof. Bohr, the writer under¬ 
took an experimental investigation m order to test 
these results The apparatus was of the same 
type as that used by Rutherford to examine the 
capture and loss of electrons by a-particles m gases, 
In this method the beam of a-rays passing mto a 
vacuum through a mica window is deflected bv a 
magnetic field The distribution of the scintillations 
then shows two distinct peaks corresponding to 
singly- and doubly-charged a-particles. If now gas 
is let into the deflexion chamber, this distribution is 
changed on account of the loss and capture of electrons 
by the a-particles when passing through the gas. 

On increasing the pressure of the gas the peak 
corresponding to the smgly-charged particles gradu¬ 
ally disappears and there is established between the 
two peak 9 a continuous distribution of scintillations 
due to particles which have either lost or captured 
an electron during the passage through the gas 
When the pressure was so adjusted that the number 
of singly-charged particles had decreased in a given 
ratio, it was found that the continuous distribution 
in air was essentially different from that in hydrogen, 
the density of scintillations for any given deflexion 
in air being more than double that m hydrogen 
This shows that the probability of capture is consider¬ 
ably larger in air than in hydrogen in circumstances 
m which the probability of loss is the same. 

This conclusion was confirmed by a closer examina¬ 
tion of the continuous distribution of scintillations 
m air and hvdrogen at different pressures. While 
in air a considerable part of this distribution had to 
be ascribed to capture, it was found that the dis¬ 
tribution in hydrogen could be accounted for within 
experimental error on. the assumption that it resulted 
solely from the loss of electrons by the a-particles. 
In close agreement with Rutherford’s measurements, 
the mean free paths for capture and loss in air 
(reduced to normal pressure and temperature) were 
found to be 2-1 mm. and 10 x 10mm respectively, 
The velocity of the a-particles was 1 75 x io # cm. 
per sec. At this velocity the mean free path for loss 
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in hydrogen was fo&nd to toe 7^8 * io~* mm, in 
satisfactory agreement with ionisation theory. As a 
lower limit for the mean free path for capture in 
hydrogen the experiments gave 200 mm. Although 
the probability of capture m hydrogen predicted by 
theory corresponds to a still longer mean free path* 
the experiments seem to afford suggestive support 
for the theoretical considerations, 

J. C Jacobsen. 

Universitetets Institut for teoretisk Fyaik, 
Copenhagen, May 17 


Birth of Peripatus in England. 

A record of the birth of living Penpatus in 
England is perhaps worthy of note, especially since 
the case is probably unique. At least it serves to 
show how a creature which is particularly susceptible 
to its environment may be earned very long distances 
overseas and kept in captivity, The present case is 
all the more striking because only a single animal was 
brought from Australia, it is not, therefore, one 
survivor out of many. 

During 1925 one of us (Miss Fordhara) visited 
Western Australia for the purpose of collecting 
certain zoological material for research. Amongst 
other items in the programme it was intended to 
collect a number of Penpatus late in the season 
(the animals disappear at the beginning of the dry 
season in Western Australia—say, October or 
November). Unfortunately the wet season was 
remarkably dry last year and extremely few Peripatus 
were to be found. Only one living Penpatus com¬ 
menced the voyage from Australia to Europe, and this 
was captured on September 20 At this time of the 
year fertilised females may be found. 

Contrary to our expectations, the specimen survived 
the ocean voyage and continued living at Liverpool, 
where it arrived in January The animal turned out 
to be a female, and during the month of April, six 
months after its capture and at least five months 
after contact with other Penpatus and four months 
after leaving Australia, gave birth to young of which 
two are actually living now with the mother (May 18). 

The specimen is kept on its native soil in a large 
glass museum jar with glass stopper It lias pieces 
of bark for shelter, and it is given bits of woodlice, 
which apparently it does not eat. A few termites 
were present in the soil and there are numbers of 
Protura. 

It is thus quite clear that the Western Australian 
Peripatus receives spermatozoa during the wet season 
(winter), and that the period of gestation is upwards 
of six months, when normally the animals are hidden 
away within rotting wood or below the soil during 
the dry season. William T. Dakin. 

M. G. C. Fordham. 

Zoology Department, University, 

Liverpool, May 18. 


The Sensitivity of Selenium Cell*. 

The selenium cell, as a light-sensitive element, has 
always been held to have the inherent drawbacks of 
inertia and lag, and therefore to respond too sluggishly 
to changes in light intensity, ana to return to its 
normal low conductivity much too slowly when the 
illumihation to which it has been subjected is out off. 
Several forms of photometer are now in use in which 
selenium or photo-electric cells are employed, and were 
selenium more certain and more prompt in action it 
would offer certain advantages over the phbto^etoqtric 
cell. * , , t 
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A, Korn did much to increase the utility of selenium 
by simultaneously subjecting two cells of different 
sensitivity to the source of light, using them on 
opposite arms of a Wheatstone bridge arrangement 
He found that for an increase of illumination II , the 
current y obtained for a given voltage passed through 
the cell was adle" 8r ^ m f where p is an inertia constant, 
and m the * exponential inertia ' , m should be as 
much below i in value as possible and depends on the 
mode of preparation of the cell 
By selecting two cells such that 

<*(?,-yi) _ 0 

dt 

where y t and y % are respectively the small increments 
in conductivity for an illumination of time dt —which 
means that the product afi of each cell is practically 
the same — wonderfully sharpened action can be 
obtained which should be of the greatest value if it 
were applied to photometric work. 

I have recently tried passing a single-phase alter¬ 
nating current through a Kipp and 4 onen selenium 
cell, and, as 1 anticipated, the lag is automatically 
eliminated at each alternation of current, with the 
result that the cell responds with great celerity to 
changes m illumination and returns to zero— i.e , 
its * dark conductivity *— with great swiftness The 
cell returns to the same zero time after time after 
quickly repeated illumination, very unlike its ordinary 
behaviour when the conductivity m the dark creeps 
up each time the illumination is cut off through 
cumulative ionisation The periodicity of the current 
must of course be greater than that of the changes 
m light intensity 

It is quite easy to rectify the current that is passed 
through the cell so that an ordinary galvanometer can 
be used. The experiments indicate that by using 
alternating current an entirely new held of possibility 
is opened up for the selenium cell Some years ago, 
when reproducing records of the voice on kmemato- 
graph film with selenium, I found -that so many as 
8000 vibrations per second could be dealt with dis¬ 
tinctly, which indicates that our conception of the 
rate with which selenium can respond to changes in 
light intensity lias been greatly handicapped By the 
employment of alternating current, and so accelerating 
its rate of change, we may find that the selenium cell 
is of an extremely high order of sensitivity 

T Thorne Baker. 

Research Department, 

Imperial Dry Plate Co,, Ltd , 

Cricklewood. 


Magnetic Properties of Single Crystals of Iron. 

In a letter to Nature, May 29, p. 753, Messrs. 
Honda, Kaya and Masuyama give a short account 
of some magnetic properties of single crystals of iron. 
In this laboratory I have investigated various 
magnetic phenomena in single crystals In the 
Proc. Roy, Soc., toy, 496, 1925, an account of the 
variation of the susceptibility with the direction in 
the crystal has been given, and it may be mentioned 
that later a theoretical explanation of the effect has 
been given by Mahajani (Comb. Phil Soc., 23, 136, 
In the Proc. Roy, Soc., 109, 570, 1925, experi¬ 
ments on the effect of crystal structure on magneto¬ 
striction have been described. This work is similar 
to that now described by Honda, Kaya and Masu- 
yama, and their results are in very good agreement 
trith those of the present writer. The rods used by 
them were much larger than those of our experiments, 
and thrir accuracy may be higher, particularly in the 
mh^uremont, of the magnetic intensity, but out 
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results are more definite m that the rods used by us 
wore orientated, within two or three degrees, parallel 
to a (100), (no), or (111) crystal axis. For example, 
we showed definitely that for the (in) direction there 
was only a contraction, a fact surmised by Honda, 
Kaya and Masuyama. 

We hope to publish shortly some work already 
completed, on the change of resistance of iron-crystal 
rods in a longitudinal magnetic field The results of 
this work have an important bearing on the pheno¬ 
menon of magneto-stnetion, as they indicate that the 
increase in length for the (100) axis is quite different 
in origin from the decrease in the (in) direction. 

W. L Webster 

Trinity College, 

Cambridge 


The Taxation of Research. 

We have received notification that the Inland 
Revenue authorities are about to challenge the 
right of the Chemical Society as a charitable 
institution to recover the income tax deducted at 
the source from the interest on its invested capital. 
For eighty years the Society has published freely 
new knowledge m chemistry, and has earned a 
financial burden which could not have been borne 
had not Governments in the past provided rent-free 
accommodation and relieved the Society from 
taxation 

The great increase which has taken place, and is 
still taking place, m the amount of research work in 
chemistry emanating from our universities and 
university institutions renders it difficult, even under 
present conditions, for the Society to carry out the 
duties assigned to 1 i by its charter, in view of the 
fact that within the past seven years its expenditure 
has increased bv some 7000/ a year 

The margin between solvency and bankruptcy is 
small and may disappear if the Society is subjected 
to the taxation suggested 

H B Baker, President 
Jocelyn Thorpe, Treasurer 
Koval College of Science, 

*South Kensington, 

London, S W.7, 

June 8 


The Coal Fire. 

It is the opinion ot every one with whom I have 
spoken on the matter, that a coal fire possesses some 
subtle qualities which a gas or electric fire lacks In 
her letter to Nature, March 6, p 343, Dr. Slopes 
instances the great curative powers of a glowing 
coal fire, and the renewed vitality she experienced 
after exposure to it during convalescence My own 
experience with chickens has a direct bearing on 
the subject. 

A number of chickens hatched during April, and 
housed m dry quarters well heated by oil lamps, 
round which they could cluster, appeared to be m a 
half-dying condition and looked exceedingly unhappy. 
On being placed before a bright coal fire, recovery was 
rapid, and they became so lively in an hour or so 
that they were often difficult to recapture. 

Contrary to the experience of Prof Hill with 
animals* (Nature, April 3, p. 487), close up electric 
lamps apparently do not exert a similar beneficial 
influence on chickens. A visit to any establishment 
in this city where these birds depend on electric 
lamps for warmth and in part fpr light will bear this 
out, J.D. Fux.ton. 

■ The University, 

Glasgow. 
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The Relationship of Physics to Aeronautical Research 1 

Bv H. E. Wimperis, Director of Scientific Research, Air Ministry. 


A VIATION is now entering upon a new and 
intensely interesting phase—one which will call 
for every scientific resource at our command, The 
materials of construction are changing : wood is giving 
place to metal. The engine proves to have most 
unexpected possibilities ahead of it through the in¬ 
crease of intake pressure; whilst the very lifting 
structure itself may possibly change, for some purposes 
at least, from linear motion to rotary. Now in 
aeronautical work there can be no doubt that scientific 
studies have been considerably stimulated by problems 
which have arisen directly from aeronautical en¬ 
gineering The thought of those physicists who have in 
recent yeais done such brilliant work on the mathe¬ 
matical theory of fluid motion was stimulated in 
no small degree by the results obtained either in the 
wind channels of our aerodynamic laboratories or in 
free flight on the full scale 
Aeronautics by its youth escaped the medievalism 
of the old-time practical engineer; it was launched well 
in the modem scientific path by the formation some 
seventeen years ago of the Advisory Committee for 
Aeronautics, which after two phases of re-adjustment 
is still with us as the Aeronautical Research Committee 
When 1 first knew it, it was presided over by that 
kindly and gracious being the late Lord Rayleigh ; in 
those days the field of work was small enough for all 
matters to be dealt with by the single Committee, 
Now the scale is so much greater that many sub¬ 
committees and panels have to share its responsi¬ 
bilities. The latest phase is the organisation under 
the Air Ministry of a separate scientific research 
department to ensure that scientific investigations 
shall receive their due, and be vigilantly guarded 
against any competition for money, staff or fanjities 
by the seemingly urgent claims coming from other 
quarters, 

The scientific research staff of the Air Ministry 
closely resembles the corresponding staff at the National 
Physical Laboratory in its method of recruiting, its 
scales of pay, and its conditions of work. This staff is 
about eighty in number, and of this general 4 pool * 
some four-filths work in the laboratories at Famborough 
and the rest at such stations as Martlesham, where the 
performance of new airplanes is studied, Felixstowe, 
where corresponding work is done for seaplanes, and 
the Air Ministry laboratory m the Imperial College of 
Science, where special problems, mainly physical and 
chemical, are studied 

The examination of the flow around aerofoils and of 
the fluid forces brought into play has naturally formed 
one of the chief items of physical research in the wind 
channels of the aerodynamic laboratories throughout 
the world. The simpler measurements usually made 
on aerofoils are the lift and drag coefficients and the 
motion of the centre of pressure. These, the ordinary 
methods of classical hydrodynamics, are not capable 
of predicting from theoretical considerations alone, 

1 From 4 lecture deliVCTed before the institute of Physics, at the Royal 
College of Science, South Kensington on June 7. 
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smee the mathematics deal only with the motion of a 
fluid in which viscosity plays no part. 

In the case of a simple mathematical shape, such as 
a cylinder placed at nght angles to the flow, the 
positions of the streamlines, as determined for an 
inviscid fluid, differ appreciably from those which 
would arise in a viscous medium such as air. In the 
former fluid, moreover, no resultant force acts upon 
the cylinder, whereas measurements made in an air 
channel show that considerable forces are brought 
into play. Indeed, without such forces flying would 
not be possible. 

If now to the streaming of the inviscid fluid past the 
cylinder there be arbitrarily added a ‘ circulation ’ of 
the fluid around the cylinder, there at once comes into 
existence a resultant force at right angles to the 
stream This has an immediate analogy with the lift 
force experienced by an aerofoil, and with the propulsive 
force produced by the action of the wind on the rotating 
cylinder of the Flettner rotor ship. 

It is seen, therefore, that by the addition of the 
idea of a 1 circulation * around the body, a possible 
explanation is given for the existence of lift forces, and 
in recent years, by the employment of this convention, 
successful efforts have been made actually to predict 
the lift of certain forms of wing section. Naturally, a 
theory such as this has had to lace much criticism, but 
some years of experience with it have enabled com¬ 
parisons to be made with data obtained m the 
laboratory, and such comparisons have shown that it 
affords a close approximation to what actually happens 
The theory itself was. built upon the work of many 
investigators, and among that many I would like 
specially to refer to the work of Lanchester, Joukowsky 
and Prandtl. As a result of the work of these and other 
pioneers, therefore, we find it useful in aerofoil design 
to study the effect of imposing upon the motion of an 
inviscid fluid a ' circulation/ of unknown origin, 
around the aerofoil of sufficient amount to carry what 
is known as the 4 stagnation point ’ to the trailing 
edge of the wing. * Circulation ' must have a physical 
existence, since the velocity is greater above the wing 
than it is below, though this real circulation is a 
circulation with no slip, whereas the mathematical 
circulation has slip. Hence the rather amusing situa¬ 
tion arises of adding to the mathematical study of 
streamlines a conventional motion which could not 
really arise in an inviscid fluid ! So long, however, as 
the limitations to the theory are borne in mind no harm 
can be done, whilst the results of such mathematical 
work are of the greatest utility as a first approximation 
as to what is happening. 

One great merit of Prandtl’s work is that his theory 
enables the lift of a wing of limited span to be deduced 
from the known performance of a wing of the same 
cross-section but of unlimited span ; in other words, 
that the results of three-dimensional flow can be 
deduced from the known two-dimensional. The two* 
dimensional flow can be studied in two ways: experi¬ 
mentally, by means of a model wing-section stretching 
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right across the wind channel; and mathematically, 
v by the method initiated by Joukowsky, who found a 
way of predicting these forces by the mathematical step 
of converting a circle into the desired aerofoil shape 
by means of a suitable conformal transformation. For 
a limited number of aerofoil shapes it is therefore 
possible to deduce theoretically the performance for 
two-dimensional flow, whilst by the Prandtl theory it 
is possible to convert these results from two-dimensional 
to three-dimensional conditions. This work has been 
put to use by the Air Ministry scientific research staff, 
and some six aerofoil sections have been designed on 
this basis with the object of obtaining in the first 
instance a good thick wing, and in the second, a good 
racing wing. This theoretical work has been fully 
confirmed by subsequent experimental results on such 
aerofoils, whilst on certain of these wings full-scale 
work in free flight has been put in hand. 

Many attempts have been made to build a type of 
aircraft known as a helicopter, which is fitted with rotat¬ 
ing wings driven by one or more engines. Little success 
has, however, been met with in spite of considerable 
expenditure. But in the last year or two, real success 
has been achieved by Sen or de la Cierva with his 
‘ autogiro 1 ; this machine is not strictly a helicopter, 
however, since the windmill is not power driven But 
I think there is little doubt that it is through the 
autogiro, or, in English, the gyroplane, that we have 
the best means of studying the performance of all 
rotating wing machines. One of the difficulties with 
a rotating wing is that the part which is moving in 
the direction of flight has a higher airspeed than 
the retiring part, and this leads to greater Lift on 
one side of the machine than the other Mechanisms 
to balance these forces mechanically are most com¬ 
plicated to build and still more complicated to control. 
Cierva cut the knot of this difficulty by hinging his 
blades close up to the vertical shaft. This meant that 
the advancing blade merely lifted a little above its 
average position while the retiring blade fell a 
little below that level; thus the wings oscillated in 
a vertical plane during each rotation and presented 
some analogy to the flapping flight of birds Centrifugal 
force prevents the wings from folding up about their 
hinges. 

Owing to wall interference in the wind-channel tests 
that have previously been made on such windmills, or 
for some other reason, their capacity for slow descent 
under load was underestimated. This underestimate 
was first realised as a result of the tests carried out at 
Famborough last summer with a Cierva gyroplane in 
which the vertical velocity was some 15 feet per 
second only, about half the speed of fall of a parachute 
carrying the same load and having a diameter equal 
to that of the windmill. 

Full-scale tests on aircraft components usually re¬ 
quire a greater space than can be given in a laboratory, 
and in consequence the physical investigations arising 
therefrom need to be carried out through the medium 
of models. It is no difficult matter to make an 
accurate scale model of any form of aircraft, and to 
proyide a wind channel of such dimensions as will 
take the test reasonably representative. That is 
relatively simple, but a difficulty soon arises through * 
wbft is known as * scale effect/ The study of scale 
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effect is intricate and much work has yet to be done. 
But it has been proved that model tests in the wind 
channel would represent what happens on the full scale 
if a certam physical ratio were preserved; this ratio 
is the product of length by velocity and divided by 
the kinematic coefficient of viscosity. This ratio is a 
non-dimensional one and it is coming to be known as 
the f Reynolds' Number/ Model tests in wind channels 
as we at present know them give a value of the 
Reynolds' Number of but one-tenth of that appropriate 
to full scale. This is unfortunate, since it means that 
within the range of velocities available m the ordinary 
wind channel only a very small portion of the correction 
for the change of the characteristic under measurement 
with the Reynolds' Number can be studied: hence to 
deduce full-scale results from wind-channel experiments 
may mean extrapolation in the ratio of something 
like io : 1. 

A limit to the air velocity in the channel 15 imposed 
by the considerable increase of horse-power for such 
operation, there is also an obvious limit to the 
dimensions of channels, and it follows that the only 
opportunity of obtaining a Reynolds' Number com¬ 
parable with that applicable to full-scale conditions is 
by means of an increase in density of the air, or else 
of its replacement by some fluid having a higher 
specific gravity. Much interest has been taken in the 
pressure channel recently built at Washington, which 
is capable of being operated at an internal pressure of 
20 atmospheres, so realising a Reynolds' Number equal 
to that of full-scale work, when allowance is made for 
the fact that a pressure tunnel is best run at about 
half the airspeed of an atmospheric tunnel, so that the 
amount of the forces acting upon the model may be 
kept within bounds. It is too early to say whether 
this channel has entirely fulfilled its constructors’ hopes, 
but from such tests as have been reported it seems that 
the method of testing rendered possible by its use will 
prove to be of great utility. 

Another form of model-testing is that carried out in 
the Yarrow tank at the National Physical Laboratory, 
This tank was originally built for the testing of ship 
models, but in recent years it has also been used for 
work on models of seaplanes. Investigations of this 
sort become specially necessary when the seaworthy 
characteristics of seaplanes need study These craft 
have to be designed in relationship not only to their per¬ 
formance as flying machines, but also as to their habits 
when travelling on the surface of the water before they 
become entirely air-bome. For the aerodynamic 
characteristics the wind channel suffices, but for the 
study of the period prior to flight the tank is necessary. 
When considering the size and speed of a tank for this 
purpose one is faced with the consideration that the 
model must run at what naval architects term the 
‘ corresponding speed' to that of the full-scale machine; 
speeds are said to be corresponding when the ratio of 
the velocity to the 9quare root of the length of the 
model is equal to the velocity of the ship divided by 
the square root of its length. This ratio, it will be seen, 
is quite different from the Reynolds’ Number above 
mentioned and it leads to totally different design 
requirements. 

1 It might be thought from what has been said that 
the main purpose of the tank is to make accurate 
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quantitative measurements. This, however, is not the 
case, since probably the chief use of such tests is a 
qualitative examination of the wave motion created 
by the hull, particularly in relationship to the position 
in which the engines and propellers are proposed to 
be placed. 

The physical problems presented by the aero 
engine are for the most part not peculiar to aeronautics, 
but are part of the general study of the internal com¬ 
bustion engine. The use of this type of prime mover 
for aircraft does, however, present special problems 
owing to the urgent demand for * reliability ’ on one 
hand and lightness on the other. Moreover, there is 
always the tenuity of the air at altitude to be reckoned 
with. 

As a matter of fact, the aero engine has improved 
enormously in recent years—not so much perhaps as the 
result of scientific study as by sheer hard efficient work 
on the part of the engineering staffs of the engine- 
builders. As witness to this remarkable success, I would 
specially mention the performance of the Napier water- 
cooled engine on the flight to South America, the ex¬ 
cellent behaviour of the air-cooled Jaguar engine on 
Mr Cobham's flight to South Africa and back, and by 
no means least, the remarkable achievement of an 
air-cooled Jupiter engine in flying 25,000 miles without 
any overhaul. 

Need for lightness of construction brings in quite 
other considerations. For high output, high efficiency 
is necessary, and this calls for increased compression 
pressures and a consequent liability to the troubles 
induced by detonation. The study of detonation and 
the means of avoiding it are fitting studies for physicists. 
Equally fitting are the investigations necessary to 
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ascertain whetherthe output of the engine in relation 
to its weight can be increased by what is known aa 
supercharging, and if so, how far in that direction it is 
expedient to go. All the while it has to be borne in 
mind that the engine must not only be capable of 
operating in a normal atmosphere such as that in which 
most internal-combustion engines work, but also in 
conditions in which the pressure may be only one-third 
of that at sea level and in which the atmospheric 
temperature may be no less than 50° Centigrade below 
zero. 

This sensitivity of the engine to atmospheric pressure 
has led naturally to attempts to create an artificial 
atmosphere of increased density in the engine intake. 
A scheme of this sort was indeed mooted by Sir Dugald 
Clerk more than twenty years ago, and was called by 
him ‘ super-compression/ It is now known as 
‘ supercharging ’ when the effort is to maintain an 
intake pressure at all altitudes equal to that at ground 
level, or * boosting ’ when the effort is to increase the 
intake pressure by a constant fraction at all heights. 
These developments present an infinitude of problems 
most of which are now beginning to be seriously 
tackled—their close relationship to detonation is a 
complicating phenomenon. There are such great 
possibilities in this direction that a material decrease 
in weight per horse-power at altitude may confidently 
be looked for in the not distant future 

We live in a wonderful age. Just as in the thirteenth 
century the splendour of life must have seemed most 
to surround the work of the architect, or in the fifteenth 
century that of the painter, so it appears to me in the 
present age does it crown the labour and achievement 
of the physicist. 


Iron in Antiquity . 1 

By Dr. J. Newton Friend. 


I T would be difficult to find a subject of greater 
interest than the study of iron in antiquity. 
Man's first acquaintance with the metal undoubtedly 
dates back, in certain districts, to the Stone Age At 
that time meteoric iron would be much more common 
than now, and primitive man would soon observe that 
the metal was more malleable than ordinary stone, 
and could 0c cold worked, by repeated hammering, 
into simple shapes for ornament or for personal use. 
Probably this was the origin of the metal beads, the 
oxidised remains of which have been found in pre- 
dynastic tombs in Egypt, dating back to about 4000 b.c 
But it was not until man had progressed slowly upwards 
through ages of unremitting toil that he learned of the 
connexion between metallic iron and certain of the 
stones around him, and succeeded in reducing the metal 
from its ores. 

Iron appears to have been manufactured in the Near 
East at a fairly early date. The Hittites 1 were begin¬ 
ning to use iron weapons for military purposes about 
1300 n,c., and Rameses II., King of Egypt, is known to 
have applied to the Hittite king for a supply of the 
metal. Whether he obtained it or not is unknown, 
but a mutilated letter has been found, possibly 
addressed to Rameses II., in which the Hittite king 

4 Substance of a lecture delivered at the Royil Institution on June 
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states that he is sending an iron dagger, and promises 
to forward a supply of iron. 

The Philistines are believed to have introduced the 
general use of iron into Palestine, although the metal 
was known many years prior to that. It is clear from 
references in the Old Testament (see 1 Sam. xiii. 
19-22) that the Philistines retained the monopoly of 
working iron, with the result that at first there was no, 
smith in Israel, and the only Hebrew persons possessing 
iron swords were Saul and Jonathan. In other words, 
the Philistines had already entered upon their iron age 
when the Israelites were still in their bronze age. By 
the time that David ascended the throne, however, the 
use of iron was becoming more general. Nevertheless, 
it is interesting to note that no iron tool was allowed 
to be used in the construction of Solomon’s temple at 
Jerusalem. The employment of iron would have been 
offensive to God, who had in previous years spoken 
against the use of metal, and had ordered (Ex- xx. 
25) any altars erected to Him to be made of unhewn 
stone. In view of this the following tradition is 
interesting. Whilst the present writer was in Jeru¬ 
salem last year, his dragoman informed him of ft 
curious belief prevalent amongst the Jews to the 
effect that if the crevices in the ancient wall at the 
famous Wailing Maca bre completely filled With 
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iflPri mils, Jerusalem will once again he restored to 
the Jews. 

The Greeks and the Cretans would appear to have 
been the first European peoples to use iron. Homer, 
who lived about 880 B.c., was very familiar with the 
metal. The Homeric age, however, as depicted in the 
** Iliad ” and “ Odyssey,” is several centuries earlier; 
the Phaeaceans referred to in the letter work are 
believed to have been the Minoans of Crete, famous for 
their sea power—the Britons of the Mediterranean. 
The Homeric period was transitional between the 
Bronze and the Iron Ages. Iron was listed amongst the 
treasures of the wealthy, but was in general use only in 
the peaceful pursuits of agriculture Probably the 
metal lacked homogeneity and could not be relied upon 
in such thin strips as would be necessary for swords, 
owing to its tendency to bend or snap. The Vikings 
2000 years later were familiar with this difficulty, as 
is evident from the Icelandic sagas One frequently 
reads that the swords would not “ bite,” and occasion¬ 
ally we are told that the sword bent so seriously that 
the warrior often had to straighten it under his foot ! 
This surely was giving his opponent too much of an 
advantage 

The Romans about 2000 years ago were skilled 
metallurgists, Virgil in his “ Aeneid,” written about 
40 h c , describes a smithy in full work, and refers to 
the steel hissing as it is quenched in water, showing 
that the art of tempering was practised. Pliny some 
years later showed a wide knowledge of the ores of iron 
and of the working of the metal He appears also to 
record, m what is otherwise an obscure passage, the 
accidental production of cast iron For this product, 
however, there was at the time no practical use, as the 
Roman furnaces were incapable of dealing with it 
The tendency of iron to rust was regarded by Pliny as 
Nature’s punishment on the metal which, owing to its 
use in warfare, “ brings the greatest dangers upon 
perishable mortality.” Occasionally, as now, the 
rusting of iron was turned to good account, A very 
clever metallurgical conception was attributed by 
Pliny to Aristonidas, who, wishing to express in a 
statue at Rhodes the “ fury of Athamus subsiding into 
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repentance after he had thrown his son Learchus from 
the rock, blended copper and iron, m order that the 
blush of shame might be more exactly expressed by 
the rust of the iron making its appearance through the 
shining substance of the copper.” 

Iron was regarded as symbolical of Mars, the god 
of war, and the alchemists represented it by the 
symbol 6 , which is usually supposed to be derived 
from the shield and spear of that god. The popular 
idea that iron is a useful remedy and invigorates the 
constitution owes its origin largely to this connexion 
with the virile-god, who was supposed to transmit his 
strength to his dedicatee. Ancient legend has it that 
King lphiclus of Phylaeea about 1380 b.c was very 
anxious to beget children, and was successfully treated 
by the shepherd Melampus, who dosed him with iron 
rust in wine—the earliest vinum fern of the pharmacist 
on record ! 

Iron was known to the Britons long before the 
advent of Julius Caesar. The Romans greatly 
extended its use in Britain, and numerous objects of 
iron are continually heing unearthed on the sites of 
various ancient Roman stations One of the most 
interesting of these is an iron ring, probably the remains 
of a ferrule, found last year at Unconium. It appears 
to have been made by bending a strip of iron into a 
circle and soldering the ends together with some copper 
alloy. This is the first recorded example of such work. 

Cast iron was known in Sussex by 1350 ad and 
soon became quite a familiar commodity It was at 
first used exclusively for casting purposes. In 1516 a 
cast-iron gun weighing nearly 5 tons was made, and 
m 1588 the Spaniards armed their Armada with cast- 
iron guns as well as with tjie more familiar bronze 
weapons 

When, many years later, it was found that cast iron 
was the most suitable starting-point for the manu¬ 
facture of iron and steel, the demand for it increased 
rapidly. In 1800 the United Kingdom produced about 
\ million tons of pig iron, a quantity that in 1913 had 
increased to a maximum of more than 10 million tons. 
In 1925 it had fallen to little more than 6 million tons— 
the aftermath of the War 


Structural Features of the Earth . 1 


A RGAND’S distinguished services in unravelling 
the structure and history of the Pennine Alps, 
and of the Alps in general, ensure a respectful hearing 
for his present wider venture. Wide it undoubtedly is, 
for its seemingly ample title, “ La tectonique de TAsie,” 
in no way contains it. Asia furnishes the text, the 
subject is Suess’s own, the face of the earth. 

It is interesting to find de Margerie, who did so 
much to secure recognition for Suess’s masterpiece, 
acting as godfather to the new arrival. Argand 
Explains that the basis of his memoir is a manuscript 
map* <xf which he prepared a first draft in 1912. The 
following year, de Margerie introduced this map to 
the notice of the Canadian meeting of the International 
Geological Congress, and since then has done all in 
power to secure its publication. The Belgian 
tnetetmg, 1923, promised us the map. The memoir, 
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at any rate, is in our hands. In acknowledging his 
debt to de Margerie, Argand admits that he could 
not have faced the task without the help of this 

* prince de la bibliographic/ Where so much is given, 
it may seem churlish to grumble, but many a student 
will miss any attempt at a considered bibliography in 
connexion with Argand’s memoir. Perhaps the author 
felt that, when one writes of the world, the catalogues 
of libraries are themselves the bibliography. 

Argand considers that modem knowledge requires 
a modification and extension of Suess’s achievement, 
not a reconstruction. He starts by adopting Bertrand’s 
time-definitzon of mountain building, employing it in 
a somewhat elastic sense: the Caledonian Cycle of 
mountain-building belongs to Lower Palaeozoic times; 
the Hercynian to Upper Palaeozoic times; and the Alpine 
to Secondary, Tertiary, Quaternary, and Recent times. 

* The deformations produced by horizontal pressure 
acting during any particular cycle are of several 
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different kinds. Argand employs the following clari¬ 
fication—the particular examples quoted belong to the 
Alpine Cycle: 

(1) Deformation of thick comparatively uncon¬ 
solidated marine sediments This gives rise to 
coastal chains , such as girdle the Pacific Ocean, and to 
geosynchnal chains (generally double), represented by 
the great series that reaches from the Himalayas, by 
way of Persia, Anatolia, and Greece, through the 
Carpathians and Alps, and so into Spain* The Indo- 
African-Eurasian geosynclinal senes unites with the 
Asiatic coastal series in the Malay Archipelago* 

(2) Continental deformations that affect the founda¬ 
tions and cover of continental areas. The foundations 
of a continent consist of sediments compacted by 
some early cycle of mountain building (along with 
batholithic intrusions). The cover is the veneer of 
relatively unconsolidated sediments locally deposited 
on the foundations in epicontinental seas, fresh-water 
lakes, etc. Foundation folds , or pits de fond , may reach 
from any depth up to the surface. Where cover exists, 
it may be bent along with the foundation, and so give 
rise to one type of cover fold. Another type is ex¬ 
emplified in the Jura mountains, where cover has 
parted company with foundation. 

Argand attributes very great importance to founda¬ 
tion folds. Their existence can be detected in a 
variety of ways. In Scandinavia it is the present 
height of the mountain chain that betrays its Alpine 
date. The Alpine fold responsible for the elevation 
(or re-elevation) is of so great a radius of curvature 
that it escapes purely geological search—all the read¬ 
able folding and thrusting in this district are admittedly 
Caledonian. In the Pyrenees, Caucasus and Thian- 
shan, matters are easier for the geologist. These 
chains consist of groups of accentuated foundation 
folds that have broken into semi-rigid nappes, and 
have involved very considerable thicknesses of post¬ 
foundation cover. Many foundation folds, and these 
the more important, are a direct expression of the 
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same push as makes 1 the geosyiidiftal folds. Others* 
like the Mt, Bknc massif, have been produced fa* ^ 
directly through interaction with geosynchnal folds. 

In his more definitely theoretical pages, Argand 
adopts Wegener’s hypothesis of continental rafts of 
sial drifting upon sima, Geosynclines are intra¬ 
continental regions characterised by thick marine 
sedimentation. Their site is generally determined by 
a tendency for two parts of a continental complex to 
drift asunder. The connecting sial stretches, and as 
it stretches, its upper surface sags and thus provides 
a trough for the sea and its sediments, while its lower 
surface rises, followed by underlying sima* So long 
as the stretched connecting sial holds together, the 
subsidence is geosynclinal Where the sial parts, the 
subsidence becomes oceanic. Eurasia and Indo-Africa 
have passed through long periods when they tended to 
drift apart. Such periods have seen the growth of 
the geosynclinal sea known to geologists as the Tethys, 
of which the Mediterranean is the latest recrudescence. 
During other periods, the two continental masses have 
tended to drift together, and have squeezed up geo¬ 
synclinal mountains, that include the Himalayas of 
to-day as a supreme example. 

One might continue this summary indefinitely, and 
discuss the making of the Mediterranean or the bow 
and stem phenomena of drifting continental rafts as 
exhibited along their oceanic margins. Space for¬ 
bids. Let us merely recall the advice given to young 
Darwin preparing for his voyage on the Beagle . 
LyelFs “ Principles ” had just appeared* “ Get the 
book,’ 1 ’ said orthodox old Henslow, “ study it, but 
don't believe it*” Argand has succeeded in correlating 
an enormous number of geological phenomena, and 
has thus given them a realisable unity. It may be 
wise, for the present, to consider his co-ordinating 
principles with a perfectly open mind ; but this should 
not render us any the less grateful for the accomplish¬ 
ment of a singularly arduous and helpful piece of 
research. E. Bailey. 


Obituary. 


Sir Stb.wart Stockman. 

N the debate on foot-and-mouth disease in the House 
of Lords' on Thursday, June 3, Lord Bledisloe, 
Parliamentary Secretary to the Ministry of Agriculture, 
said that Sir Stewart Stockman. Chief Veterinary Officer 
to the Ministry of Agriculture, had died on Wednesday 
in Scotland, and Sir William Leishman, chairman of the 
Foot-and-Mouth Disease Investigation Committee, had 
died in London. In both cases the Ministry had lost 
very able research workers and administrators, and 
the loss, so far as his department was concerned, was 
a very serious one. 

Stockman's name will be readily connected with the 
drastic action taken in Great Britain during recent 
years, at enormous expenditure, in dealing with the 
menace of foot-and-mouth disease by the ‘stamping 
out' process—a method of disease control obviously 
impracticable to the epidemiologist, but in certain 
circumstances the proper means of combat in the face 
of epizootic diseases Although in its application crude, 
pnmd facie , consisting iu the wholesale slaughter of 
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known infected and all possibly contaminated animals, 
the policy of ‘ stamping-out * as understood by epi- 
zoologists is the rationally correct mode of attack when 
no other system can be readily applied or is likely to 
be efficacious, and the cost of the process is estimated to 
fall most decidedly below the losses to the community 
that will most certainly occur without resort to the 
method. It is by the adoption of the ‘ stamping-out ’ 
system that the cattle population of England yaai 
effectively cleared of formidable scourges in the shape 
of cattle-plague (rinderpest) and contagious pleuro¬ 
pneumonia during the latter half of the last century, 
and the same method was applied to foot-and-mouth 
disease, with, when one compares the incidence of this 
disease in neighbouring continental countries, most 
salutary influence upon the live-stock industry of the 
country. 

During this period the disease has reappeared from 
time to time, usually for some mysterious reason, 
among our herds, but has been dealt with consistently 
in the same manner, tyithin the last few years* hpW w 
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^ eVet, the disease has made its appearance with disturb¬ 
ing frequency and spread often to an alarming extent 
before it could be coped with by the “ stamping-out ** 
process* The heavy responsibility of deciding upon 
adherence to the standard policy fell during this time 

1 upon Sir Stewart Stockman, in his technical capacity 
asChifef Veterinary Officer to tbeMinistry of Agriculture, 
and the amount of direct observation and estimation of 
the technical situation that devolved upon him must 
have told very heavily upon his physical strength, for 
he was never a robust man. It is in connexion with his 
clear-sightedness and determination in the face of 
problems in disease control of almost unprecedented 
economic gravity that scientific workers in this pursuit 
will in future years appraise Stockman as a man of 
exceptional merit, claiming a status in epizoology com¬ 
parable to that of the greatest workers, such as Gorgas, 
in the field of epidemiology. 

Born in 1869, the fourth son of the late Mr. W J. 
Stockman, merchant, of Edinburgh and Leith, Sir 
Stewart Stockman was educated at the Edinburgh 
High School and received his professional training at the 
Royal (Dick) Veterinary College, Edinburgh, whence he 
qualified as member of the Royal College of Veterinary 
Surgeons in i8go. He then studied at the ficole 
Nationale V4t6rinaire, Alfort, Paris, and afterwards 
occupied the posts successively of demonstrator of 
pathology and professor of pathology at the Royal 
(Dick) Veterinary College, Edinburgh. He resigned 
his teaching appointment m 1900 to serve in the South 
African War (where he contracted dysentery, which 
undermined his health in later years), and after the 
termination of the war accepted a post in the Indian 
Civil Veterinary Department, which had then just been 
thrown open to recruitment by civilian veterinary 
surgeons His stay in India was-brief, for he was 
appointed Principal Veterinary Officer to the Transvaal 
in 1902 ; but while in India he already showed promise 
of his capacities for dealing with epizootic disease ; his 
work on rinderpest in that country was of high value. 
In South Africa he was confronted with most acute 
problems in epizoology, for the cattle population of 
the country had become exposed to the ravages of 
rinderpest since 1896, and new epizootics, in the form of 
East-coast fever and “ red-water,” had appeared, 
threatening the virtual ruin of the live-stock industry 
of the country. The dispositions taken by Stockman 
then to bring under control and eradicate these diseases 
and restore the live-stock industry to one of paramount 
importance in the economy of the country remain 
models of veterinary police organisation, and his 
researches in collaboration with Sir Arnold Theiler, 
thto veterinary research officer to the Transvaal, 
exhibit his genius as an experimenter. His early 
training, therefore, first as a research assistant and 
teacher, serving a prolonged apprenticeship under such 
masters as McFadyean, in England (with whom he 
remained in lifelong collaboration), and Nocard, in 
and secondly, as an executive administrative 
officer in countries where epizootic disease plays an 
extraordinarily conspicuous rdle in the economy of 
their populations, fitted him peculiarly for the assump¬ 
tion me specially arduous duties of his later years. 

. J ’{tt 19015 fkoekman Was appointed Chief Veterinary 
tU'the Board (now the Ministry) of Agriculture 
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and Fisheries, to administer the Diseases of Animals 
Acts. His activities lay in two directions in this 
capacity—first, in the organisation and development of 
a field service, comprised entirely of qualified veterinary 
surgeons trained to deal promptly and efficaciously with 
epizootics; and secondly, in the foundation of a properly 
staffed research section, to carry out investigation work 
into the nature and proper methods of control of 
disease directly affecting the interests of the British 
agriculturist. He was admirably supported in develop¬ 
ing the research activities of his department by 
the Right Hon. Walter Runciman while Minister of 
Agriculture, and a first-class laboratory—the first 
institute of its kind in Great Britain—was erected near 
Weybridge for research into the animal diseases. The 
laboratory has since been amply justified, both by the 
character and output of the researches from it, and 
among works published dealing with animal pathology, 
those upon “ red-water,” epizootic abortion, and other 
diseases of cattle, scrapie and louping-ill of sheep, 
swine fever, and certain diseases of poultry, deserve 
special mention, while the investigations now carried out 
there upon the nature of the foot-and-mouth disease 
vims are of a highly delicate technical order and aim 
at the solution of one of the most distressing factors 
besetting the valuable live-stock industry of Britain. 
Stockman’s research work into animal disease, and in 
particular his researches into bovine epizootic abortion, 
performed largely in collaboration with Sir John 
McFadyean, have earned him an international reputa¬ 
tion as a shrewd and careful observer and as a resource¬ 
ful experimenter. He was appointed Director of 
Veterinary Research to the Ministry when the Labora¬ 
tory was opened 

As mentioned above, however, it is as an epizoologist 
that Stockman must be meted the largest measure of 
distinction He worked laboriously to mitigate the 
dangers of epizootic disease afflicting British live-stock, 
and succeeded, taking advantage of the insular situa¬ 
tion of the country, to an extent wholly unknown else¬ 
where. Mention may be made of his efforts to suppress 
rabies, to eliminate glanders, to mitigate the ravages of 
swine fever, to control epizootic abortion, and bring 
about the gradually diminishing incidence of sheep- 
scab The responsibility shouldered by him, practi¬ 
cally alone, in the face of the recent incursions of foot- 
and-mouth disease, is well known, and the strain en¬ 
tailed must have told very heavily upon him He had 
only just returned from a three months’ tour to the 
Argentine, to investigate the conditions of the meat 
trade there with Great Britain, but was unable to 
resume his duties on his return. He had journeyed to 
Glasgow to consult his brother, Dr. Ralph Stockman, 
professor of matena medica and therapeutics in the 
University of Glasgow, about his health, and succumbed 
suddenly at his residence on June 2. 

Stockman was joint editor of the Journal of Compara¬ 
tive Pathology and Therapeutics , a member of the 
council and president for the year 1924-25 of the Royal 
College of Veterinary Surgeons, a former member of 
the council of the Royal Society of Tropical Medicine 
and Hygiene, member of the managing committees of 
the Tropical Diseases Bureau and Imperial Bureau of 
Entomology, and a member of the Board of Governors 
of the Royal Veterinary College, London. He edited 
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WalleV’S M Meat Inspertion.” He was knighted in the 
Ne^ Year’s honours list of 1913 for his services By 
his conscientious and unassuming manner ho inspired 
the confidence to an extraordinary degree of the 
Ministry he served, the veterinary profession, and the 
farming community of Great Britain. He married in 
1908 Ethel, elder daughter of Sir John McFadyean, 
Principal of the Royal Veterinary College, London, 
and he is survived by her and two daughters, to whom 
we tender our deepest condolences in their sad loss 


We rfe^ret to announce the following deaths : 

Dr, Albert B, Lyons, for many years a consulting 
chemist in Detroit, and formerly a member of the 
committee of revision of the " U.S. Pharmacopoeia/’ 
on April 13, aged eighty-five years. 

Sir Henry Morris, Bart., president in *906^9 of the 
Royal College of Surgeons and in 1910-12 of the Royal 
College of Medicine, on June 14* aged eighty-two years. 

Sir Frederick Walker Mott, KB.E., F.R.S, 
formerly pathologist to the Ixmdon County Asylums, 
on June 8, aged seventy-two years 


News and Views. 


The letter from the president and treasurer of the 
Chemical Society, printed on p 859 of this issue, 
raises a question that is of considerable direct import¬ 
ance to learned societies in Great Britain a nd of no 
small moment to the cause of science Hitherto the 
Inland Revenue has allowed the Society’s claims for 
repayment of income-tax deducted at source, and now 
such claims are to be disputed The grounds upon 
which the Inland Revenue is changing its attitude are 
not stated, but presumably it will contend that the 
societies m question (for other societies are also 
involved) are not described as " charitable institu¬ 
tions ” in their charters, and, perhaps, also that they 
lose any nght to this appellation by making profits 
from advertisements inserted in their publications. 
On the other side, the societies will rightly contend 
that they should not be classed with purely commercial 
undertakings, their work is not undertaken for 
pecuniary profit, and it is of educational nature and of 
national importance Remembering Napoleon's gibe 
and the saying that " a country lias the government 
it deserves,” our national neglect of science is not 
surprising, but it would not have been so persistent 
if scientific organisations had learned to speak with 
one voice Here is an excellent opportunity for 
united action, and if a test-case comes into court, it 
is to be hoped that the scientific societies will stand 
together, possibly under the leadership of the Royal 
Society, which tea” charitable institution " by the 
terms of its charter 

In view of the difficult tunes through which the 
professional classes and the learned societies have been 
passing sine*? the War, it is very regrettable that the 
inland Revenue should now go out of its way to 
increase their hardships, and unless a strong stand is 
made we fear that some of the scientific societies will 
be severely hit by the new exactment. The statement 
made by Profs Baker and Thorpe with reference to 
the Chemical Society that the " margin between 
solvency and bankruptcy is small, and may dis¬ 
appear if the Society is subjected to the taxation 
suggested,” seems to require, 1 however, some slight 
modification According to its published accounts m 
the year 1925 the Society had more than 39,000/. 
invested in high-class securities, and it recovered 
188/ in respect of income-tax deducted at source. If 
the Inland Revenue were to claim tax on dividends 
from the 5 per cent. War Loan, 1929/47, which are 
paid free of tax, the maximum total claim for income- 
tax (at 4 s, in the /.) from the Society would be about 
340/. Now the excess of income over expenditure m 
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1925 was 466/, so that the question is one of a margin 
between a surplus and a deficit on a year’s working, 
and not of a margin between solvency and bankruptcy. 
We point this out because we think that any semblance 
of overstatement should be avoided in prosecuting 
what is from even" point of view (except, possibly, 
the legal one, upon which we express no opinion) a 
very strong case 

In the House of Commons on June 8 , in Committee 
on the Finance Bill, a discussion took place on Clause 
10 (Continuation and Amendment of Part I. of the 
Safeguarding of Industries Act 1921). This clause 
provides, among other things, for the continuance in 
force for a further period of ten years from August 19, 
1926, of Part I of the Act The materials affected by 
the proposed duties are numerous—one speaker said 
that no fewer than six thousand separate articles 
were included m Part I of the Act The industries 
to be safeguarded in the way prescribed by the Act 
include the manufactures of optical glass, optical 
instruments and the component parts of optical 
instruments, as well as, for example, the manu¬ 
factures of magnetos, fine chemicals and arc carbons. 
In the course of the debate some interesting state¬ 
ments were made by the President of the Board of 
Trade, Sir P Cunliffe-Lister. Out of 37 motor 
manufacturing concerns in Great Britain only three 
were using British magnetos before the War ; to-day 
all but three are using exclusively British magnetos 
It was also stated that Great Britain is producing 
something like 75 per cent, of our home consumption 
of fine chemicals, compared with 10 per cent, before 
the War. In respect to insulin, Great Britain has 
a very large share, not only of the home market, but 
also of the world market as well. To-day there are 
three or four times the number of skilled chemists 
employed m the British fine chemical industry com¬ 
pared with the number employed formerly, while the 
optical glass industry is now being developed, (this 
is but a pale paraphrase of the tribute to the progress 
of that industry paid by Mr. F. Twythan in his 
presidential address to the British Optical Instrument 
Manufacturers’ Association.) Those responsible for 
equipping the Army, Navy and Air Forets have all 
said that their most minute requirements are met by 
the optical industry, and the industry has developed, 
a new testing apparatus which 1$ better than any 
apparatus developed in .other countries, (This, 
presumably, refers to the camera lens and photo¬ 
graphic lens interferometers of Messrs. Adari* Hdgef, 
Ltd) ■ ’ , ' 
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There were the usual arguments advanced from the 
Protectionist and Free Trade sides respectively, 
arguments with the general character of which any 

' K student of politics for the past twenty years must 
be perfectly familiar These political and fiscal 
considerations, as such, do not concern us here, but 
there are certain aspects of this question which touch 
nearly the interests of science and of scientific workers 
In the first place, there seems to have been common 
agreement in the debate that there are certain 
industries which, from their character rather than 
from their size, are essentially key industries, that is 
to say, industries which, in the interests of the nation, 
both in peace and in war, cannot be allowed to 
languish and die, whatever fiscal system be regarded 
as best suited to the industries of the country as a 
whole Whether the best method of safeguarding 
such essential industries be by a protectionist tariff, 
a direct subsidy, or a total prohibition of imports 
except under licence, is a matter of acute difference of 
opinion. The optical industry m 1920, for example, 
expressed its preference for the last course Taking 
the optical industry by way of example, the scientific 
worker has two main interests If there is not in 
Great Britain an efficient and progressive optical 
industry, in which there can be constant and close 
contact between the manufacturer and the scientific 
worker, the interests of the scientific worker and of 
science must suffer If, on the other hand, the 
scientific worker is hindered, by tariffs or in other 
ways, m obtaining the materials and instruments he 
needs, or has to pay enhanced prices for them, again 
the interests of the scientific worker and of science 
must suffer, with inevitable injurious reactions upon 
the home industry itself It should not be impossible 
to reconcile these apparently conflicting interests 
But whatever be done, the primary and paramount 
duty of fostering scientific research, and more especi¬ 
ally in any * safeguarded * industry, remains. Safe¬ 
guarding will be undoing if from a false sense of 
security it should lead to neglect of that most potent 
means of reviving a distressed industry, scientific 
research. 


Apparatus has now been installed for transmitting 
photographs between London, New York and San 
Francisco The journey from London is over the 
220 - mile land lme to the Marconi radio-telegraphic 
Station in Carnarvon, thence by radio-transmission 
across the Atlantic Ocean to the Riverhead Station 
of the Radio Corporation of America on Long Island, 
and afterwards by land lines. A description of the 
transmitting and receiving apparatus for the radio¬ 
grams is given m the Electrical Review for June 4. 
The principles of the method of picture transmission 
over telegraph wires were clearly specified by Alex¬ 
ander Bain m 1842. Practically every system is based 
Oh the division of the picture into small unit areas and 
rile transmission of the dots in these areas successively, 
When, however, it is remembered that the number of 
dots per square inch in an ordinary newspaper half¬ 
tone block is about 4000* it will be seen that the 
k operation would be very laborious. To make it 
^toij^atercially feasible it has to be quickened up very 
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considerably At Radio House, London, the photo¬ 
graph or document to be transmitted is first copied 
photographically on to a transparent celluloid film 
mounted on a horizontal glass cylinder A powerful 
beam of light is projected into this cylinder and then 
refracted out radially The light passes through- 
small areas of the film progressively, the intensity of 
the issumg beam depend mg on the transparency of 
the portion of the film it passes through It then 
falls on a photo cell, the current from which is pro¬ 
portional to the intensity of the beam. The effects 
produced by this current after amplification are 
transmitted by the land wires and by radio-trans¬ 
mission to the photogram receiver The received 
impulses actuate a siphon recorder mounted on a 
travelling carnage and operated by a motor controlled 
by a tuning fork One of the mam difficulties has 
been to obtain sufficient signal strength to over-ride 
the effects of atmospheric disturbances It seems 
highly probable that the sending of photo-radiograms 
will soon be a recognised method of communication 

In Ins discourse on ” The Spectrum of the Aurora,” 
delivered at the Royal Institution on June u, Prof 
J. C McLennan gave a short review of the knowledge 
of the constitution and state of the upper atmosphere. 
We are gaming interesting information regarding the 
constitution of the atmosphere at great heights from 
investigations on the spectra of the auroral light. 
From the work of Lord Rayleigh, Slipher of the 
Lowell Observatory, and Vegarcl, it is now known 
that the element responsible for a large proportion 
of the auroral spectrum is nitrogen. Vegard's view 
is that the well-known auroral green line originates 
in finely divided solid nitrogen in suspension, when 
bombarded by a corpuscular radiation from the sun. 
Prof MeLennan's work on the spectrum of solidified 
nitrogen, however, shows that none of the spectral 
lines found in the spectrum of nitrogen in this state 
agrees in wave-length with the ” green line,” while 
the phosphorescent spectrum of solid nitrogen con¬ 
sists of eight distinct wave-lengths, none of which is 
included in the spectrum of the aurorae Prof 
McLennan and his co-workers have observed a hue 
at 5577 35 in the spectrum of oxygen when an electric 
discharge is passed through this gas, with helium 
present in excess This spectral line possesses all the 
characteristics of the auroral green lme, and it seems 
probable that both have their origin m oxygen The 
line can be obtained with pure oxygen alone, but not 
with the same intensity as when helium is present. 
In seeking for the position of the wave-length 5577 35* 
m the spectral scheme of atomic oxygen, Prof 
McLennan and his co-workers have been able recently 
to show that the spectral system of oxygen consists 
of three sets of terms, one of which involves triplet 
and quintet terms, and the others singlet and triplet 
terms. The line 5577*35 belongs to one or other of 
the singlet-triplet systems, but it has not yet been 
assigned to any definite position. From the observa¬ 
tions on the spectrum of the auroral light it is clear 
that nitrogen and oxygen exist ih the atmosphere at 
la height much greater than was supposed hitherto, 
while neither hydrogen nor helium appears to be 
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present. While it is difficult to understand how this 
, comes about, it may be that the forces, prob&bty 
electrical, that maintain oxygen and nitrogen at the 
great heights mentioned is sufficient to draw away 
the hydrogen and the helium completely from the 
earth's atmosphere. 

The North Western Naturalist, a new quarterly 
journal, the first number of which has just appeared, 
is successor to the Lancashire and Cheshire Naturalist. 
Under its new title it appeals to a somewhat wider 
geographical and faunistic area in the hope that 
sufficient support will be forthcoming to justify the 
enterprise and to meet the undoubted needs of this 
important region Several universities and many 
societies and associations devoted to the study of 
natural history and archeology are included m the 
area, and it us indeed surprising that past attempts to 
maintain a journal which would link up these various 
activities should have met with so little success To 
judge from the contents of the first number, the scope 
of the journal is varied and wide Mr. H F Barnes 
contributes a valuable paper on the crane-flies of 
Carnarvonshire, in which both the geographical dis¬ 
tribution and ecology of the species are considered. 
Prof Boycott records the occurrence of algal cysts in 
the tissues of Lxmncca peregra, a hitherto undcscribed 
association, the elucidation of which will be awaited 
with interest News from the universities, local 
societies and museums, r 4 sum 6 s of current periodical 
literature, book notices and reviews, and interesting 
notes and records, go to the make-up of an interesting 
numbei The journal is attractively produced, and 
will be issued for the present m quarterly numbers at 
a subscription rate of ys 6 d per annum If the 
standard of this number can be maintained there 
should be no doubt of the success of the venture, and 
it is to be hoped that the editor, Mr A A. Dallman, 
will meet with that financial support which his 
enterprise deserves 

Popular Astronomy for May reproduces a short 
article distributed recently by Science Service—the 
scientific news agency of Washington, DC, USA.— 
in which it is stated that, according to information 
received from Leningrad, the 41-inch objective of the 
telescope being constructed at Newcastle-on-Tyne 
for the Simeis Observatory, in the Crimea, had failed 
to meet the optical tests specified and was absolutely 
useless At the time when this report was received 
we sent a copy of it to Messrs. Sir Howard Grubb, 
Parsons and Co , and we arc now informed that the 
statement is entirely erroneous As a matter of fact, 
the degree of separation between the components of 
the object-glass and the radu of curvature were only 
officially agreed upon between the authorities at 
Polkovo and Sir Howard Grubb, Parsons and Co 
at the end of April of this year, and until these were 
decided very little grinding could be done. One of 
the flint components of the objective was exhibited 
by the Parsons Optical Glass Co. at the Wembley 
Exhibition, and its quality and homogeneity were 
almost perfect As, however, the company wishes in 
so large a lens to approach so closely as possible to 
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perfection, several alterhative flints have bean cant, 
and others are in course of preparation ; the best Mil 
be selected from them for the Russian telescope* 
The crown component is a perfect piece of glass, and 
is undergoing a final and more extensive process of 
annealing than has hitherto been employed in the 
manufacture of large telescope objectives. Prof, 
Kriloff was recently shown in England the report 
issued by Science Service, and we are authorised to, 
say that" it is a complete misstatement of the matter.'* 
He adds. " The lenses for the 41-inch telescope have 
not yet been ground to curves, but only preliminary 
calculations of the curves have been made. There 
can therefore be no question of a test of the com- 
pletc object-glass having been made and failed. The 
representatives of the Polkovo Observatory are now 
testing the discs intended for the object-glass in order 
to select the most perfect among several which are 
available ” 

It is reported that Miss DAE Garrod of the 
University of Oxford and member of the Institut de 
Pateontologie humaine, has discovered fragments of a 
human skull, including the frontal bone, associated 
with Mousterian implements at the Devil’s Tower, 
Gibraltar, where she has been carrying on excavations 
for some time The fragments were discovered at a 
depth of about 10 ft. and exhibit characters similar 
to those of the well-known Gibraltar skull which 
belongs to the Neanderthal group If this is correct 
—and the preservation of the frontal bone, if it is 
complete, should place it beyond question—it affords 
a welcome corroboration of the attribution of this 
skull to the Mousterian period. Miss Garrod had 
already announced her intention of returning at an 
early date, and her arrival will be awaited with keen 
interest by anthropologists The circumstances of 
the discovery will no doubt be fully described m the 
paper which Miss Garrod is to read at the forthcoming 
meeting of the British Association at Oxfoid. 

Mr J R Jackson, Deputy Chief Veterinary 
Officer of the Ministry of Agriculture and Fisheries, 
has been appointed Chief Veterinary Officer in 
succession to the late Sir Stewart Stockman. 

Pro K A Bkachet, professor of anatomy in the 
University of Brussels, has been elected a member, 
and Prof. Ch P^rez, professor of zoology m the 
University of Pans, a foreign associate, of the Royal 
Academy of Sciences, Letters and Arts (Scientific 
Class) of Belgium 

The annual phytopathological meeting of the 
British Mycological Society will be held at Harpefiden, 
*Herts, on July 3. Visits will be paid to the Patho¬ 
logical Laboratory of the Ministry of Agriculture and 
the Mycological Department of Rothamsted Experi¬ 
mental Station. The secretary, Mr, E. M. Wakefield, 
Herbarium, Royal Botanic Gardens, Kew, desires 
intending visitors to inform him not later than 
June 26. 

We axe glad to learn from Mr. C. Cuthbertkon, 
F R.S., that his request fiat 20 c.c. of krypton fend 
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xenon (Nature, May 15, p. 699) met with a ready 
response. He received several sympathetic replies, 
while M. Lepape, of the College dc France, offered a 
supply of the gases at a very reasonable cost, and they 
have now reached London by aeroplane 

The following officers were elected at the anniver¬ 
sary meeting of the Linnean Society held on May 27 * 
President , Dr. A. B. Rendle , Treasurer , Mr. Horace 
W. Monckton; Secretaries, Dr W T Caiman (Zoology) 
and Mr. John Ramsbottom (Botany) New Members 
of Council • Mr. Reginald Cory, Prof J. Stanley 
Gardiner, Prof E. S Goodrich, Dr E. Stuart Russell, 
and Dr. E, J. Salisbury 

The Institution of Electrical Engineers is celebrat¬ 
ing the jubilee of the telephone on June 24, when a 
luncheon will be held at the Hotel Cecil, Strand, 
London, W,C 2 In the afternoon Sir Oliver Jx>dge 
will deliver a lecture on “ The History and Develop¬ 
ment of the Telephone ” in the lecture theatre of the 
Institution The lecture will be preceded by the 
presentation of the Faraday Medal to Col R E B 
Crompton The annual conversazione will be held 
at the Science Museum, South Kensington, London, 
S,W 7, during the same evening 

We have received a letter from Dr L A Kulik of 
the meteorite department, Mineralogical Museum, 
Academy of Sciences, Leningrad, USSR, pointing 
out that the earth passed very dose to the path of 
Pons Winnecke's comet on June 30, 1908, and will 
do so again on June 27 of this year He states that 
on that date in 1908 many meteors were observed 
and also night luminous clouds, which may have been 
associated with the approach of the earth to the 
comet's path. He asks that particulars of observa¬ 
tions of any such phenomena this year may be sent 
to him 

The spring meeting of the Prehistoric Society of 
East Anglia will be held at the Royal Anthropological 
Institute, 52 Upper Bedford Place, on Tuesday, 
June 22, at 2.30 p.m Mr A. Leslie Armstrong will 
be in the chair, and will give a short account of his 
recent work of excavation in the caves at Creswell 
Crags, from which his researches m previous seasons 
have produced valuable material bearing upon the 
northward extension of upper palaeolithic settlements 
in England. Among other communications, a dis¬ 
covery of worked flints at Beer, Devon, will be 
described by Mrs. Mae Alpine Woods, and Mr. H. 
Rainbow will present some notes on an iron socketed 
celt from the Thames. 

The ninety-fourth annual meeting of the British 
Medical Association will be held at Nottingham on 
July 16-24. The incoming president, Mr. R. G. 
Hogarth, will deliver his presidential address on July 
ao 1( and a popular lecture will be given by Prof. 
Leonard Hill on July 21. The annual exhibition of 
surgical appliances, foods, drugs, and books will be 
held on July 19-23. The honorary local general 
secretary of the annual meeting is Mr* A M. Webber, 
2 The Ropewalk, Nottingham* The provisional pro¬ 
gramme includes the following discussions, the opener's 
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name being given in brackets : The treatment of 
cancer by lead injections (Dr. W. Blair Bell), re¬ 
lationship of streptococci to scarlet fever and its 
complications (Dr R A O'Brien), food deficiency 
conditions in relation to preventable illness (Dr. S. J 
Cowell, Dr Helen M M Mackay, Sir Percy Bassett- 
Smith, and Dr J Wheatley), and the physical and 
mental effects of fatigue and monotony in modem 
industrial work 

In connexion with his article on ” Fossil Insects in 
Relation to Living Forms,” published in Nature of 
June 12, p 828, Dr R J Tillyard asks us to state 
that the very beautiful illustrations were prepared 
as reductions from the very fine photographic-enlarge¬ 
ments of the fossils made by Mr W C Davies, 
Curator of the Cawthrun Institute, Nelson, New 
Zealand 

The Cambridge University Press announces the 
forthcoming publication, in two volumes, of ” Aphasia 
and Kindred Disorders of Speech,” by Dr. H. Head. 
Vol 1 will contain a historical sketch of the progress 
of knowledge in this subject, an account of the new 
methods of examination employed by the author and 
the results of his clinical observations Further 
sections are devoted to the question of cerebral 
localisation of function and to novel theoretical con¬ 
clusions as to the nature and causes of aphasia. 
Vol. 2 will deal with a series of clinical reports of 
cases. 

The botanical library of the late Mr J S Gamble, 
F R S , is to be sold by auction on Friday, Jupe 25, at 
115 Chancery Lane, W C 2, by Messrs Hodgson and 
Co The works to be offered for sale include Van 
Reede's ” Hortus Malabancus,” 12 vols. , Wallich's 
" Plant* Asiatic* Ranores,” 3 vols ; Royle’s 
” Botany of the Himalayas,” 2 vols. , ” Annals of the 
Royal Botanic Garden of Calcutta,” 12 vols , and 
Watt's ” Economic Products of India,” 6 vols in 9. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned.—An 
assistant lecturer in geography at the University 
College of the South-West of England, Exeter—The 
Registrar (June 26) A senior demonstrator and a 
demonstrator of physiology at St Bartholomew's 
Hospital Medical College—The Dean of the College, 
St Bartholomew's Hospital, ECi (June 28). 
Assistant lecturer in engineering, County Technical 
School, Wednesbury—Director of Education, County 
Education Offices, Stafford (July 6) A professor 
of mechanical engineering at the Manchester 
Municipal College of Technology — The Registrar 
(July 8). An assistant lecturer in physics in the 
University of Sheffield—The Registrar (July 8). A 
htead of the mechanical engineering department and 
a head of the electrical engineering department of 
Robert Gordon's College, Aberdeen—The Secretary 
and Registrar (July 12). Lecturers in agriculture, 
chemistry, and economics at the Imperial College of 
Tropical Agriculture, Trinidad—The Secretary of the 
College, 14 Trinity Square, E.C.3 (July 13). 

Erratum.—I n Nature for June 12, p. 839, last 
paragraph, for ” short ” read ” Shortt " 
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Research Items. 


Rock Paintings on the West Coast of the Gulf 
of Carpentaria, —Mr Norman R. Tindale in vol. 3, 
part 3, of the Records of the South Australian Museum, 
in the course of the second part of his account of the 
natives of Groote Eylandt and the west coast of tbe 
Gulf of Carpentaria, discusses their pictorial art. They 
use four pigments—red, yellow, black and white 
Three of tnese—white kaolin, yellow, a limonite and 
black, manganese oxide and clay—are found locally, 
The red pigment—a hematite—is obtained by trade 
from the interior of Arnhem Island m the country of 
the Rembarunga, who pass it on to various other tribes. 
It 19 much valued and used in colouring utensils, 
weapons, ceremonial objects, canoes, apparel, orna¬ 
ments and persons. The pigments are produced by 
rubbing on a stone The starchy liquid obtained by 
bruising the fleshy steins of various tree orchids is 
sometimes used instead of water for mixing, because it 
gives adhesive qualities to the colours Brushes are 
either chewed sticks, pieces of bark, or pieces of 
leather one inch long fastened to a handle of the same 
length with gum or wax. Two or more colours are 
sometimes superimposed or mixed to give a special 
effect or tint, such as salmon colour. The designs axe 
in most cases built up of dots and straight lines with 
occasional circles and other geometric combinations. 
No meaning is now known for the geometric designs, 
but sometimes the well-defined form of an animal is 
the central object Tracing designs and pictures on 
the ground is a common amusement around the camp 
fire. Tracks of animals and birds are also cleverly 
imitated During the enforced leisure of the wet 
season, designs are painted on the walls of rock- 
shelters and of the bark huts The Ingura cave- and 
hut-paintings usually relate to sailing canoes, dugongs, 
turtles, fishes, parties of human figures, and hunting 
scenes. Hands are depicted by coating the rock with 
red clay on which the hand is imposed and used as a 
stencil, the outline being shown in white with kaolin. 

Songs of the Copper Eskimo —In a further instal¬ 
ment of the Repoits of the Canadian Arctic Expedi¬ 
tion, 1913-18, forming vol. 14 of the series, Mr. D 
Jenness, with the assistance of Miss Helen H Roberts, 
deals with the songs collected by the Southern Party 
which worked on the Arctic mainland and adjacent 
islands, in this case at Barnard Harbour, in Dolphin 
and Union Strait, their headquarters The songs 
were recorded by phonograph, and with some diffi¬ 
culty, as the Copper Eskimo had not previously been 
acquainted with the instrument, and thought a spirit 
was reproducing their words It is, in fact, their 
custom not to sing their songs out of doors but only 
under cover, because they believe that in the former 
case a spirit might carry away their words and rob 
them of the breath of life The songs recorded were, 
for the most part, dance songs and some incantations, 
The latter, though fewer than the dance songs, are 
sufficiently numerous to indicate that they form an 
important element in Eskimo life. All given here are 
incantations for fine weather, except one which is for 
healing the sick The dance songs are essentially 
topical. They fall into two classes, the pisiks, in 
which the principal performer beats the drum, and the 
atons, in which one of the chorus of dancers beats the 
drum and the principal dancer's hands are free, A 
study of the distribution and comparison of the 
dances themselves suggests that the two dance forms 
were originally quite separate, and that the pisik is the 
characteristic form among the eastern branch of the 
race, predominating among the Copper Eskimo, and 
being known in the Mackenzie delta, while the aton 
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belongs peculiarly to the western division, is the pre¬ 
vailing form in the Mackenzie delta, and exists m a 
minor form among the Copper Eskimo. 

Crustacea of the Thames Estuary. —A report 
on the sea fisheries and fisheries industries of the 
Thames Estuary, prepared by the late Dr James 
Murie, was published m 1903 by the Kent and Essex 
Sea Fisheries Committee. Mr W. Pollitt, Librarian 
and Curator of the Public Libraries and Museum, 
County Borough of Southend-on-Sea, writes . " Of 
Part II of this work only the first section (36 pages) 
was set up in type, and it is not probable that the 
work will be completed." He has for disposal 
practically the whole of the copies of this section of 
Part IT and will be glad to forward one or more to 
any person interested, There should be many people 
wishing to avail themselves of this offer as the section 
in question is a continuation of Dr. Murie’s notes on 
the Crustacea of the Thames Estuary, containing 
valuable local information gathered from various 
sources as well as much original observation These 
pages deal entirely with prawns and lobsters. The 
author adds to his excellent account of the common 
prawn Leander serratus in Part I descriptions and 
details of distribution with notes on breeding of 
three others—the white prawn L. squilla, Leach's 
prawn L. adspersus , and the ditch prawn Palaemonetes 
vanans , directing attention to the fact that the prawn 
family is more widely distributed in the Kent and 
Essex area than has been generally supposed. In 
1923 Guniey (Proc, Zool Soc , London) gave a good 
general survey of all these together with L. longiros - 
tns , in which he states that L. adspersus (= Palaemon 
Leachn) is "by no means an abundant species," 
although "it is taken m some numbers by the eel 
catchers " Both this species and L. squtlla , the so- 
called " small prawns," are, according to Dr. Murie, 
frequently captured m the Thames Estuary together 
with the larger species, and although no separate 
fishery is established for these they are certainly of 
some commercial value It would be a great pity 
if this unfinished paper were lost owing to lack of 
knowledge of its existence 

The Oyster-shell Scale Insect. —Although the 
oyster-shell scale, Leptdosaphes ulmi , has been known 
as a pest in the United States since 1794, only recently 
has any investigation been made of the differences 
between those found on apple and those on other host 
plants, lilac. Grace H. Griswold (Memoir 92, 
Cornell Univ. Agr, Exp. Stat., 1925) has made a 
comparative study of the two forms. The author 
points out the differences in morphological characters r 
second stage larvae from the apple have fewer dorsal 
glands than larvae from lilac; the pygidia of adult 
females from the apple have fewer circumgenital 
pores, insects from the apple are slightly smaller, and 
observations on the development during five years 
show that the apple insects are in advance of those on 
lilac at every stage. At Ithaca, where the work was 
done, both forms have only one generation, The 
lilac form is found also on shade trees. Transfer 
experiments have shown that insects from apple can 
complete their development on lilac and on other host 
plants, but in no case did insects of the lilac form live 
any length of time on apple or on pear. Whether the 
differences between the two forms are sufficient to 
warrant the erection of a new species or only of a new 
variety for the form on lilac is left in abeyance. 
Observations are added on the most common chalckl 
parasite, Aphefinus mytilaspis, which attacks the 
oyster-shell scale. ' ' 
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Oeoanjsat^on in Protozoa.— la an article on 
organisation and variation in Protozoa ( Set . Monthly, 
April 1926), Prof. G. N. Calkins points out that organis¬ 
ation in Protozoa 19 as definite and fixed as m any 
type of living things ; that it is represented by visible 
structures which are not only temporary but are also 
subject to changes with metabolic activities. These 
visible structures are formed anew at conjugation or 
at fertilisation generally, or when parthenogenesis 
occurs, and they are formed anew at periods of cell 
division. With fertilisation, with endomixis, and with 
cell division there is evidence that the cell is completely 
reorganised and that the fundamental invisible 
organisation starts 'with a clean slate' after every one 
of these deep-seated phenomena Gametes, when 
formed, are so modified that without fertilisation they 
cannot live, and ciliates without conjugation or 
endomixis in the majority of cases will live only with 
weakening vitality which ends in death 

Inheritance of Egg-Colour in Birds, — Certain 
writers have held that xenia exists in birds, t.e that 
when species or strains differing m egg-colour are 
mated, the eggs laid will show changes in colour in 
the direction of that of the breed to which the male 
belongs This has been recorded in crosses between 
canaries and finches, and also among domestic fowls 
In an investigation which included a careful study of 
the variability of egg-colour in Leghorns (eggs nearly 
white) and Orpingtons (eggs brown), Kopec (Journal 
of Genetics , vol. 16, No 3) concludes that no such 
effect exists He finds a seasonal variation in egg- 
colour, the shell bemg darker during the winter months 
and lighter in summer. The colour also depends 
upon the age of the hen and whether she has pre¬ 
viously been laying. Curves of egg-colour from the 
reciprocal matings, compared with control hens with¬ 
out mating, correspond closely in their seasonal 
variation. Repeated injections of Orpington testi¬ 
cular tissue into Leghorn hens and vice versa also 
produced no effect. It is concluded that seasonal 
variation in colour will probably account for the 
previous supposed observations of xenia. 

Lavender Oil from the Irish Free State — 
Prof. J. Reilly, Mr. P. J. Drumm and Prof, C. Boyle 
of University College, Cork, have collaborated in a 
preliminary chemical examination of lavender oil 
distilled from plants of lavender grown at Cork and 
compared with oil obtained from English, French and 
Spanish sources. These workers have definitely in 
view the establishment of the cultivation of lavender 
and distillation of the oil as an Irish industry, and 
regard their preliminary laboratory experiments as 
hopeful in result and worthy of extension. Their 
paper is published in the Economic Proceedings of the 
Royal Dublin Society, vol, 2, No. ifi, April 1926. 

Starch and Translocation —We are beginning to 
realise how little is known about this problem. Starch 
is formed m the green assimilating tissue and m reserve 
organs of plants, but starch grains are also found m 
the parenchyma associated with the vascular strands. 
This latter starch is often spoken of as ' transitory ■ 
starch' (the wanderstdrke of the Germans), and the 
view has been taken that its formation by temporarily 
removing sugar from the cell sap, steepens the con¬ 
centration gradient of the sugar along the vascular 
channel, which is assumed to be the driving force in 
title diffusion of the sugar. E. G. Pringsheim, basing 
hitpstilf in part upon the recent paper of his pupil, 
K; Bemhauer (Beth, z. botan , Zentralbl. 41, p. 84, 
1924), reveals the inconsistencies of this point of view 
tod its lack of experimental support m a brief dis¬ 
cussion of the subject in Die Naturwissenschaften 
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for April 9. Tollenaar has recently calculated 
that as starch appears m the chloroplasts of the 
tobacco leaf after five minutes' exposure to light, 
starch formation must follow when the concentration 
of sugar m the sap is increased by at most o-oi per 
cent On the other hand, as starch formation does 
not occur in a darkened strip of this leaf when the ‘ 
rest of the leaf is continuously illuminated for three 
days, apparently migration of sugar from the illum¬ 
inated region is unable to raise the concentration in 
the darkened region by o-oi per cent, in this time, 
Either, then, sugar is not actively translocated, or 
starch-formation is not simply determined by the 
sugar concentration , in any case the phenomena of 
starch formation and hydrolysis in the plant require 
much closer experimental analysis. Pringsheim 
seems to incline to the view that starch formation in 
starch leaves is of advantage as preventing an increase 
of turgor, which in sugar-storing leaves may reduce 
photosynthetic efficiency. 

The Revillagigedo Islands —Last summer the' 
California Academy of Sciences, with the help of the 
US. Navy Department, sent an expedition under 
Dr. G D Hanna to the little known Revillagigedo and 
Tres Manas Islands off the Pacific coast of Mexico 
Dr, Hanna gives a general report on the work of the 
expedition in the Proceedings of the California Academy 
of Sciences, 15, pp 1-113 The Revillagigedo Islands 
have never been uninhabited, although their possi¬ 
bilities as a sheep farm have been considered more 
than once There has thus been no interference with 
the natural fauna and flora. The Tres Manas Islands, 
which he relatively near the mainland, are inhabited. 
The narrative of the expedition refers to many in¬ 
teresting collections but contains no summary of the 
result of the expedition as a whole This is promised 
in a series of further reports* 

Salinity of Nile Water. —Some investigations 
by Mr. R. Aladjem on the seasonal variation of salinity 
of Nile water at Giza are published in Bulletin No. 69 
(Technical and Scientific Service, Cairo). 5 vir Alad¬ 
jem shows that the alkaline portion of the dissolved 
matter m the Nile is small and is seldom greater than 
18 parts per million. Moreover, he shows that the 
low Nile contains more sodium and potassium and the 
high Nile more calcium and magnesium. This appears 
to indicate that water laden with alkaline bicarbonates 
drains mto the river from the subsoil during low water, 
or that some calcium and magnesium of the bicar- 
bonates are thrown down at that stage of the river. 
The irrigation water used in Egypt thus contains 
more calcium and magnesium than sodium and potas¬ 
sium, which prevents the soil becoming alkaline, 
compact, impermeable and comparatively barren. 
Detailed tables give the analyses of the Nile water at 
Giza throughout 1924 and 1925. 

Cretaceous Ammonoids of Eastern Australia 
and Japan, —The Ammonoids of the Rolling Downs 
formation of eastern Australia have been studied by 
Dr. F. W. Whitehouse (Memoirs of the Queensland 
Museum , 8, 3, 1926, p. 195, pis. 34-41) They are 
especially characterised by the profusion of hetero- 
moiphic forms, hitherto referred to Crioceras, for 
which several new genera are instituted. The author 
has been able to recognise zonal horizons in the Roll¬ 
ing Downs formation belonging to the Hauterivian, 
the Aptian and the Upper Albian. Ammonites from 
the Chalk of Japan are described by H. Yabe and S. 
Shimizu (Science Rep. Tdhoku Imp. Untv., Sendai, 
s$r, 2, Geol. 8, 4, 1925, p. 125, pis. 30-33) ; they be¬ 
long to the family Prionotropidae, which is rather rare 
in Japan. 
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Permian Insects. —In part 7 of his work on the 
Permian insects of Kansas {American Journ. Sci., 
it, 1926, p. 133), Dr R. J. Tillyard deals with the 
Mecoptera or scorpion-flies, an order with compara¬ 
tively few representatives at the present day but not 
uncommon as a fossil, especially in the Upper Per¬ 
mian and the Mesozoic From the Lower Permian 
of Kansas the author describes sixteen species be¬ 
longing to six new genera From what is known of 
tho climatic conditions of Kansas m Permian times, 
Dr. Tillyard infers that the interpolation of the pupal 
stage in the life-history of the scorpion-flies was not 
for protection against severe cold, but that drought 
and heat were the deternunmg factors. Since the 
Mecoptera are well represented in the Lower Permian, 
the^e can be little doubt that earlier forms existed, and 
the author believes that the Upper Carboniferous 
genus Metropator, hitherto placed in the Protorth- 
optera, is a true Mecopteron and a direct ancestor 
of some of the Lower Permian forms. 

Fibrous Crystals of Sodium Chloride —In 
further reference to notes which have appeared m 
Nature (October 24, 1925, p 610, and March 13, 1926, 
395) we have received a communication from Mr 
r A Macfadyen, Longships, Capel-le-Feme, near 
Folkestone, enclosing some very beautiful specimens 
of fibrous and banded crystals of naturally occurring 
rock salt. One set of these crystals, about 2 cm in 
length, is stated to be common in Egypt as secondary 
infillmgs in small fissures close to the weathered 
surface of the ground, especially in the soft sandy 
limestones and green shales of Miocene age. These 
specimens were found at Shallufa, ten miles north 
of Suez The other crystals, which form fibrous 
bundles 10 cm. in length closely resembling sal 
ammoniac, were found near Gebel Gharamul in the 
eastern desert of Egypt, and are said to form the 
domestic salt supply of the Ma'azah Bedouin, The 
crystals are extremely beautiful, and are evidently 
parallel growths, but the facets are not sufficiently 
sharp to give a clear indication of the direction of the 
axes 

Dielectric Constants —The issue of the Physika- 
hsche Zeitschnft for April 15 contains a summary of more 
than forty pages, by Dr O. Bluh of Prague, of the 
practical and theoretical work done on dielectric 
constants during the past fourteen or fifteen years. 
So far as the theory is concerned, progress has been 
mainly in the application by Debye and others of the 
idea that each molecule is a dipole with a positive and 
a negative electnc charge, first put forward by Suther¬ 
land in 1895 to explain the effect 0 $ temperature on 
the dielectric constant and the existence 0/ anomalous 
dispersion. On the practical side, older methods of 
measurement of the constant have been improved, and 
new methods, generally depending on the use of the 
triode valve, have been devised. Gases and vapours 
have been investigated to a higher degree of accuracy, 
and the effects of temperature and pressure on the 
constants of liquids determined between 87° and 433 0 
absolute and up to 200 atmospheres. Solutions of 
liquids in each other and of solids in liquids give results 
so divergent that no general laws have been evolved, 
but there seems little doubt that the dielectric con¬ 
stants of solutions play an important part in bio¬ 
logical processes. In the case of solids the advances 
have been less extensive. 

The Preparation of Levulose— No. 519 of the 
Scientific Papers of the Bureau of Standards , by R. F. 
Jackson, Clara G Silsbcc and M J. Proffit, describes 
the preparation of levulose, the sweetest of the sugars 
from the Jerusalem artichoke and the dahlia, which 
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contain‘considerable amounts (8 5 to 23A per cent, 
and 9 3 to 14 per cent, respectively, in the samples 
examined). After extraction the plant juices* con¬ 
sisting largely of polysaccharides, are converted to 
sugar by acidifying, and methods of purification are 
given m the paper. Crystallisation, a process pre¬ 
viously requiring the use of absolute alcohol or glacial 
acetic acid, may be carried out by carefully controlled 
cooling and seeding of the aqueous syrup. 

Electrometric Titration of Halides —The 
estimation of halides by electrometric titration is 
described by W Clark in the Journal of the Chemical 
Society for April 1926, A calomel cell is joined by 
means of an ammonium nitrate bridge to a tube 
dipping into the solution under investigation and 
silver nitrate is added drop by drop, while the electro¬ 
motive force is read by means of a potentiometer. 
The end point is indicated by the maximum rate of 
change of E M F With mixed halides, the breaks in 
the EMK curves indicating the respective end points 
are displaced by solid solution effects The addition 
of 10ns strongly adsorbed by silver halides, such as 
barium and sodium nitrates in 5 per cent, solution, 
gives correct end points for a wide variation in pro¬ 
portions of the constituents of the mixtures The 
results of the work are applied to the examination of 
the materials used m the manufacture of photographic 
emulsions 

Radio Wave Propagation —Radiotelegraphists 
have known for some years that when very short 
wave-lengths are used for transmission, the intensity 
of the received signals decreases as the distance 
from the transmitter is increased until it is too small 
to be observed, the distance then being of the order 
of one hundred miles As the distance is further 
increased the signals are too faint to be detected 
over a well-defined interval At a greater distance 
the signal strength rises to a maximum value and 
finally gets weaker gradually The distance of the 
transmitter from the further edge of the interval of 
silence is generally called the ' skip 1 distance. This 
distance increases rapidly as the wave-length is 
diminished. For a specified wave-length it is longer 
at night than in the day, and it is longer in winter 
than in summer Dr. Hulburt, in the journal of the 
Franklin Institute for May, gives an interesting 
theory of radio wave-propagation round the earth 
which has the merit of giving simple explanations 
of most of the observed phenomena. He makes the 
assumption that there is a Keimelly-Heaviside layer 
in the upper atmosphere which is nch in electrons. 
From experiments carried out m the research depart¬ 
ment of the American Navy, it appears that for 
wave-lengths of 16, 21, 32 and 40 metres, the skip 
distances during daylight are 1300, 700, 400 and 
175 miles respectively.. The night skip distances 
are more than twice as great. The author considers 
that this phenomenon proves that the transmitted 
wave consists of two parts, one of which clings to the 
surface of the earth and decreases rapidly in intensity, 
while the other moves in an upward direction uad 
returns after refraction at the conducting layer to 
the earth. Making certain assumptions as to the 
connexion between the electron density and the 
height above the earth, he concludes that during the 
daytime the electron density is a maximum at a 
height of between 70 and 150 miles. At night-time* 
when the sun's rays are absent, recombination of ions 
and electrons will occur. The electron densityf 
therefore, becomes less and the radio rays thust 
search higher altitudes before being turned bade tb 
the earth. 
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Activities of the South African Museum. 


I K the first report that he presents as director of 
the South African Museum, Cape Town, Dr, 
Leonard Gill insists on the need for more space. In 
spite of this the staff goes on collecting. An expedi¬ 
tion was made to the Kaokoveld in South-West Africa, 
carrying previous work as far as Zesfontein, where 
lives the decaying remnant of the Topnaar Hottentots ; 
a further expedition was starting for the country 
north of Zesfontein, of which the natural histoiy is 
almost unknown Other expeditions were to Gor- 
donia, between Upington and the border of South- 
West Africa, and to the Langebergen behind Swel- 
lendam, in continuation of the exploration of the 
mountain ranges in the south-west of the Cape 
Province. Various traces of early human occupa¬ 
tion were also investigated The whole report bears 
witness to activity in many directions in spite of 
crowding and the small number of the staff. 

The output of the museum during the past year is 
represented by the issue of six parts of the Annuls of 
the South African Museum The old-established plan 
by which the papers are classified more or less strictly 
jnto homogeneous volumes (botanical, geological, 
entomological, etc ) is awkward in that it keeps so 
many volumes open for rather long periods, but it is 
decidedly convenient when once the volumes are 
finished and bound The large amount of the year's 
work refers to South-West Africa (the former German 
territory), which is explained by the fact that a 
number of expeditions from the Museum have been 
at work in that territory in recent years They have 
gone there by special invitation of the local Ad¬ 
ministration and with the aid of grants from it—an 
unusual example of enlightenment which deserves 
recognition We are informed that several further 
papers on the flora and fauna of South-West Africa 
are already m type Considering the fewness of their 
numbers, the amount of scientific work turned out 
by the members of the Museum staff themselves is 
noteworthy It is in part due to the fact that the 
Museum itself is still awaiting its urgently needed ex¬ 
tensions Thus * gallery work ' is largely paralysed 
—a bad thing for the public, though it allows the 
Staff more time than they would otherwise have for 
research 

Thanks mainly to the persistence and energy of 
Dr. J. D. F. Gilchrist, our knowledge of the marine 
fishes of South Africa, which was very inadequate 
some thirty years ago, is now approaching completion 
in regard to the characters of the species ana their 
distribution. At the beginning of the century a 
survey of the shallower waters, up to 50 fathoms, of 
the tip© seas, succeeded in bringing to light many 
new forms, and also in discovering new fishing grounds. 
During the last five years a further survey has been 
carried out on a larger scale, its operations extending 
to Natal and including the deeper waters. Large 
collections from Natal made by Dr. Warren in 1906, 
and more recently by Messrs. Romer Robinson and 
H. W. Bell Marley, have been sent to the British 
Museum (Natural History) and have been described. 

„ The present is an appropriate tune for the results 
Obtained to be brought together, and Mr. R. H. 
Bernard's memoir (Annals of the South African 
Museum, vol. 2*, Pt. i, A Monograph on the 
Marine Fishes of South Africa, Part 1 'j should be of 
considerable service to ichthyologists and others 
interested in the fish fauna of South Africa. The 
Scope of the work is much wider than the title would 
suggest, as it includes not only the fishes of the coasts 
tjf the union of South Africa, but also those of East 
Africa northwards to 13 0 S., and oceanic 
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fishes that have been recorded from within 200 to 
300 miles of the east and west coasts and 400 miles 
southwards. 

The fishes of Natal are mostly tropical, whereas 
those of the Cape are temperate and show Mediter¬ 
ranean affinities; we think that when Mr Barnard 
comes to the perches, gobies, blenmes, etc , which 
are so numerous in the Indo-Pacific region, he may 
regret that he has taken in the east coast north wards 
to Mozambique, and that only the fact that this area 
has not been too well explored will save his memoir 
from being overburdened with tropical species. 

A number of papers enumerating and describing 
species belonging to various groups of S African 
insects have been issued during the year In a 
country so extensive as South Africa, animal life is 
abundant and of great interest, and we look forward 
to the time when the Government of that country 
will see its way to publish an authoritative " Fauna 
of South Africa/' A model for such a work will be 
found in the " Fauna of India " series issued by the 
Secretary of State for India 

In vol 19, Pt. 4, of the Annals of the South 
African Museum , 1925, Mr L B, Prout describes 
certain new species of Geometrid moths from material 
that has accumulated since his previous paper on 
the subject (Annals SA Museum, 1917), two well- 
executed coloured plates accompanying this article 
In the same part Mr. F W. Edwards deals with a 
number of species of Mycetophilid^e and Bibionidae 
contained m the Museum collections The most 
interesting feature brought to notice is the discovery 
of a living species of Heterotriclia, a genus which has 
only been previously known in a fossil condition 
contained in Baltic amber 

Part 1 of vol. 23 of the Annals of the MuscUm is 
devoted to an extensive illustrated memoir on the 
Hemiptera of South-West Africa by Dr. A. 1 Hesse 
It lists all the known species of Hetcroptera and 
Homoptera from that region, excepting those belong¬ 
ing to the families Jasstda*, Aphididae, and Coccidae. 
The Hemiptera of South-West Africa have been little 
studied in the past, and it is perhaps not surprising 
that as a result of the Museum expeditions up to 
1924, together with the efforts of other collectors, 
11 new genera and 58 new species are established. 
The most extensive additions pertain to the families 
Reduvudas (3 new genera, 11 new species) and 
Fulgondse (5 new genera, 17 new species) 

“ Palaeontological Papers published in conjunction 
with the Geological Survey" were added to the 
natural history publications of the South African 
Museum about a quarter of a century ago, thus 
extending their scope and usefulness In the matter 
of the Mollusca, the non-marine early received atten¬ 
tion, and if the papers have been few in number they 
have been important in matter. So early as 1900, 
Mr. W. E. Collinge had two papers on the slugs of 
South Africa ; while one whole big part was devoted 
in 1912 to Major Connolly's valuable “ Reference 
List of South African Non-manne Mollusca ” This 
last was a piece of systematic work which has 
great value, on account of its carefully compiled 
synonymy and nomenclature, to others besides the 
immediate circle of those for whose benefit it was 
drawn up. 

Lately another important molluscan paper, this time 
anatomical in character, has appeared (vol 20, Pt. 4) 
from the pen of that past master in molluscan 
anatomy, Mr. Hugh Watson, He deals with “ The 
South African species of the Molluscan genus On*- 
chideUa/ 1 and in addition to their anatomy discusses 
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their affinities with the species found in other parts 
of the world and the geographical distribution of the 
genus * Eight excellent plates from the author's 
pencil and camera, with their keys and a map, are 
nded in illustration. 

first contribution to " Reports on the Marine 
Mollusea in the Collections of the South African 
Museum," by J. K, le B. Tomlin, on the family 
Turntcllidsc, accompanies the preceding. What it 
wants in length this paper makes up m importance 
It is a purely systematic paper, but describes and 
illustrates two new species of Turntella, besides 
introducing a new term, " scalarescence," to denote 
a tendency to looser coiling sometimes exhibited in 
these shells. Conchologists will assuredly look for¬ 
ward to meeting with further such contributions in 
these A nnafc, 

Vol 22, Pt i, of the A final a contains five papers 
on South African fossils and fossil woods Africa, 
especially in its more central parts, is still in large 
measure the undiscovered land so far as its extinct 
animals are concerned. The veil has been lifted a 
little on its Mediterranean borders chiefly through 
the work of the late Dr. C. W. Andrews. On the 
east coast, where the remains of the largest forms of 
extinct reptiles have been discovered, there is possi¬ 
bility of great further discovery. In the south our 
knowledge is fuller and of longer standing, though 
even here it must be recognised that the known and 
described forms can be only the merest fraction of 
the animals that lived and evolved there, and ex¬ 
ploration is far from being finished, In South Africa 


is the well-known Karroo series of formations, which 
are perhaps the most important centre of reptilian 
and amphibian evolution that has as yet been ex* 
plored. The earlier classical works of Owen, Huxley 
and Seeley are, many of them, based on specimens 
from here, So are the more recent classics of Watson 
and Broom. 

In reviewing the labours of various researchers 
in this field, the assistance rendered by the Trustees 
of the South African Museum and by the Geological 
Survey of South Africa must not be underestimated; 
the Annals of the South African Museum contains 
many important papers on vertebrate paleontology 
by Broom and S H. Haughton. A recent number 
contains the thirteenth paper by the latter author on 
extinct reptiles and amphibia of the district The 
format of the publication, the typography, and the 
production of the plates are all excellent. 

The grasses of Namaqualand, Damaraland, and 
Ovamboiand are listed by Miss S. Garabedian ( Annals , 
vol 16, Pt 2); representatives of most of them are now 
in the Herbarium of the South African Museum It is 
hoped later to issue a list of the grasses of the moun¬ 
tainous country on the west ceuled the Kaokoveld 
and the sand-dune belt between the mouths of the 
Orange and Cunene rivers, known as the Namib. 
Genera are arranged according to the key given by 
Dr Stapf in the '* Flora of Tropical Africa " Under 
the different species there are often notes as to the 
value of the grass as fodder, or its disadvantage 
as a weed in cultivation or as injurious to grazing 
stock. 



Experimental Investigation of Dengue. 


WHEN the Medical Research Board was organised 
** for the Philippines in J922 at the recom¬ 
mendation of the Surgeon-General of the United 
States Army, the investigation of the etiology of 
dengue was one of the most important problems to 
be studied Lieut-Col J. F Siler, Maiors M W. 
Hall and A. P. Hitchins were appointed, and com¬ 
menced their labours in 1924 at Manilla, and in the 
Philippine Journal of Science of Jan -Feb (vol. 29, 
Nos 1-2, pp 304 + 8 plates) they describe their results 

The investigation was most carefully planned and 
most thoroughly earned out on the model of so many 
other etiological problems conducted by our American 
confreres. A very complete history of the disease 
is first given; the earliest accurate desenptions of 
dengue in epidemic form are from Cairo in 1779, from 
Batavia and Java in 1779. and from Philadelphia m 
1780, showing that then it was widely distributed, 
and it still remains so, but there is reason to believe 
that its original home was m tropical America. 
Compared with yellow fever, to which the disease has 
many etiological similarities, this world-wide diffusion 
is remarkable. Throughout these areas some of the 
epidemics are often classed as " dengue-like " rather 
than true dengue, but the authors, after most careful 
consideration, state that" it would appear that among 
themselves they differ little, if any more, than do 
different outbreaks of dengue, and until specific 
etiological evidence is available the possibility of 
their essential identity must be borne in mind." 

The experiments detailed in this monograph were 
carried out in the Philippines, and were made on 
sixty-four American soldier volunteers to determine 
the transmission of dengue by means of mosquitoes: 
the men were in screened wards and the mosquitoes 
used were bred from the egg. In one hundred and eleven 
biting experiments made by infected females of Aides 
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aegyptx (better known as Stegomyia fasciata), dengue was 
transmitted forty-seven times 1 All experiments with 
Culex faligans were negative, thus not confirming the 
early and useful work by Graham The filterable virus 
of the disease is present in the blood of the case only 
during the first three days of the fever, and requires at 
least eleven days to develop m the mosquito before 
it can be transmitted. The infectivity of the Insect 
continues throughout its life but is not passed on to 
its progeny It was found that 58 per cent, of those 
who had suffered from the disease were immune, and 
m the others the course was modified The rapidity 
of the spread of dengue is second only to influenza, 
but the diseases are not mutually protective. 

The results brought out by tne inquiry are in 
striking similarity with those observed in yellow fever, 
and strongly suggest some group relationship. Though 
so far in dengue the actual cause has not been definitely 
demonstrated, yet spirochetal forms have been re¬ 
ported for both. The authors were unable to transmit 
the mfection to animals. From a practical point of 
view, the authors conclude that as dengue and yellow 
fever are transmitted by the same mosquito ^and 
the mechanism of transmission for each is almost 
identical, therefore epidemics of dengue and yellow 
fever are subject to the same control measures ; the 
foremost of which is the reduction of the incriminating 
mosquito in the affected afrea; secondly, the protection 
of patients from mosquito bites during the first three 
days, by adequate mosquito nets, etc., during both 
day and night. 

The previous work of other investigators is duly 
recognised and acknowledged, but the research here 
recorded is the most thorough and admirable on the 
subject. 

>01 the •lxty-teu*vctuntew*rod ( tegoe produced expedroentSWy 
in fifty-two, or St per cent. 
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The Storage of Eggs. 


TVyfORE than four thousand million eggs are 
consumed in Great Britain during the course 
of a year; but this number would probably be 
increased if satisfactory methods of storing eggs 
produced at the glut period m the spring with the 
view of their consumption later in the year were 
generally introduced, especially as the producers 
would be encouraged to increase their stock, since 
the demand and the pnee fetched would show less 
marked fluctuations But for a stored egg to be the 
equivalent of a new-laid egg in all respects requires 
considerable attention to detail : the factors on 
which good results depend are discussed by T. Moran 
and J. Piqu6 in a recent publication of the Department 
of Scientific and Industnal Research. 1 

In the first place, only carefully selected eggs should 
be submitted to storage : they must be clean and 
should never have been exposed to a temperature 
greater than 6o° F , otherwise a certain amount of 
development of an egg, if fertile, may have occurred, 
resulting in its decomposition later in the store. The 
quality of an egg can be judged by its transparency 
to light, this process of examination being termed 
1 candling.* A new - laid egg appears clear and 
transparent, the yolk being vaguely seen as a rosy- 
tintea mass * the air chamber is small As the egg 
ages it becomes less transparent, appearing slightly 
marbled , the yolk is movable along the long axis 
and the air chamber is larger. Bad eggs appear 
opaque on candling 

In the second place, attention must be paid to the 
method of packing when, as is most usual, the eggs 
ate kept in the cold store ; the material used should 
be dean, odourless and moisture-proof, and the eggs 
should be so packed that a free circulation of air 
can occur around them. The temperature of the 
store should be maintained at 32-33 0 F and be kept 
as constant as possible the humidity of the air 
should be about 80 per cent. ; a, higher humidity 
favours the growth of moulds, whilst a lower humidity 
increases the rate of evaporation of moisture from 
the eggs Under the conditions specified the loss of 
weight of the stored eggs is about 2 68 per cent, 
over a period of seven months A free air circulation 
is essential to keep them m good condition and 
prevent the growth of moulds. The authors consider 
in detail the various methods of packing eggs and of 
obtaining the requisite temperature and humidity 
hi the storage chamber ; they suggest that the loss 

1 Department of Scientific and Industrial Research : Food Investiga¬ 
tion. Special Report No 26. The Storage of Eggs. By T Moran and 
J. Ptaufi. Fp. vivf+8o+9 plates. (London. H.M. Stationery Office, 1936.) 
u. yL net. 


of weight by evaporation may possibly be prevented 
by wrapping the eggs in waxed papers, although this 
would presumably increase their cost somewhat. 

Certain changes occur in the eggs during cold 
storage • the white becomes more viscous, losing 
water both to the yolk and externally by evaporation ; 
the yolk membrane becomes more delicate, and when 
the egg is broken the yolk also is very liable to break, 
a familiar sign of age in an egg Moreover, after 
about six months the eggs acquire an unpleasant 
taste from the packing material unless, as mentioned 
above, this is odourless and moisture - proof. The 
food value of stored eggs, however, is probably little 
inferior to that of new-laid : no loss of vitamin A 
has been detected even after long storage 

The removal of eggs from cola store requires care, 
since unless their temperature has risen to that of 
the outside air, moisture will be deposited on their 
surfaces, or they will * sweat,’ as it is called . and 
a damp egg does not fetch so good a price as a dry 
one. The process of ‘ defrosting' requires about 
twenty-four hours 

After a short account of the storage of eggs m 
water-glass or lime-water, T. Moran describes some 
experiments on the effects of low temperatures upon 
eggs After freezing and thawing again, it is found 
that the liquid part of the white has increased and 
the viscous part decreased in amount, the extent 
of the change depending on the temperature reached 
and the time of exposure to that temperature On 
the other hand, the yolk shows no change unless the 
temperature has fallen below - 6° C, and unless 
freezing has actually occurred If the egg is kept 
at this temperature for a sufficient length of time, 
on thawing the yolk is found to ( be m a stiff pasty 
condition , if the processes of freezing and thawing 
are carried out sufficiently rapidly this change does 
not occur It appears to be due to a precipitation 
of lecitho-vitellin, so that re-solution does not occur 
on thawing : it is to be noted that simple freezing 
alone, at a temperature above - 6° C , does not 
produce the change, so that it occurs at a time when 
the egg is frozen solid 

The effect of temperature on the life of the embryo 
was also studied. At - 6° C the embryo dies 
immediately: fertility is maintained longest at 
8-io° C,, up to a maximum of about five weeks 
The author points out m tins connexion that the 
embryo is cold blooded up to about the twentieth 
day of development. 

Apart from its scientific interest, the report merits 
the attention of all those engaged in the commercial 
production of eggs in Great Britain. 


Commonwealth Fund Fellowships. 


HP HE Committee of Award for the Commonwealth 
A Fund Fellowships had made the following 
appointments to the twenty fellowships tenable by 
British graduates m American universities for the two 
years beginning in September 1926: 

Mr. A. M. Adamson, University of St. Andrews, to 
jthe University of California, in zoology; Mr. F N, 
"Aatbury, University of Liverpool, to Columbia Uni¬ 
versity, in architecture; Mr. I. W. M. A. Black, 
University of St. Andrews, to Yale University, in 

^ lal chemistry; Mr. F. P Chambers, Clare 
e, University of Cambridge, to Harvard Uni- 
verity, in architecture; Miss M. E. Cranswick, 
King's College, University of London, to Columbia 
University, ra education; Mr, R. Fisher, Hertford 
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College, University of Oxford, to Yale University, in 
economics ; Miss I, Gordon, University of Aberdeen * 
and the Imperial College of Science and Technology, 
London, to Stanford University, in zoology , Miss 
H. A. C Green, Westfield College, University of 
London, to the University of Pennsylvania, in 
literature; Mr. D B. Harden, Trinity College, 
University of Cambridge, and the University of 
Aberdeen, to the University of Michigan, in arcrueo- 
logy; Mr. R. L. Lechmere-Oertel, University of 
Birmingham, to Columbia University, in engineering ; 
Mr. K. A. H. Murray, University of Edinburgh, to 
Cornell University, in economics Mr. E. P Mumford, 
University of Manchester and Christ's College, Uni¬ 
versity of Cambridge, to the University of California, 






in agriculture; Mr. M. A. Peacock, University of 
Glasgow, to Harvard University, in geology; Mr. 
G. S, Pryde, University of St. Andrews, to Yale 
University, in history; Mr. C. B. Purves, Umversity 
of St Andrews, to Johns Hopkins University and the 
Bureau of Standards, Washington, D.C, in organic 
chemistry; Mr R, A, Robb, University of Glasgow, 
to the University of Chicago, m mathematics; Mr 
W. Rule, Armstrong College, University of Durham, 
to Cornell University, m physics ; Mr. F J. Whelan, 
University College, Cork, to Harvard Umversity, in 
literature ; Mr. H. Williams, University of Liverpool 
and the Imperial College of Science and Technology, 
London, to the University of California, in geology ; 
Mr N C. Wnght, of Christ Church, Umversity of 
Oxford, School of Agriculture, University of Cam¬ 
bridge, and the Umversity of Reading, to Cornell 
University, in agriculture 

The purpose of the Commonwealth Fund is to 
promote mutual amity and understanding between 
Great Britain and the United States by offering oppor¬ 
tunities for education and travel in the United States 
to young British graduates of character and ability 
By terms of the Foundation it is necessary to effect a 
geographical distribution of Commonwealth Fund 
Fellowships among the universities of the United 
States from the Atlantic to the Pacific, without handi¬ 
capping any individual in the advanced work on 
which he will be engaged There were 178 applicants 
this year for fellowships, offering in all twenty-nine 
different subjects 


University and Educational Intelligence. 

Aberdeen — The University Court has appointed 
Dr, Allan W. Dowme to the Georgina MrRobert 
lectureship in pathology, with special reference to 
malignant diseases 

Cambridge —The University lias been officially 
informed that the Statutes recently made by the 
Umversity of Cambridge Commissioners have been 
approved by the Kmg in Council, no petition or 
address having been presented against them, while 
they were laid before both Houses of Parliament, 

The members of the Umversity Automobile Club, 
which has now been wound up, have offered to the 
University the sum of 450/ to endow an annual 
Ricardo Prize in thermodynamics 

The report of the Committee for Geodesy and 
Geodynamics contains some interesting references to 
Dr Vening Memesz's method of determining the 
value of g , based on g at Potsdam 981 274 cm./sec • 
he obtained a value for Cambridge 981 265 ; inde- 
endent observations made by Sir G Lenox-Conyng- 
am and Mr. Manley with the Science Museum 
pendulums gave the value 981 266 These pendulums 
are being taken by Mr. Manley this summer to 
Eastern Greenland in order that he may make a 
gravity determination neat " Pendulum Islands/' 
where General Sabine made observations m 1823 in 
latitude 74 0 32' i</ N During the absence of Sir 
Gerald Lenox-Conyngham m Japan at the Pan- 
Pacific Science Congress, Lieut,-Col. J. E. E. Craster 
will act as his deputy 

The report of the Director of the Solar Physics 
Observatory records the safe return of the instruments 
taken to the Crimea in 1914 to observe the total 
eclipse of the sun. A 6£-inch achromatic object-glass 
which used to belong to Sir George Stokes has been 
presented to the Observatory by Mrs. Laurence 
Humphrey 

Dr. A. C Haddon is retiring from the readership 
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in ethnology, ana £ihe General Board of Studies 
will proceed shortly to appoint a successor. The 
stipend is 660I. per annum, with an allowance of 
200/. per annum if the reader is not a fellow of a 
College. The appointment will in the first instance 
be for three years from October 1, Applications 
should reach the Vice-Chancellor on or before Wednes¬ 
day, July 14. 


Dr. W Eitkl has been nominated professor of 
mineralogy at the Techmsche Hochschule in Char- 
lottenburg. 

Vacation courses for mechanics and glassblowers, 
under the auspices of the " Vereemging tot Bevorde- 
ring van de Opleidmg tot Instrumentmaker ” (Society 
for the Advancement of the Training of Mechanics), 
Leyden, Holland, are to be held in August m the work¬ 
shops of the Physical (Cryogenic) Laboratory of the 
Umversity of Leyden Particulars may be obtained 
from Dr C A Crommelin, the Physical Laboratory, 
Leyden, Holland. 

The University of London Club, which was founded 
in 1914 for members of that University, and has its 
Club House in Gower Street (London, W C.), has 
recently undergone a complete reconstruction. One 
feature of the reconstruction has been the widening 
of the basis of membership, so as to include graduates 
of other universities besides London, holders of certain 
diplomas granted by the University of London or its 
colleges, and persons who hold certain professional 
qualifications A pamphlet giving an account of the 
Club, and of the facilities provided for the promotion 
of the social life of graduates can be obtained from 
the honorary secretary, 19 Gower Street, W C. The 
chairman and members' committee of the Club will 
be At Home on June 22 at 8.30 p m. to meet the 
Vice-Chancellor of the University of London (Prof. 
Gardner) and members of the Senate. The presi¬ 
dent of the Club is the Chancellor, the Earl of 
Rosebery. 

The sixth and last of the Watson Chair Lectures for 
1926 will be delivered on Monday next at the Uni¬ 
versity of Bristol at 5,30 p m , the subject being ” A 
Vision Postponed, Grover Cleveland’s Bntish- 
American General Arbitration Treaty killed by the 
Senate.” The holder of the chair this year, Dr. 
Robert McElroy, professor of American history in 
the University of Oxford, is the authorised biographer 
of President Cleveland. The chair was founded in 
1919, on the return of the Prince of Wales from his 
American tour, with the object of ” knitting more 
closely together the bonds of comradeship between 
the two great English-speaking democracies, upon 
whose goodwill and friendship the peace of the world 
depends,” and is of interest in connexion with the 
articles on ” The Universities and International 
Peace,” and on the recent awards of Commonwealth 
Fund fellowships, appearing elsewhere in this issue. 
The Watson chair nas been held in succession by 
the late Viscount Bryce, Ex-President Hadley of Yale 
University, President Nicholas Murray Butler oi 
Columbia University, Prof. A. F, Pollard of University 
College, London, and Sir Robert Falconer, President 
of the University of Toronto. Prof. McElroy's 
general subject is ” Some British-American Crises: 
an Interpretation,” He has delivered five lectures 
at London, Cambridge, Manchester, Leeds and 
Edinburgh respectively, and in addition an address, 
broadcasted by the B B.C. on May 27, cm ” The Inter¬ 
national Mind in the Making.” 



Contemporary Birthdays. 

June" *9, 1858, Sir Henry J. Oram; K.C.B., F.R.S 

June an i x$6i. Sir Frederick G. Hopkins, F.R.S. 

June 1862. Sir Humphry Rolleston, Bart, R.C.B. 

June 2*, i860. Dr, William D Halliburton, F.R.S, 
, Jutie as, 1864. Sir Daniel Hall, K C.B., F.R.S. 

June 23, 1843. Frof. Paul Heinrich Ritter von 
Gfpth, For.Mem.R S 

F x ^°* ^ Baldwin Spencer, K,C M.G , 

June 23, 1859. Lt.-Col A W. Alcock,C.LE , F.R.S. 

June 24, 1854. Dr. John A Voelcker. 

Sir Henry Oram, Engineer Vice-Admiral, received 
his technical training m Devonport Dockyard and at 
the Royal Naval College, Greenwich. He was 
Engineer-in-Chief of the Fleet from 1907 until 1917. 

Sir Frederick Gowland Hopkins, known widely 
for his long-continued researches in chemical physio¬ 
logy, especially in relation to the nutrition of the 
human subject, has been, since 1914, professor of 
biochemistry in the University of Cambridge. In 1918 
the Royal Society awarded him a Royal medal He 
was, indeed, among the very earliest to establish that 
minute quantities of certain bodies, the nutritive value 
of which had hitherto been unsuspected, exert an 
enormous influence upon growth and upon normal 
adult nutrition. He showed that without these 
accessory factors—vitamins—a diet otherwise full and 
seemingly complete is incapable of allowing growth, 
and even of maintaining body weight or life. 

Sir Humphry Rolleston, who was born at Oxford, 
was educated at Marlborough and St John's College, 
Cambridge Regius professor of physic m the Univer¬ 
sity of Cambridge since 1925, he was lately president 
of the Royal College of Physicians 

Dr Halliburton, emeritus professor of physiology 
m King's College, London, a post which he adorned 
for thirty-three years, is a Londoner. He was 
educated at University College School, London, and 
University College. President of the Physiological 
Section at the British Association’s Belfast meeting 
in 1902, he gave an address on the position (as it then 
stood) of chemical physiology. 

Sir Daniel Hall was educated at Manchester 
Grammar School and Balhol College. From 1902 
until 1912 he was director of the Rothamsted Experi¬ 
mental Station. As chief scientific adviser to the 
Ministry of Agriculture and Fisheries, Sir Daniel has 
now an’ enlarged scope of work. 

Prof. Paul H, Ritter von Groth was born at 
Magdeburg and educated at the universities of Freiburg, 
Dresden, and Berlin, From 1872 until 1883 he occupied 
the chair of mineralogy in the University of Strasbourg, 
leaving to become professor of mineralogy in the 
University of Munich and curator of minerals in the 
State Museum, Munich. Prof. Paul von Groth is a 
recognised authority in chemical and physical 
crystallography. For many years he was editor of 
the Zeitschnft filr Krystallographxe und Mtneralogie 
Jh 1968 he was awarded the Geological Society's 
Wollaston medal. 

♦“Sir Baldwin Spencer, formerly (1887-1921) pro¬ 
fessor of biology in the University of Melbourne, was 
bom at Stretford, Lancashire, and he was educated 
at Owens College and Exeter College, Oxford A 
fr^ueat correspondent of Nature, we note a letter 
of his to this journal, so far back as 1885, on " The 
of Monotremft/ 4 and another, in 1886, on '* The 
PweW Eye of HaMma.” 

' Lieut.-Col Alcocx was educated at Mill Hill and 

of Aberdeen. For fourteen years he 
v l^j^p^tendent Of the Indian Museum. 


Societies and Academies. 

London. 

Royal Society, June 10.—A. C. Downing, R W. 
Gerard and A. V. Hill. The heat production of 
stimulated nerve The method adopted is thermo¬ 
electric. The thermopile contains about 300 couples 
of constan tan-silver, made by electroplating (Hamilton 
Wilson), and current is recorded (to 2 x io~ l *amp.) by 
two moving-coil galvanometers coupled by a thermal 
relay (Moll and Burger) The heat appears m two 
stages * (a) during stimulation there is a nse of 

temperature of about 7 x io' fl0 C, per second of 
stimulation , (b) in the succeeding ten minutes there 
is gradual further production of heat about eight 
times as great as in stage (a), which for the present 
we attribute to a recovery process analogous to that 
occurring in muscle Total heat corresponds closely 
to extra carbon dioxide found by Parker for stimulated 
nerve There is difficulty, however, m explaining the 
resting values of oxygen and carbon dioxide found by 
him and others,—A S. Parkes * (1) Observations on 
the ocstrous cycle of the albino mouse The average 
duration of the cestrous cycle (meta-oestrus to oestrus 
inclusive) of the unmated albino mouse was 5*7 days 
The average duration of the cycle in normal females 
mated with vasectomised bucks was 11 days This 
postponement of the next ocstrous period is considered 
to be due to the formation of a decidua by the uterus, 
on mechanical stimulus by the vaginal plug, a process 
which has been demonstrated in the albino rat by 
Long and Evans Pregnancy follows the detection 
of the vaginal plug m about 70 per cent of cases, the 

G estation period being 19 days in almost all cases 
'he effect of lactation is entirely to inhibit oestrus 
(apart from the immediate post-partum period) for at 
least three weeks if an appreciable number of young 
are suckled After the inhibition due to suckling, the 
cycle goes suddenly back to normal, even in cases 
where lactation is prolonged. Unilateral ovariotomy 
does not appear to influence the cycle (2) On the 
occurrence of the cestrous cycle after X-ray sterilisa¬ 
tion Of 25 mice sterilised by exposure to X-rays 
at three weeks old, 22 experienced at least one period of 
oestrus when puberty was reached In all, 53 periods 
of oestrus were observed in these animals, many of 
which exhibited a series of complete cycles o 3 f the 
normal length. Since none of these animals had 
oocytes, follicles, or follicular tissue in the ovaries, 
neither follicles nor corpora lutea appear to be essential 
to the occurrence of the normal cyclic activity of the 
uterus and vagina. The cestrous-producmg hormone 
seems to be formed by the mter-folhcular tissue, 
though also possibly by the follicles under normal 
conditions — I. Gordon . The development of the 
calcareous test of Echtnocardtum cordatum . Bilateral 
symmetry is apparent almost from the beginning 
The complex plating characteristic of the adult is 
only acquired at a comparatively late stage There 
is no trace of teeth or 01 the lantern ossicles, but the 
pcrignathic girdle is represented by a single internal 
process. The membrane round the mouth is at first 
circular, but soon becomes pentagonal and then 
gradually alters to the ‘ remform 4 outline of the 
adult peristome.—H. R Hewer . Studies in colour 
changes of fish (ii -iv ). —A V Hill. The viscous- 
elastic properties of smooth muscle Gasser and Hill 
found that the sudden release dunng an isometric 
tetanus of the skeletal muscle of a frog is followed by 
an instantaneous drop of tension, and then by a 
gradual re-development along a.curve identical with 
.that of the original rise when stimulation began 
This observation has been repeated on the smooth 
muscles of Holothuria nigra, in which the speed of 
contraction is less than 1/100 of that of frog’s striated 
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muscle* The return to the tension characteristic of , 
the new length is precisely sptfar in its time relations 
to the initial rise of tnnssrm It is concluded that the 
development s* contraction during stimulation, and 
its ee- 4 evfclopment after release, are due to the same 
prooess, namely, the formation of an organised 
molecular pattern, arranged in space, whether of two 
or three dimensions, in the fibres of the muscles. 
Such a molecular rearrangement, either on stimula^ 
tion or during actual shortening, is the basis of the 
4 viscous-elastic ’ phenomena found m all contractile 
tissues.—J. Walton , Contributions to the knowledge 
of Lower Carboniferous plants The morphology of 
the genus Rhacopteris is discussed The evidence 
is considered to support the view that Rhacopteris is ] 
more probably a fern than a ptendosperm. The pre¬ 
sence of a rachis in the angle ol the fork of the frond of 
Sphenoptens Teiltana is demonstrated in several speci- J 
mens, and shown to have some characters of a fertile 
rachis of Telangium, and is interpreted as indicating 
the fundamentally pinnate structure of the frond. 
Thus probably the fructification rachis of Telangium 
Ufidum was attached to the frond beanng the foliage 
pinnules in the angle of the main fork of the rachis, 
and possibly m many Lower Carboniferous fronds 
with apparently dichotomous rachis the frond is in 
reality pinnate in structure.—J. H Priestley and E 
Rhodes On the macro-chemistry of the endodermis 
—D, Keilin . A comparative study of turacin and 
haematin, and its beanng on cytochrome The > 
absorption spectra of turacin, haamatin apd h«Tino- 
chromogen vary with the degree^fejiyfc^ion of these 
compounds, and the bands slnlr to ^00 A V 

towards the red end of J^ie spectrum as the degree of 
dispersion ^ decreases Artificial* haemochromogens 
composed of^idBiatiu and one of the nitrogen com¬ 
pounds can bemtapared, showing either three or four 
absorption bands resembling those of cytochrome 
The three components of cytochrome seem to lie 
derived from one hamiochromogen compound, present 
in two distinct degrees of dispersion ( b ' and </), and 
partly modified (a') by active process of oxidation 
and reduction in which these components are directly 
involved —E Ponder . The equations applicable to 
simple haemolytic reactions Time-dilution and per¬ 
centage haemolysis curves of experiment in especial 
are discussed The action of the simple lysins on the 
cells is descnbable by expressions like those foi 
chemical reactions of the first order, but in which is 
a term relating to extent of cell surface acted upon 
Allowing for the fact that the reaction takes place 
at cell surfaces only, and not continuously throughout 
the system, the effect of lysins on suspensions of 
different strengths is explained in a simple way — 

J P Hoet and P. Kerridge Observations on the 
muscles of normal and moulting Crustacea Glycogen 
was found in the muscles of normal hard-shelled 
Crustacea Only small amounts were found in those 
of soft-shelled specimens of the same species An 
early onset of ngor mortis, associated with alkaline 
reaction, was observed in crustacean muscles poor m 
glycogen. When glycogen was present in the muscles, 
there was a post-mortem development of acid com¬ 
parable with that in mammalian muscle —-C. H 
Best and H. P. Marks Additional note on the effect 
of insulin on the lactacidogen content of the skeletal 
muscles. 

Physical Society, May 28— G, Temple : Static and 
isotropic gravitational fields By limiting the in¬ 
vestigation to the consideration of dynamical mani¬ 
folds which are static and isotropic in character, it 
is practicable to abandon the notation and theory of 
the absolute differential calculus, and to substitute 
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some classical theorems of Lord Kelvin and ’If. J. 
Liouville. This simplified theoty\serve$ to explain 
the construction and solution of Einstein’s field, 
equations, and their application to the problems of 
planetary motion and of the deviation of light in a’ 
gravitational field. It also makes explicit the various 
assumptions involved in Einstein's theory.—-C V. 
Raman and K. S Krishnan c The diffraction of light 
by spherical obstacles. The diffraction of light inride 1 
the shadow, thrown by a small source of light, of a 
sphere and a circular disc of the same diameter, was 
studied, with special reference to the relative in¬ 
tensities of the central bright apeta. With the 
source at about 2 metres from the obstacles, with a 
-in, polished steel ball, the bright spot could be 
elected visually up to 3 cm behind the obstacle, 
while with a steel disc of the same diameter, with 
the edges perfectly sharp, smooth and circular, the 
spot could be traced up to 2 cm. At small distances 
behind the obstacles, the spot inside the shadow of 
the sphere is much feebler than the disc-spot, ap¬ 
proximating to the lattewfarther back from tne 
obstacles, but even at ioPim remaining appreciably 
feebler —A L Narayan and K R Rao : On the 
absorption and senes spectra of nickel The absolu¬ 
tion spectrum of nickel was investigated by the 
under-water spark from X6000 to X2000, In the region 
X3800 to X2ioo, 180 wave-lengths were obtained in 
absorptfon The majority of these lines were classified 
by Bechert and Sommer Intensity values of the 
absorbed lines show® that the intensity rule and 
the selection rule for inner quantum numbers were 
accurately fulfilled The results confirm the recent 
classifications of Bechert and Sommer m this spectrum. 
—H C Hepburn The influence of electrolytes m 
electro-endosmosts Determinations were made with 
certain aqueous solutions of electrolytes in glass 
diaphragms, and values are obtained for the inter- 
facial potential of the Helmholtz electrical double 
layer The dependence of the conductivity on the 
dfoctro-endosmotic flow was investigated by measure¬ 
ments of the current flowing through the diaphragm 
during each determination, and the data used to 
trac$ the variations in the thickness and the charge 
of the electrical double layer by the application of a 
formula derived by Smoluchowski 

Edinburgh. 

Royal Society, May 24 —Malcolm Wilson and Miss 
E J Cadman The life history and cytology of 
Reltcularia Lycoperdon —one of, the mycetozoa. After 
spore germination the blepharoplast arises from the 
nucleus and divides to form the centrosomes before 
division of the swarm-ccll; four chromosomes are 
present Fusion takes place between motile gametes 
which are identical with the swarm-cells. Before 
fusion of the gametic nuclei several swarm-cells 
coalesce with the zygot£ and their nuclei are ultimately 
digested Ingestion of entire swarm-cells takes place 
later The nucleus of the zygote divides repeatedly 
and the plasmodium is formed ; eight chromosomes 
are present Typical meiosis takes place after the 
emergence of the plasmodium from the wood, and 
cleavage and spore formation follow. The pseudo* 
capillitium and sporangia! wall are formed from masses 
of degenerating protoplasm.-—Miss C. C. Miller : The 
slow oxidation of phosphorus trioxide (Part 2). The 
production of phosphorus tetroxide by direct oxida¬ 
tion of phosphorus trioxide. When phosphorus 
tnoxide oxidises slowly at tew temperature in oxygefi 
containing a trace of water vapour, the only product 
of oxidation is phosphorus tetroxide.—A* C. 

On Bernoulli's numericai eolutten of algebraic # 4 #*% 
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tions. The paper generalises Bernoulli's method of 
Aiding the greatest root of an equation. The eiftofci- 
Wqn gives a means of computing all the roots of the 
equation, whether real and .different, complex or 
multiple. 

Paris. 

Academy of Sciences, May 10.—Maunce Hamy * 
A particular case of diffraction of the solar images. 
—Andr£ B Jon del: Remarks on the establishment of 
the regime in electrical circuits.—A Deagrez, H. 
Bierry, and L. Lescceur: The fixing of sulphuretted 
hydrogen in the Wood-—Charles Nicolle and Ugo 
Lumbroao : Granular conjunctivitis of the rabbit and 
the origin of trachoma.—Minmanoff ; The game of 
heads or tails and the formulae of Laplace —J Favard ‘ 
Linear differential equations with nearly periodic 
coefficients —E Gau : The transformation of a 
system of two partial differential equations in in¬ 
volution into a unique equation of the first order — 
—. Laint ; The application of the method of Darboux 
to the equations ?■*/(#, y, z, p, <7) —S Zaremba . A 
transformation of the problem of Neumann —Georges 
Bouligand 1 The continuity of zero order in hydro¬ 
dynamics —A. Alayrac The theoretical study of 
bird-like flight^—Jean Chazy : The calculation of the 
advance of the perihelion of Mercury under the 
action of the * other planets Comparison of the 
results of Le Verrier, Newcomb, Doolittle, and Hill 
—Henri M&let The invariant expressions met with 
in electrodynamics in systems tn movement—F 61 ix 
Ehrenhaft The observation and measurement of 
very small isolated magnets The apparatus de¬ 
scribed is capable of determining the magnetic 
moment of isolated magnets down to a radius of 
5 y io~®, and can fix the intensity of a magnetic field 
111 an area as small as o-oi sq cm It will prove 
useful m problems connected with the magnetic 
properties of small colloidal particles — Jean Thibaud 
A new technique in the use of gratings applied 
to the study of Millikan’s ultra-violet The use of 
a vacuum spectrograph with the method of tangential 
incidence permits the use of a grating with 200 lines, 
to the millimetre instead of 500 to 1100 lines per 
millimetre used by Millikan, and the photographic 
plate is placed only 98 mm fiom the grating Details 
Of the results obtained with copper are given—A 
Portevin and P Chevenard The complexity of the 

f Phenomena of tempering certain alloys —Pierre 
oliboia* Henn Lefebvre, and Pierre Montagne The 
influence of the capacity of the discharge circuit on 
the decomposition of carbon dioxide under reduced 
pressure by the electric spark. The decomposition 
of carbon dioxide under reduced pressure by the 
spark is strongly influenced by the capacity of the 
discharge circuit. For a given tube a high degree 
of dissociation is only obtained if the capacity of 
the condenser giving nse to the spark is large —Mile 
SuzAnne Veil: The magnetochemtcal reactions of the 
hydroxides in the* presence of hydrogen peroxide — 
—. Marinesco : Adsorption on large molecules in 
solution, Einstein’s equation giving the relation 
between the viscosity of a suspension of fine solid 
particles and that of the intergranular liquid has been 
applied <to the results of viscosity measurements on 
s&tutiptns of rhodamine (molecular weight 478) in 
weter and various alcohols The results show that 
^dissolved molecule is surrounded by a mono- 
modular layer in which the number of molecules of 
adsorbed solvent is fixed. Methyl alcohol furnished 
anomalous figures. —J. Laiaaua ; The cementation of 
ferrous juid copper alloys by tungsten* molybdenum, 
and ^tantaium.-^MBe. M. Psmot: The potassium 
i odomercurates which crystallise in acetone solution, 
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—Clement Duval: A general method for the pre¬ 
paration of nitrites. Application to the simple 
nlttftas of cohalt and nickel and to that of cobalti- 
hexammine.^J?. Frtundler and Mile. Y. Manager: 
The estimation of rtibfetaun by means of silicotungstic 
acid * the application of this rea g wH s», 4 ahe detection 
of rubidium in the ashes ot Laminaria fiexxcaulis . The 
fractional crystallisation of the chlorplatinates has 
been proved to be an unsatisfactory method for 
determining rubidium in the presence of potassium 
and sodium, and the use of the siiicotungstate 
(Rb a W„Si 0 4 j at ioo° C ) is suggested as preferable 
Details are given.—Jean Meunier The detection 
and estimation of strontium by the spectrographic 
method in the hydrogen flame—J, F. Durand 
The direct preparation of mixed organo-beryllium 
compounds Vanous attempts to prepare organo- 
beryllium compounds under the conditions usual for 
the preparation of the magnesium compounds failed 
In one experiment, in which some mercuric chloride 
was added to the reaction mixture, a compound 
behaving as CH 8 . Bel was obtained —R Weil ■ The 
temperature of paramorphie transformation of ciisto- 
balite —Paul Picard . Violutoside, a new glucosule 
containing methyl salicylate, extracted from Viola 
rornuta This glucosule was present in the pro¬ 
portion of o-oi gram per kilogram of fresh plant. 
The new glucoside is formed from one molecule of 
methyl salicylate and one molecule of a hexopentose, 
and is not identical with monotropitoside —R. 
Combes . The migration of nitrogenous substances 
in the beech m the course of the autumnal yellowing, 
—G Lafon The amplification and collective audition 
of the beats of the heart and the other sounds of 
auscultation An account of the application of the 
methods of radio telephony to replace the stetho¬ 
scope—Jean Saidman and L. G. Dufestel The 
visibility of the initial portion of the ultra-violet 
spectrum It is shown that the Tine 365 A,l T tan 
be perceived by the human eye under fa\ourable 
conditions That it is not usually seen under 
ordinary conditions is due to the fact that the 
visibility of the eye in tins region is only one-millionth 
of that of the radiations strongly impressing the 
retina —Emile Haas New researches on the suc¬ 
cessive differential light sensibility for white light — 
L Velluz Contribution to the study of narcosis 
The distribution coefficient of hypnotics between 
water and organic solvents, particularly solvents 
possessing ethylene linkages —Jean C. Faure The 
essential factors of a biological complex —Alfred 
Maubert The influence of thorium X on the 
ammomacal fermentation—J Cantacuzene *and O. 
Bonciu ' The modifications undergone by strepto¬ 
cocci of non-scarlatina origin in contact with filtered 
scarlatina products 

Vienna. 

Academy of Sciences* April 29.—R. Kremann and 
A Trdstek ’ Electrolytic conduction in molten * 
metallic alloys (xvii) Experiments on the electrolysis 
of zinc with lead, cadmium, of antimony with lead and 
bismuth, and of cadmium with lead and bismuth.— 
R Kremann • Communication xvin Comprehensive 
consideration of the results so far obtained in this 
series of communications.—K. Spitzer : On the con¬ 
tent of ortho-dioxy-benzole derivatives in the cocoons 
of the Emperor moth (Saturma) —J. Krames : On 
the degeneration of striction lines in ruled surfaces. 
Q, fColler : Some new fishes from the island of Hainan. 
Includes a new genus of Siluridae and a new species 
of Cyprinidae.*—O. Holler • A critical review of the 
^hitherto described central and south European species 
of the Cyprinid genus Barbus.Richter : On the 
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***£& iittti requirements of the rice plant, Qryza saitvu, 
■ Hepperger : The influence of the attraction of the 
earth on the frequency of meteors,—O. Dischendorfer 
and H. Grillm&yor : Investigations in the domain of 


Hot fi 2 
Het FIB. 


British Flnwariiig PitnU^Hmies No 11 5 canls in colour. U S«t F15 ’ 
British Flownrinp Plants, Hurlon No 12 5 (ftnls 3 it culoui 1* HH Flf>. 
British Orchids, Series No 1. 5 cards tu cplour Is Bet Fl7 British 
Orchids, Hones No 2 5 cards in colour is (London British Museum 

(Natural History))' 

New Zealand State Forest Hervlce. Bulletin No 4 Monograph on the 
New Zealand Beech Forests Part 1 The Ecology of the Forests and 
Ta\ono»n> of the Beeches By Dr L (Cockayne Pp 71 (Wellington. 
NZ WAG Skinner) 4s 

Ministry of Agrlruttum, Egypt* Technical and Hclentiflc Seivice 
Bulletin No <12 Report 011 a Miemon to California (U H A.) to study New 
Methods of Fumigation of Citrus Trees By Neguib Kff Iscamier 
Pp U + 41 (Cano Government Publications Offlce) OPT. 

Pronpedlngs of the United States National Museum Vol 08, Art 14: 
Termites collected on the Mulford Biological Exploration to the Amazon 
Bsfdn, 3021 1022 By Thomas E Snyder (No 2015 ) Pp 70+ 8 plates. 
(Washington, D.C • Government Printing Office ) 

Navy (Health) Statistical Report of the Health of the Navy for the 
Year 1028 Pp v-f 140 (London • H M Stationery Office.) 6* net 
Proceeding* of the Koval Society ol Edinburgh, Hewuon 1025 1920. 
Voi. 40, Part.2, No. 17 Homo Hyperwpace Harmonic Analysis Problems 
introducing Hyteneions of Mathmu'n Equation By Prof Pierre Humbert, 
Pp 20fl 20" M Vol 40, Part 2. No 18 - The Invariant Theory of 
Forms in Six Variables relating to the l.ine Complex. By Prof H W 
Turnbull, Pp 210 22? U (Edinburgh- Robert Grant and Son; 
London Williams and Norgate, Ltd ) 

Dominion of Canada, Report of the Department of Mines for the 
Fiscal Year ending Mar<h 31, 192 1 (No 2070.) Pp ln + 76, (Ottawa 
F A. Aeland ) 15 cents 

Canada Department of Mines • Victoria Memorial Museum Museum 
1 Bulletin No 40 (Biological Series No 0 ) Birds collected and observed 
during the cruise of the Thicpml in the North Pacific, 1024 Bv 
Hamilton M Utng (No. 2072 ) Pu 11+46 IS canto Dm*rtma>it 
of Mines Geological Survey Memoir 148, No, 124 Geological SUrle* * 
North SI lore of Lake Huron By W, H Collins. (No 2o4) Pn‘ 
ill+ 100, 10 cents Summary Report, 1M4, Part B (No, 2077 ) pK 
1#7 Bl (Ottawa- F A Ac land ) v Ap 

Proceeding* of the London Mathematical Society, Second Series Vol 
24. Fp lxi + 408 (Loudon Francis Hodgson) ’ 
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and H. Grill may er: Investigations in the domain of 
photochemistry (iii), On betuline.—F. Seidl: In¬ 
vestigations on ' self-sounding ’ Crystals A possi- 
biuty of the transformation of electric into acoustic 
vibrations finding application in a telephone without 
diaphragm,—K Przibram : The interpretation of the 
coloration of salts. 

Official Publications Received. 

^ > ^ >Rrtraent of bommeree; Bureau of Standard h. Scientific Papers of 
the Bureau of Standards, No 521: Measurement* of the Index of Refrac- 
tkm of Glass at High Temperatures By C G Peters Pp dfifl 050 
(Washington, D C ' Government Printing Office,) 30 cents. 

A Bibliography of Indian Geology, Pan 4. Pul*ontological Index 
Compiled by T H. D La Touche Pp iv f\ii+4H. (Calcutta . Govern 
ment of India Central Publication Branch ) 7 14 rupees , 11« (id 

Records of the Botanical Survey of India Vol, 0, No 4 Freshwstei 
Algir from India By Di Nellie Carter. Pp. 202-802 + 2 plates, 
(Calcutta. Government of India Geutral Publication Office ) 14 annas 
la (W 

Report of the Foisted School Scientific Society for the Years 1024 and 
1025 (No. 20 ) Pp. S3 (Chelmsford ) 

Southern Rhodesia Report of the Director. Geological Survev, for the 
Year 1025. Pp 6 (Salisbury, Southern Rhodcais) 

Union of South Africa Department of Agriculture Bulletin No 2 of 
1025 • Some further Remarks on Tobacco Cultivation fot Nicotine By 
J Vernal! Cutler and J .1 Theron and J du P OoNthm/en (Division 
of Chemistry Senes No 41) Pp 28. 8d Science Bulletin No 30 Hone 
Experiments on the Solubility of Saldanha and GiaJmmstown Pirns 
phates in the sod By A Htead (Division of Chenmtiv Series No 
Mi) Pp 15 8 d Sc'enre Bulletin No 43 Home Factor* influencing the 

Keeping quality of Bult«r By 1) J Rctief Pp 2\ Science Bulletin No. 
44 A Biometrical Analysis of Merino Wool* By Prof J. E Duerclun 
nnd V Bosnian Pp 16. Science Bulletin No 40 • Co oj erstlve Ferti 
llstr Experiments with Potatoes By Thow D Hall (Division of 
Chemistry Series No. 05 ) Pp 11. (Pretoria. Government Printing and 
Stationery Office ) 

rngeniiU8vetennkapHak«dcnik‘n Handhngar Nr. 48 Radio Wave 
Propagation By E F W. Aloxanderson Tp 10 (Stockholm Svenska 
Boklmndolacuntralen A B.) 0 70 kr 
British Museum (Natural History). Picture Postcards Mat F12 
British Flowering Plants, Harks Nn 0 5 cards in colour Is Met FIB . 

British Flowering Plants, Series No 10 5 cards in colour Is Set F14 : 
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New Ordovician and HUnrian FoaiRaftiom Girvan,—P- ^Grahgm Kaw* 
?°u Snake .—To U rtadhy MU:— 

J-A Wldttaker. On a Polariaed Light Quantum.—Dr W. W Taylor: 

Syori^poSeHMl 1 ® 0 ^ ° f V ° U We5loarn; ^ Fwrrl ° a J^rida and the 

AaiarorKLujc Rotary (at Unlvertlty of London Olubh at 8.-F, H. 

Oacll Brook: ImpHcaMona of the Philosophy of Beraaon 
KovAL lHSTrruTK or Bkitish ABoerraora, at 8 . 80 .-Preaei»ution of the 
Koiai (ioici Mean, 

IwsmuTiow or HwrtWd Ann Ventilatino Ewomeww(Summer Meeting, 
Scarborough) (continued on June *2 and 28). * 

IH8TITVTION of Navai. a rciutecth (in Belgium)(oonfclmiM until Juue 27), 

TUESDAY Jcsk 22, 

P Z{^.t^T V ° r KA!IT Anoua (At R(,yal Anthropological 

Roi AL Bocijcty or MsDiciNg, at 5 SO.—Genera) Meeting. 

Royal A nth uopo logical Inotitutk, at 8.S0.—V Gordon Chllde- The 
First Colonisation of Central Europe 

1PBDNI'8hAY i Jdhk 28 

Rotal CoLuena or Physicians, Edinuoroh, at 5.—Dr. J. Cowan : Tlie 

Failing Heart (George Alexander Gibson Lecture) (11 

Geolwjcal Sooirrv or London, at 5 SO -Prof. H F. Osborn • Methods 
and Results or American Museum Explorations In tin- Gobi Deaert of 
Mongohai(Lecfcure) 

Radio Bocihty of Grjbat Britain (at Institution or Electrical 
Engineers), at 0. 

Nkwoomen Society for the Study or th* History of Engineering 
and Technology (Summer Meeting at Norwich) (continued ou June 
24 and 25) 

Institution of Municipal and County K no inkers (at Bristol) (con¬ 
tinued until June 20) 

THURSDAY, June 24 

Institution or Electrical Enuinkers, at 8.80.— Mir Oliver Lodge 
The History and Development of the Telephone (Lecture). 

Royal Society, at 4 80.—J C McLennan and A B McLay* On the 
Structure of the Arc Hpoetrum of Gold — J C McLmuau and fl. G. 
Hmlth ■ On the Series Spectra of Palladium -A. M Tyndall and L. R, 
Phillips The Mobility or lone in Air. Part III.—L C. Jackson 
Investigations on Paramagnetism at Low Temperature*. Part ll — 
Sybil Cooper and D Denny-Brown • Reeponees to Rhythmical Stimula¬ 
tion of the Cerebral Cortex —Pajxir* to hs r tad In title only .—Karl 
Pearson : Hetiearchea on the Mo<le of Distribution of the Constant* of 
Sam pies taken at Random from a Bivariate Normal Population -Lord 
Rayleigh Furthei Spectroscopic Studies on the Luminous Vapour 
distilled from Metallic Arcs -Sir William Hardy . A Microscopic Study 
• of the Freezing of Gel Tart L and Pait It -Sir William Hardy and 
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Science, Industry and Education. 

T HE relationship of science to industry is a subject 
that has been frequently discussed in these 
columns, and if we return to it once again it is because 
as time goes on we recognise more and more that 
industry without science is like a ship without a rudder, 
a thing that drifts hopelessly on the ocean of reality. 
Although we stand in the first place for culture— 
knowledge of the best that has been thought and done 
in the world—we cannot overlook the fact, so abun¬ 
dantly proved by history, that nations of the highest 
culture become ready preys to the forces of barbarism 
and disorder when knowledge and attainments cease 
to maintain adequate connexion with the material 
realities of life, when capacity for action is “ sicklied 
o'er with the pale cast of thought." Science has its 
idealistic side no less than religion, art, and morals, and 
its dominion should be coterminous with theirs in 
extendmg over the whole range of human activities : 
its content touches human life at a multitude of points, 
and its method is capable of almost universal applica¬ 
tion. Nevertheless, we have to realise that the battle 
of life is still fought mainly below the belt, and there¬ 
fore we must look to science to play its part, not only 
m shifting the arena from the lower levels of brute 
force, cunning, and cupidity to the^ higher ground of 
truth, justice, and regard for posterity, but also in 
helping us to conquer in the fight as it is fought 
to-day. 

Great Britain needs the help of science in a peculiar 
degree. Over-population, combined with neglect of 
agricultural possibilities, has forced os to rely for 
our material existence upon imported products, and 
these have to be paid for mainly by exporting 
manufactured goods. We have few, if any, closed 
markets, and success depends upon the high quality 
or novelty of our wares, and upon industrial organisa¬ 
tion, all of which are dependent upon science. What 
progress are we making in promoting science and its 
application to industry and national life ? 

Apart from the valuable work which was done by 
the Government committee appointed to inquire into 
the teaching of science in our secondary schools, and, 
that which is being done under the Department of 
Scientific and Industrial Research, we see few signs of 
progress. Disregarding exaggerated statements, we 
believe that the progress of science teaching in secondary 
schools has fallen below expectations, and that the 
methods pursued in our universities and technical 
colleges still leave something to be desired. From 
the point of view of science, the popular Press remains 
in the throes of barbarism, and literary men speak 
openly, if foolishly, of u the bankruptcy of science,” 
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The chief cause of this unsatisfactory state of affairs 
is ignorance, and the chief remedy is organised, con¬ 
certed action to popularise the teachings of science ; 
to bring home to the layman what science has done 
for mankind in the past, the nature of the problems 
awaiting solution, and what science may do, if ade¬ 
quately supported, in the future. 

Alone among scientific organisations, the British 
Science Guild and the British Association have done 
valuable work in disseminating scientific knowledge 
among the people, and their present efforts to establish 
a publicity service, similar to Science Service in the 
United States, are worthy of every encouragement 
and support. The collection, preparation and dis¬ 
tribution of interesting and accurate notes and 
articles upon scientific subjects likely to be accepted 
by the public Press is, however, too great a 
burden for such voluntary organisations to bear 
unsupported, and, the question being one of national 
importance, it seems right that a Government which 
expends nearly 50,000,000/. annually on education 
—not reckoning the 30,000,000/ contributed from 
rates—should contribute towards the cost. In addi¬ 
tion to a scientific news service, we need popular 
accounts of researches that have led to new knowledge, 
and more especially of those which have resulted in 
new developments or improvements in industry, 
transport, and public health. 

The co-operation of the Department of Scientific 
and Industrial Research would be particularly desirable 
in this connexion The publications of this Depart¬ 
ment are well known to and much appreciated by 
scientific workers; but they are not addressed to the 
layman or written in a style to attract him, and the 
more learned communications that occasionally see the 
light in the transactions of societies are even less suit¬ 
able for the purpose It is essential that the subject 
matter should be written up in an attractive style, 
as free as possible from technical terms, due regard 
being given to the human element. Experience having 
shown that, as a rule, the research workers and in¬ 
ventors are ill-fitted to describe their work in a manner 
understated by the people, the writing should be 
done by those who have the gift of popular exposition, 
though the materials therefor should, when possible, 
be supplied, and the manuscripts revised, by the 
discoverers An interesting development in this 
direction is the publication in the United States of 
Popular Research Narratives, collected by the Engineer¬ 
ing Foundation of New York. The two volumes of 
“ tales of discovery, invention, and research ” that 
have been issued to date are excellently got up, and 
though many may think that they err on the side of 
brevity and ‘ scrappiness/ there is no doubt that the 
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modc of presentation is good and that the writers and 
publishers will succeed in their attempt to interest 
the public. 

It may be objected that, owing to the short period 
during which the Department of Scientific and In¬ 
dustrial Research has been in active existence, the 
results so far obtained are too meagre for the purpose 
we have in view; nevertheless, we believe that the 
twenty or so research associations, and national 
institutions like the Medical Research Council, the 
National Physical Laboratory, the Fuel Research 
Station, and Rothamsted, could provide between them 
an abundance of material; and if matter ran short, 
the wealth lying dormant in the records of learned 
societies, and in certain reports of Government Com¬ 
missions, could easily be tapped. Another likely 
objection is that the publication of results of research 
in applied science would be against the interests of the 
manufacturers who subscribe to the research associa¬ 
tions 

The answer to this contention is that it is nearly 
always possible to write a broad general account 
of a discovery or invention without disclosing im¬ 
portant details of manufacture Success in manu¬ 
facture depends more often than not upon important 
details of plant or method of operating. True, but 
the public is not interested in such details ; and, if 
necessary, the manufacturer can usually protect him¬ 
self by letters patent. The manufacture of sulphuric 
acid by the contact process necessitated long years of 
work and a large expenditure of money before it was 
made a commercial success, yet the process was 
described at an early date in the columns of the BerichH 
with all the detail that even a scientific man desires; 
and similar statements could be made of many other 
processes, including those of Birkeland and Eyde, 
Franck and Caro, Haber, and Claude for the fixation 
of atmospheric nitrogen. In. spite of assertions to 
the contrary made during the War, undue secrecy 
continues in our midst to the manifest disadvantage 
of the cause of science. 

Another educational problem demanding attention 
is the training of science students who are destined"for 
industry. In his Streatfeild memorial lecture (Nature, 
December 12, 1925, p. 876), Mr. F. H. Carr) now 
president-elect of the Society'of Chemical Industry, 
condemned the present training of chemical students 
for being too stereotyped : too much stress is laid upon 
training in research and too little on fostering ability 
to apply scientific knowledge to works 1 processes; 
there are many types of student^mind and many fields 
of possible application, yet we persist in casting all 
our material in the same mould. Prof, hk W* Qpi&ty 
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exprested the same view in his recent presidential 
address to the Chemical Society, likening the teacher 
of chemistry to the manufacturer who persists in 
offering to foreign customers the goods he thinks they 
ought to want, rather than those for which they actually 
ask. The main types of chemist required in industry, 
Prof. Crossley points out, are the research worker, 
the equally important man who can apply new scientific 
data to industrial development, the chemist to control 
works’ processes and undertake, or supervise, analytical 
work, and the chemical engineer. Each of these types 
requires in the first place a broad general training in, 
say, three sciences before specialisation is allowed, but 
thereafter the training must be adapted to the future 
career: the i pure 9 chemist, the industrial chemist, 
the school or university teacher, each requires a different 
curriculum. 

The blame for the present inadequate or misdirected 
training is not, however, entirely the teacher’s ; the k 
manufacturer is also culpable in not making clear his 
wants, or making the fulfilment of those wants into 
practical possibilities Last year, in commenting 
upon Prof. Wynne’s address to the Chemical Society 
(Nature, August 8, 1925, p. 195), we expressed the 
hope that manufacturers would devote attention to 
this matter, and we are now pleased to learn that, 
following the lead given by Sheffield, the British Dye¬ 
stuffs Corporation has initiated a scheme whereby 
students may gain practical experience in its works 
during the long vacation. The result from the students’ 
point of view, Prof. Crossley states, has been an un¬ 
qualified success, and we do not doubt that the ad¬ 
vantages will be mutual, for such vacation courses 
should afford the manufacturer excellent opportunity 
to select promising personnel for future employ¬ 
ment. 

We hope that this movement will spread, not only 
in the chemical industry, but also in the large and 
virgin field of applied physics. It is a happy omen 
that the demand in industry for trained physicists is 
considerably in excess of the supply. In the past, 
physicists as well as chemists have been trained too 
exclusively on academic lines, as if they were all to 
become teachers or * pure ’ research workers. Important 
3* these callings are, we are inclined to agree with the 
f critics that an adequate supply of men whose special 
faculty lies in the application of scientific knowledge 
to industrial problems is at least of equal moment. 

men, it may be said, are born and not made; 

. yet, if we believe in education at all, we must look to 
the universities and technical colleges to discover 
where this special ability is latent, and, knowing the 
needs of the manufacturer, to nurture it in the most 
frd^ul way. 
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Modern Views *>n the Origin of Birds. 

The Origin of Birds . By Gerhard Heilmahn. Pp. 
vii + 208. (London : H. F. and G. Witherby, 1926.) 
20 5. net, 

IVERGENT views on much contested problems 
are often traceable to some rash statements, 
the authors of which were scarcely aware of there being 
involved some serious problem. 

Numerous fossil three-toed footprints of obviously 
bipedal creatures were discovered about 1835 in 
Triassic sandstone of Connecticut, and described by 
E. Hitchcock as Ornithichnites, bird-tracks. Accord¬ 
ing to their size and configuration, which is all we 
know of their owners, various generic and specific 
names became assigned to them. Ch. L. Bonaparte 
(1856) combined these Ormthichnitidae with the dodo, 
the subfossil Acpyomis, and the Eocene Gastornis as 
Inepti, a subgroup of his order Columbae A curious 
jumble of ineptness and sense 

Serious speculation about the origin of birds arose 
with the discovery (i860) of the famous Archaeopteryx, 
from the upper Jurassic oolite of Solnhofen, near Eich- 
staedt, north-west of Ingolstadt, Bavaria. This speci¬ 
men, now in the British Museum (Natural History), was 
first described by A. Wagner as Griphosaurus, “ a 
reptile with bird’s feathers.” R. Owen monographed 
it (1863) as Archieopteryx macroura , “ a bird with certain 
embryonic features.” W. K, Parker (1867) published 
valuable remarks “ On the relations of the Bird to the 
Reptile.” Haeckel (” Generelle Morphologic,” 1866) 
divided the birds into Sauriurae (Archaeopteryx) and 
Ornithurae T. Huxley, in his famous classification of 
birds (1867), retained the first name as Saururae, but 
rightly discarded the Omithurie, dividing these with 
Merrem (1813) into Ratitse and Cannatae; and in his 
“Manual” (1871) he was the first to summarise clearly 
and concisely the descent of birds from reptiles, hence 
his term Sauropsida. 

A second, much better preserved specimen, now in 
Berlin, was discovered (1877) also near Eichstaedt; 
first described and discussed by C. Vogt (1879) as “ un 
intermSdiaire entre les oiseaux et les reptiles.” It has 
been exhaustively monographed by W, Dames (1884). 

Heated discussions arose whether Archaeopteryx was 
a direct forerunner of the Carinatae, or merely a lonely 
offshoot, or last but by no means least, a true inter¬ 
mediate link or 4 Schaltform ’ between reptiles and 
birds, a view which was disallowed by the Prussian 
Government. Dames added some further detail of the 
Hmb girdles in 1897 ; but both specimens remained 
otherwise undisturbed until, in 1917 and after, Petro- 
nievics persuaded the authorities to expose them. Hedis- 
{ tinguiahed the Berlin specimen as Arckcmnis siemensi. 
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Meanwhile (1875) zoologists had been startled by 
0, C Marsh’s discovery of birds with numerous teeth 
from the mid*Cretaceous of Kansas They were sump¬ 
tuously monographed as Odontornithes (1880), this 
new subclass to contain the large flightless aquatic 
Hesperornis, the well-flying Ichthyomis and Archaeo¬ 
pteryx. Later consideration showed, however, that 
they were only a heterogeneous assembly, in fact that 
probably all birds had retained teeth unto the end of 
Cretaceous times. 

Although Marsh himSelf emphasised the undoubted 
affinity of Hesperomis with the recent diver-grebe 
group, he also took the complete absence of a keel in 
the flat sternum as indicating close relationship to the 
Ratitae. Dollo (1881) took up this idea and with 
merciless logic united Hesperomis with the Ratitae 
proper, calling the former 44 une autruche carnivore 
aquatique,” a nightmare which, thanks to a popular 
article by Wiedersheim, became a “ schwimroender 
Strauss ” and “ swimming ostrich.” 

Dollo was probably instigated by P. Albrecht, an 
erratic genius who discovered the so-called fourth, or 
inner, distal, trochanter of Hesperornis, Jguanodon, 
and traceable in ducks, a coincidence which led him to 
say that iguanodon also was a swimmer. Thus it came 
to pass that the dinosaurs were roped in with the 
Ratitze, and the Triassic ornithichnites were taken as 
welcome proof of the necessary great age of the whole 
assembly. This incredible muddle went so far that 
moas, cassowaries, kiwis, ostriches were, not in popular 
literature alone, looked upon as the direct survivors of 
some suitable dinosaurian side-branch, whilst the much 
later Archaeopteryx was the progenitor of the modem 
flying birds. 

The literature bearing upon the problematic origin 
of birds has assumed great dimensions. Within the 
last few years the most noteworthy serious contribu¬ 
tions have been made by a Dane, a Swiss, and a Serbian. 
Their several publications overlap each other. 

H. Steiner of Zurich (1917) settled the vexed question 
of the remiges (“ Problem der Diataxie der Vogel- 
extremitat,” Jena Zeitschr .). In 1922 followed a re¬ 
newed study of the development of the wing-skeleton, 
a work not yet fully appreciated which will revolu¬ 
tionise our hitherto very faulty knowledge ( 4( Onto- 
genetische und phylogenetische Entwicklung des Vogel- 
fliigelskelettes,” Acta zoologica, Stockholm, 1922). By 
careful, well-illustrated comparison with recent and 
extinct reptiles, he concludes these birds form one great 
natural assembly with dinosaurs, crocodiles (including 
the ancestral Para- and Pseudosuchia), and the aberrant 
pterosaurs, all of which agree, unlike all other reptiles, 
by the preponderance of the sharp-clawed 1st to 3rd 
finger, while the 4th and 5th steadily tend to reduction ; 
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indicating undoubtedly arbdtad, climbing adaptation. 
This view he justifies by good argumentation. It 
applies also to the presumable common ancestor. 
Crocodiles proper have, of course, taken to aquatic life 
m a tertiary way, while others, like dinosaurs, have 
descended or returned to the primary terrestrial, tetra- 
podal, and eventually bipedal life. 

Comparison of dinosaurs with Ratitae reveals no 
direct ancestral relationship. Therefore dinosaurs can 
be compared only with birds which did fly, and Archaeo¬ 
pteryx, the sole available material, dates from a time 
when these reptiles were already too far pledged. Both 
classes produced the most surprising convergences, but 
these occur crosswise, mutually contradicting relation¬ 
ship ; for example, this bird’s foot agreeing most with 
that of some of the Saurischian division of the dinosaurs, 
whilst the bird’s pelvis agrees most with that of the 
Ornithischian division, namely, iguanodonts. 

Exaggeration of the still very imperfectly known 
differences between the London and Berlin Archfle- 
omithes and comparison with Struthio only, to the 
utter neglect of all the other modem Ratitae, led Pet- 
ronievics to the following surprising conclusions (B. 
Petronievics and A. S. Woodward, 44 Pectoral and 
pelvic arches ... of Archaeopteryx,” Proc. Zod . Soc., 
1917; B. Petronievics, 44 Uber die Berliner Archae- 
omis, Genf. 1925” (Reprint of Ann . Giolog . de la 
Peninsule Balcanique , Belgrade, 1924)). The ArchBe- 
omithes (the reviewer's term, 1893), stilj without a 
keel, diverged already in Jurassic times, so that (at 
the same place and time, in the lithographic slate) 
Archaeopteryx as the Ur-Ratite founded the teethed 
Ratite Hesperornis and the toothless modem Ratites. 
—Archaeornis produced the toothed Carinates, for 
example Ichthyomis, and all the toothless modem 
Carinates. This scheme he calls 44 a rational classi¬ 
fication based upon strictly morphological characters, 
and further explanation unnecessary.” 

The common ancestor, the Protomis or Proavis, 
could fly, but had not yet a keel. Its immediate 
ancestors were the Protoherpomithes (the reviewer’s 
Herpetomithes, 1893), which were covered with down 
only I This 44 eidechsenartiger Urvoget ” arose from 
some primitive group of the Lacertilia. (He doe* not 
mention Steiner’s work.) 

Now, if there is anything proved by Fiirbringer and 
others, 44 it is that what we call Ratitae (namely, 
ostriches, cassowaries, kiwis, etc.) are the direct de¬ 
scendants of birds which have lost the power of flight; 
therefore also lost the keel, a reduction which is still 
happening to various Carinates, which even if Idsing 
all power of the keel could thereby never become 
Ratit®, because these have.retained other important 
ancestral characters no longer existing in modern 
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Carmates. The same complicated process has happened 
Jpttg before ostriches became flightless, a consideration 
which led Fiirbringer in his elephantine work to invent 
the staggering terms of Proto-Deutero-Trito-Apten- 
omithes. Originally no feathered bipeds had a keel, 
but we must not be hypnotised by this deficiency lest 
we relapse into the belief in the “ swimming ostrich ” 
of fifty years ago. 

G Heilmann’s carefully composed and extremely 
well illustrated book appeared first in Danish as 
“ Fuglenes Afstemning,” several instalments of which 
appeared in Dansk Ornithol. For. Ttdskr 1913-15, and 
an English version has now been prepared. ‘ More than 
half of the work contains the countless Cmbryological 
and anatomical agreements of reptiles and birds and 
an exhaustive description of Archaeopteryx ; a good 
introduction for those who are not well acquainted 
with the subject. By reasoned elimination he restricts 
the possible ancestors of birds to the pterosaurs, pre- 
dentate or omithischian dinosaurs, ccelurosaurs, and 
pseudosuchia. The first group he disposes of easily. 

The predentates, for example iguanodonts, present 
difficulties, but in spite of all resemblances these dino¬ 
saurs arc found wanting Perhaps by discarding their 
pelvis he protests too much, because the pelvis problem 
will not be solved without the hypothesis that it is 
fundamentally a polymetameric compound; further, 
the so-called pectineal process may be either entirely 
iliac or prepubic or both, according to the origin and 
extent of the ambiens muscle. The, author feels con¬ 
vinced that this process of birds is iliac, therefore not 
the homologue of the reptilian prepubis. By thus 
ingeniously getting rid of the predentates he turns to 
the older group, the ccelurosaurs, which fascinate him 
by their cavernous vertebra, a feature which he wrongly 
connects with the pneumatic skeleton of birds. 

Concerning the forelimb the author closely agrees 
with Steiner (cf. Fig. 19), whom he does not mention. 
But even these creatures are not to be trusted, since 
their strong birdlike resemblances may be analogous 
adaptations. Thus he narrows the possible ancestry 
to the Pseudosuchia, which as probable ancestors of 
the theropodous dinosaurs and ccelurosaurs seem to 
possess in their still generalised condition all the neces¬ 
sary material and trend for future birds, as notably the 
structure of limbs, girdles, and skull. The final result 
is the origin of birds traced well into the Trias to the 
common ancestor of the archosaurian division of rep¬ 
tiles, in close agreement with Steiner. 

For the impetus to flight Heilmann prefers with 
Abel and Steiner the arboricolous climbing life which 
A encouraged jumping from branch to branch, and thus 
parachuting by patagia and enlarged feathers. Not 
.Baron Nopcsa’s dinosaur which gets the necessary 
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momentum by running; nor does our author favour 
Beebe’s * Tetrapteryx/ although on p. 199 his own 
restoration of the Proavis shows no less than four or five 
feather parachutes Those which forsook the trees and 
took to ground life specialised increasingly as runners. 

The frontispiece, by the author, gives a charming 
picture of a lovmg couple of Archrcornis, she of demure 
look and garb, he in full dress of brown, white, and— 
beautiful blue 1 H. Gadow. 


More Relativity. 

(1) The ABC of Relativity. By Bertrand Russell. 
Pp v + 231. (London ■ Kegan Paul and Co., Ltd.; 
New York : Harper and Bros., 1925 ) 4^. 6 d. net. 

(2) The Einstein Theory Explained and Analysed . By 
Samuel H. Guggenheimer. Pp. ix + 326. (New 
York : The Macmillan Co , 1925 ) ior 6 d net. 

POPULAR accounts of the theory of relativity 
continue to appear, and one must presume from 
this that public interest in the subject has by no means 
died out. Writers at this time of day, however, are 
under an obligation which did not burden early ex¬ 
positors, in that they have to justify their intrusion 
into an already overcrowded field However unsuc¬ 
cessful existing literature may have been m making 
the new ideas clear (the fact that interest in the subject 
is still maintained shows that a considerable measure 
of success must have been attained), the meie accumu* 
lation of volumes directed towards the same end is in 
itself an evil quite independent of the intrinsic worth 
of the volumes themselves. Too many cooks, though 
they be all masters of the gastronomic art, will never¬ 
theless spoil the broth. Mr. Russell justifies his 
attempt on the ground that previous popular accounts 
of relativity “ generally cease to be intelligible just at 
the point where they begin to say something import¬ 
ant.” Mr. Guggenheimer offers no apology, but 
breaks new ground by providing, not an account of 
the theory, but a critical examination of the manner 
of exposition which he finds in the English translation 
of Einstein's own popular book. It is extremely doubt¬ 
ful whether the motive is in either case a sufficient 
justification of the result. 

(1) Mr. Russell, however, has written an extremely 
readable and lucid book, the substantial accuracy of 
which, of course, goes without saying. Perhaps its 
most characteristic and helpful feature is the excellence 
of the verbal illustrations which occur frequently and 
most of which are quite new. The chapters dealing 
with the relativity of time—the most difficult aspect 
of the subject to the beginner—are particularly clear, 
and the author is commendably precise in stating the 
* possibilities of arranging events in a time order. The 
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widespread vague notion that, on the relativity theory, 
any event may be either before or after any other 
event, according to the time-system used, is effectively 
dispelled. 

The choice of a title is not a happy one. It 
suggests the alphabet of the subject, which is of very 
little use to any one who does not intend to become 
a physicist. What Mr, Russell has actually presented 
is a much more valuable thing , namely, the meaning 
of relativity, lie has rightly concentrated attention 
on the revolution in our concept of Nature which the 
theory brings about, and dealt effectively with the 
problem of separating, m our world of experience, the 
parts which belong respectively to external events and 
to the observer. The chief defect of the book seems 
to be the lack of any obvious connecting thread run¬ 
ning through the whole. The reader who is able to 
follow each chapter quite clearly may be left at the 
end quite incapable of forming a definition of relativity 
suitable for a dictionary As a particular example of 
this apparent disorder may be cited the discussion 
of 4 force * in Chapter xiu. which harks back to a 
point already clearly raised and to some extent dealt 
with in Chapter vm. On the whole, however, Mr. 
Russell's book is certainly among the best popular 
accounts of relativity which have appeared. 

(a) Mr. Guggenheimer’s book, as has been said, is not 
an exposition of the theory at all, and its title is mis¬ 
leading. The author is confessedly neither a mathe¬ 
matician nor a physicist, and it is clear that he is not 
an astronomer He approaches the subject from the 
metaphysical side, and subjects a number of passages 
of Einstein's elementary treatise to minute dissection. 
To the reviewer, who finds Mr. Guggcnheimer’s work 
far less intelligible than that of Einstein, he appears 
to introduce difficulties into Einstein’s exposition and 
then to devote a considerable space to their elucidation. 
For example, several pages are occupied with a dis¬ 
cussion of whether Einstein, in speaking of 4 absolute 9 
as contrasted with 4 relative ’ motion, is 44 attempting to 
penetrate the noumenal world ” and becoming involved 
in “ an ultimate, absolute, and infinite First Cause.” 

The book may appeal to those who delight in 
mental gymnastics and are indifferent to the mean¬ 
ing of scientific relativity, but those who wish to under¬ 
stand Einstein’s theory should carefully avoid it. The 
citation, with examples, of two defects will suffice to 
reveal its danger—the scientific statements are vague, 
and they are often inaccurate. As examples of vague¬ 
ness we give two typical sentences : “ All matter con¬ 
sists, in the last analysis, of one substance or energy 
in different conditions of electric charge or force” 
(p. 38). u Although body A may be at rest relative to 
body^B, from which A appears to be moving, to an 
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observer on B it will be A which appears to move, and 
neither is actually moving ” (p. 167). Examples of 
inaccuracy are abundant in the very biassed discussion 
of the tests of the relativity theory. Thus, the exist¬ 
ence of an intra-Mercunal planet is said to be “ highly 
probable,” and the deflexion of light by a body is said 
to increase with its radius, because a large radius 
44 gives the force a longer time to exercise its accelerat¬ 
ing pull upon the fast passing light.” The author 
appears to have some power of thought and expression, 
which should be concentrated on a subject with which 
he is better acquainted. H. D* 


A New Brunswick Geologist. 

Lonng Woart Batley . the Story of a Man of Science. 

By Joseph Whitman Bailey. Pp. 141 + 12 plates. 

(St John, New Brunswick : J. and A. McMillan, 

Ltd , 1925.) n.p. 

N this volume we are presented with an interesting 
life-history of one of the earliest leaders of scientific 
thought and education in the Maritime Provinces of 
Canada. In his scientific work, Dr. Bailey was closely 
associated with Dr. G. F. Matthew and rendered notable 
service to Dawson, Logan, and Selwyn in the earliest 
researches on the geology of what was then an un¬ 
known region. But he will perhaps be best remembered 
as having been for nearly half a century an active 
member of the faculty of the University of New 
Brunswick and as one of the little group of men who 
nurtured the Natural History Society in its infancy. 

One of Dr. Bailey’s ancestors sailed from England 
in the good ship Angel Gabriel , built for Sir Walter 
Raleigh. The ship was wrecked near Bristol, Maine, 
m 1635, k ut J°hn Bailey survived. His descendant, 
the subject of this biography, was bom in 1839 at 
West Point and was educated in the United States, 
but when he was not yet twenty-two years of age 
accepted an offer of a professorship at the University 
of New Brunswick at Fredericton. The appointment 
was opposed on the ground of his alien birth and 
extreme youth, but Bailey survived to become one 
of the leading figures of the institution. Here he 
built Sunnyside in open fields extending to the banks 
of New Brunswick’s great river, and extended 
hospitality to many old friends, amongst others to 
his old pupil, the late Sir George Parkin. 

After the publication of the 44 Origin of Species ” the 
more aggressive types of scientific men and theologians 
commenced an acrimonious discussion, which is still 
liable to blaze. Dr. Bailey had sufficient tact to 
remain in harmony with both sides and was consulted 
by laity and clergy alike on scientific questions* In 
1907, after forty-seven years’ service, he retired* held 
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ill the highest esteem by the students as well as by 
members of the faculty. 

Dr, Bailey’s scientific researches related to the 
Maritime Provinces. He was greatly interested in 
diatoms, but his more important work, done in associa¬ 
tion with Dr. Matthew, lay in collecting the fossils 
and determining the age of the geological formations 
of an unknown region. Within 15 miles of St. John 
he recognised representatives of formations ranging 
in age from Lower Laurentian to Trias. The work 
was commenced as a labour of love, but was continued 
from 1867 as a part of the programme of the Geological 
Survey. In 1013 Dr Bailey acted as scientific guide 
to one of the excursions of the International Geological 
Congress To one at least of that party his intimate 
knowledge of the geology of Albert, St. John and 
Victoria came as a revelation of what could be accom¬ 
plished in unsympathetic surroundings. He died in 
1925 m his eighty-sixth year. A. S 


Magnetism. 

Modern Magnetics . By Prof. Felix Auerbach. Trans¬ 
lated by H. C Booth. Pp. vii + 306. (London. 
Methuen and Co., Ltd., 1925 ) 155. net. 

HIS work gives an admirable account of all the 
older work on magnetism. It does not assume 
much knowledge to start with, and without using much 
mathematics it takes the reader on to quite advanced 
subjects. The style is pleasant and easy - with perhaps 
a touch of the rather glutinous bnghtness of the German 
journalist. The book will be of value to many who 
already claim considerable knowledge of the subject. 

The student who has worked out examination ques¬ 
tions on magnetism has the impression that he under¬ 
stands all about magnetic force and magnetic induction, 
and that all that is necessary is to multiply together 
the mystical letters II and /i to get the still more 
mystical B. The present work will disabuse him of 
this impression and will replace it by a wholesome 
respect for the difficulties to be faced, both theoretical 
and practical. In this connexion it is really a pity that 
induction and permeability play so large a part in the 
mathematical text-books, for, in fact, magnetisation and 
susceptibility are not only more primitive ideas, but 
alsp are much more useful in the study of magnetism 
itself, especially m the case of ferromagnetism. 

The volume claims to deal with the whole field of 
magnetism, and it is disappointing to find that a work 
published in 1925 makes no mention of an experiment 
of such fundamental importance as the Stem Gerlach 
experiment, which directly exhibits the magnetic 
moments of atoms. The German original came out in 
which would explain this omission, but it would 
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not justify the absence of any account of the almost 
equally important gyromagnetic effects and of, at any 
rate, the earlier of the recent developments of the theory 
of the Zeeman effect. Indeed, it is a little surprising to 
find the name “ Modem Magnetics ” applied to a book 
containing a bibliography—and a very full one—with 
no reference to work later than five years before its 
publication in German, and nearly ten years before the 
translation 

It is a great pity that a supplementary chapter or 
two has not been added so as to bring the account a 
little more closely up-to-date. Still, this is perhaps a 
tribute rather to the rate at which the subject has 
developed than a criticism of the content of the book— 
which may be very strongly recommended to any one 
wishing to acquire a knowledge of the more classical 
parts of the theory of magnetism. 

Our Bookshelf. 

Contemporary British Philosophy . Personal Statements . 
(Second Series) By James Ward, E Belfort Bax, 
Douglas Fawcett, G. Dawes Hicks, R. F. Alfred 
Hoernle, C E. M. Joad, G. E Moore, J. A. Smith, 
VV R. Sorley, A. E. Taylor, J. Arthur Thomson, 
Clement C. J. Webb. Edited by Dr J. H. Muirhead. 
(Library of Philosophy ) Pp 365 (London: George 
Allen and Unwin, Ltd ; New York * The Macmillan 
Co , 1925 ) 16s net. 

The twelve contributions contained in this volume 
cover a very wide field and are naturally unequal in 
value Some writers attempt a sketch of a complete 
philosophy, while others deal with special problems. 
The first place is given as a “ tribute of respect ” to the 
article by the late Prof. James Ward, which, as the 
editor tells us, may be looked upon as Prof Ward’s 
“ last will and testament to his contemporaries on the 
subject of general philosophy.” The function of the 
latter he takes to be to understand experience as a 
whole, “ to find a unity and meaning in the entire sum 
of things, beyond the so-called system of nature as 
science conceives it.” His general position is well 
indicated in the title of his article, “ A Theistic 
Monadism.” It owes much to Kant and Lotze, and 
especially to a lifelong study, of great penetration and 
insight, of the natural sciences ; though, as he points 
out, he has often been, strangely enough, accused of 
* attacking * and 4 reviling ' them. 

The view of philosophy as synoptic is also taken by 
other contributors, notably by Prof. R. F. A. Hoernle 
and by Prof. J. Arthur Thomson. On the other hand, 
Prof. A. E. Taylor takes a more modest view of the 
nature of metaphysical speculation, the object of which, 
according to him, is not the unification of the sciences, 
but " the necessarily imperfect and tentative recon¬ 
ciliation of the exigences of scientific thinking with the 
imperative moral and religious demands of life,” He 
devotes his article to a study of “ The Freedom of 
Man/* and gives a spirited defence of indeterminism 
and real contingency as involved.in the moral life of 
man. Stress is also laid on moral values by Prof. 
W. R. Sorley, who seeks to bring out the bearing of 
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the objectivity of value upon central metaphysical 
problems 

On the side of epistemology the most noteworthy 
articles are those of Prof. G. E. Moore on “ A Defence 
of Common Sense ” and of Prof. G. Dawes Hicks 
entitled From Idealism to Realism.” The latter 
gives a lucid account of the main principles of a realistic 
theory of knowledge at which he has been working for 
many years. His central position is that cognition is 
of one character through all its forms, and consists 
essentially in an act of judging, and that the primary 
function of discriminating, comparing and relating is 
present from the very beginning of cognitive appre¬ 
hension. 

In an interesting preface the editor points out the 
chief directions in which, despite apparent conflict and 
opposition, contemporary thinkers tend to approximate 
to one another and to arrive at common results 

M. G. 

Industrial Electricity. By Prof. Chester L. Dawes. 

(Electrical Engineering Texts.) Part 2 Pp. 

xv+ 480 (New York: McGraw-Hill Book Co., 

Inc.; London : McGraw-Hill Publishing Co., Ltd , 

1925.) 13?. 9 d. net. 

The great progress that has been made in recent years 
by electrical engineers in the application of theory to 
their craft is well illustrated by this volume. When 
alternating currents are employed the use of polyphase 
systems is almost universal, the principal exception 
being a few single-phase railways. One advantage of 
the polyphase system is the steady torque produced 
on the generators and motors, it being analogous to 
a multicyluider petrol engine In the chapter on 
transmission and distribution we were interested to 
find that the author sometimes uses ‘ earth * and some¬ 
times 1 ground/ The former word is everywhere used 
in Great Britain and the latter is practically always 
used in the United States. The importance of keeping 
down earth currents in tramway systems is pointed 
out. The first method given is to use good bonds 
between the rails, and the second is to induce the gas 
and water companies to insert occasional insulating 
joints m their pipes. We are told that in some American 
cities the voltage drop along the rails must not exceed 
15 volts. In Great Britain the maximum permissible 
drop is 7 volts, but series dynamos (negative boosters) 
are generally used to keep down the pressures at various 
points of the track. The chapter on photometry is 
good. We are glad that the author does not strive 
to use different symbols for all the various quantities 
he discusses. He uses I both for current and candle- 
power. 

The chapter on electron tubes (vacuum tubes or 
thermionic valves) will be very helpful to the older 
engineers, excellent descriptions being given of the 
three electrode valve, regeneration, power valves, 
carrier waves, and broadcasting apparatus. Modem 
methods of wiring buildings for the electric light are 
next described. Supply pressures of 300 volts are 
mentioned. In England 240 volts is the maximum, 
and in Europe much lower pressures are often used. 
A useful collection of 260 problems is added, telephone 
relays and loud speakers replacing the carbon lamps 
and tangent galvanometers of an earlier generation.. 
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Transformers for Single and Multiphase Currents: 0 
Treatise on their Theory , Construction and! Use . By 
Prof. Gisbert Kapp. Third edition, revised by 
Reginald 0 . Kapp, Pp, xi + 391 + 11 plates. (London: 
Sir Isaac Pitman and Sons, Ltd., 1925.) 15 s. net., 

The late Prof. Kapp prepared the second edition of 
this book in 1908 He pointed out that 41 during the 
last twelve years enormous improvements have taken 
place in the construction of transformers.” He also 
sa'id that transformers so large as 1000 kilowatts have 
been constructed. His son in this edition says that 
single transformers up to 60,000 kilowatts, or better 
60,000 kilovolt-amperes, arc in service and testing 
transformers have been built which give a million volts. 
The tendency towards the centralisation of power 
supply during the last eighteen years has become very 
marked and the electric output has vastly increased. 
Remembering that most of the electrical energy 
generated passes through two transformers at least, 
the capacity of the transformers installed in Great 
Britain at present must be very great. The trend of 
development during recent years has been to pay far 
greater attention to the problems of economical manu¬ 
facture and mechanical construction and to improving 
the insulating materials employed 
The book is intended for electrical engineering 
students and for the engineers of supply stations. 
More space is devoted in this volume to points of con¬ 
struction, installation and maintenance. Much of the 
matter dealing with the general theory of electrical 
engineering has been omitted, and also descriptions of 
devices which are now obsolete. Examples of the latest 
types of transformers by well-known makers are fully 
described. The book will be found helpful by practical 
engineers 

Manual of Injurious Insects . By Prof. Glenn W. 
Herrick. Pp. xxi + 489. (New York: Henry Holt 
and Co., 1925.) 4 50 dollars. 

The author of this book, who is professor of economic 
entomology at Cornell University, remarks in his intro¬ 
duction: “ It is hoped that the book may "be useful 
to the teacher and to the student of economic ento¬ 
mology ; and that it may serve as a reference book 
to any one interested in the activities, injuries and 
control of the more common injurious insects of the 
United States.” It should fulfil all these hopes to a 
greater or lesser degree, since it is accurate, dearly 
and concisely written, well illustrated, and has sufficient 
references to guide its readers to sources of fuller 
information. The various pests are dealt with under 
the plants which they affect, while there are also 
chapters on pests of live-stock and of the household, 
but forest insects are, for some reason, omitted. 

The book presents certain features not usually 
found in works of this character. First, there is a 
pleasing absence of most of the time-honoured illustra¬ 
tions that have done duty in almost every book on 
the subject for the last twenty years; more recent 
and often original figures have been utilised. Secondly, 
there are more than 100 small maps showing the dis¬ 
tribution in the United States of each of the major 
pests for which trustworthy data are available. Thirdly, 
there is some account (although brief) of the control 
of pests by biological methods* The book will doubt- 
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lessly prove of service in Canada as well as in the 
United States, and, it may be added, a considerable 
ttumber of references to the literature of Canadian 
economic entomology are included. A. D. I, 

Phototopograpky ; a Practical Manual of Photographic 
Surveying Methods, By Arthur Lovat Higgins, 
Pp. xv + 130 + 9 plates (Cambridge : At the 
University Press, 1926.) 65. 

This book describes, clearly and concisely, the theory 
and practice of ground photo-surveying. Surveys 
carried out by this method suffer from two senous 
disadvantages. There will always be some ‘ dead 
ground ’ which has not been surveyed, and plotting a 
map from photographs is such a long and complicated 
process that the time gained in the field is usually lost 
m the office. The plotting and drawing are much 
simplified by the use of a stereoplanigraph, but this 
machine is very expensive, and few survey establish¬ 
ments can afford to purchase it. 

Ground photographs have been used for the surveys 
of mountainous areas in Canada, but the method has 
not hitherto been employed m other parts of the 
British Empire A photographic survey of Kashmir 
will be carried out by the Survey of India this year, 
and the most modern instruments and methods will 
be thoroughly tested. Future developments will 
depend upon the experience gained in Kashmir. Mean¬ 
while, this book can be recommended to all who are 
interested in the subject. The stereoplanigraph is not 
described in detail For this a separate volume would 
have been required, for the instrument is as complicated 
as it is expensive. 

It is to be hoped that as the methods develop some 
simplification of the technical terms may be found 
possible, and that words such as / stereophototopo- 
graphy ’ may be allowed to die a natural death. 

Psyche: the Cult of Souls and Belief in Immortality 
among the Greeks. By Erwm Rohde. Translated 
from the eighth edition by W. B. Ilillis. (Inter¬ 
national Library of Psychology, Philosophy and 
Scientific Method.) Pp. xvi + 626. (London: Kegan 
Paul and Co., Ltd,; New York: Harcourt, Brace 
and Co., Ltd., 1925 ) 255 net. 

Rohde's u Psyche ” marked a turning-point m the 
study of comparative religion when it first appeared 
in 1893 ; it has become a classic, and has been through 
eight German editions without change since the 
premature death of the author in the interval between 
the second and the third. Now it appears in a carefully 
translated English version, with the notes transferred 
to the end of each chapter, and the appendices to the 
end of the volume; a practice deplored by Rohde 
himself, but a great improvement m a book which 
appeals quite as much to the * general reader 9 as to 
the specialist. 

The translator has done another considerable service 
in revising the whole of the references to ancient 
authors, whom Rohde used to cite from the edition 
nearest his hand as he wrote. Only one other thing 
he might have done with advantage, namely, to record 
j&e pagination of the first German edition, by which 
Rohdes earlier critics quoted him. How convenient 
this is, in a book of this sort, those who have used the 
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later German editions know. Rohde’s chapters are 
long, and not divided into sections. But the main 
thing is to have an English version of Rohde’s work at 
all, and it should be widely appreciated. 

Lehrbuck der Pjlanzenphystologie Von Prof Dr. S, 
Kostytschew. Erster Band: Chemtsche Physio- 
logic, Pp. vii + 567. (Berlin : Julius Springer, 
1926.) 27 gold marks. 

This first volume of a new plant physiology, hailing 
from Leningrad, is of quite exceptional interest. The 
citation of literature is exceedingly full and complete, 
and in many cases the references to Russian literature 
deal with work which is very little known in Great 
Britain. Thus Russian work upon the colourless 
chromogen, leucophyll, said to precede chlorophyll 
dunng development m the dark, and Russian work 
upon the nutrition of flowering plants when grown 
under sterile soil conditions, is somewhat fully referred 
to, This first volume, recognising that the modem 
botanist requires a critical chemical equipment, deals 
with the processes of metabolism from a chemical 
point of view and commences with an introductory 
chapter upon the fundamental chemical questions in¬ 
volved in interpretations of plant physiology. 

In the second volume, problems of the entrance and 
translocation of solvents and solutes are to be dealt 
with, together with problems of growth and plant 
movements, and also tissue differentiation and cor¬ 
relations 

The Physiology of Plants . the Principles of Food Pro¬ 
duction By Prof. G. J Peirce. Pp. x + 363. (New 
York * Henry Holt and Co., 1926.) 3 dollars. 

This is a somewhat discursive treatment of some of 
the mam problems of plant physiology, particularly 
nutrition, water movement, respiration, and irritability. 
These problems are handled more fully than they would 
be m an elementary text; on the other hand, neither 
the necessary physics and chemistry, nor the essential 
physiological considerations, can be said to be handled 
thoroughly, whilst there is considerable repetition 
arising from the discursive nature of the book. Many 
readers may find the author’s viewpoint interesting, 
however, even when he is traversing familiar ground. 
Thus the human and industrial contacts of plant 
physiology are often emphasised, and a considerable 
amount of recent work is discussed from an individual 
and, to some extent, a critical point of view. 

Laundry Chemistry: a Short Handbook on the Chemistry 
of Laundry Materials and Methods . By A, Harvey. 
(Lockwood’s Manuals.) Pp. viii+u6. (London: 
Crosby Lockwood and Son, 1926.) 4 s. net. 

This book contains brief accounts of those parts of 
chemistry which are involved in laundering processes, 
with a short introduction to elementary chemistry. 
Much of the information is otherwise obtainable only 
in large treatises or dictionanes, and it is undoubtedly 
useful and convenient to have it collected in a small 
manual of this kind. The information is accurate 
and up-to-date. The book is well printed, and should 

S rove useful to students and those engaged in 
lundering. The authof* has evidently an excellent 
practical knowledge of the subject. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by hts correspondents , Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

Ether Drift Experiments. 

The editor has kindly shown me the proof of a 
letter from Sir Oliver Lodge, relating to my ether 
drift experiments, and in particular to the account 
of this work recently given at the Royal Institution 
Sir Oliver has in a very courteous manner described 
the principal argument put forth, and, as he says, 
the matter is now before the scientific world, sub 
judice Notwithstanding this, it may not be out of 
order to make further explanation of some of the 
points raised by Sir Oliver. 

It seems necessary to direct attention again to 
the fact that this experiment has never given a true 
rero or ‘ null ' effect in general ; it has only given a 
* negative ' result, that is, it has answered ' no ’ to 
a specific question. Following the report by Morley 
and Miller, in 1905, Prof Einstein made the hypothesis 
that the motion of the observer produces no effect 
upon the apparent velocity of light This hypothesis 
has been given in hundreds of books as the correct 
interpretation of the experiments, and has been 
accepted, perhaps without fully examining the 
original papers Michebon and Morley, 111 1887, 
said " Considering the motion of the earth in its 
orbit only . the relative velocity of the earth and 
the ether is certainly less than one-fourth of 
the orbital velocity In what precedes only the 

orbital motion of the earth is considered. If this is 
combined with the motion of the solar system, 
concerning which but little is known with certainty, 
the result would have to be modified “ In 1905 
Morlev and Miller, using a much larger interferometer, 
included in the calculations with the orbital motion 
of the earth a presumed motion of the solar system 
of twenty kilometres per second towards the con¬ 
stellation Hercules (still leaving the orbital motion 
piedommant), and came to practically the same 
conclusion. But, m each of these reports the effect 
to be expected was calculated in advance, both as to 
direction and magnitude, and then the observations 
at two different tunes of day (as determined from the 
expected result) were combined so as to add together 
the expected components, and so as to cancel effects 
other than those being looked for. 

In all of these observations there was a definite 
positive result, which is observed as a periodic 
displacement of the interference fringes , hut, for 
the two calculated times of day, the phases of the 
positive periods differed in such a way that when 
the two sets of readings were added, they neutralised 
each other and left only the very small result which 
was correctly reported as that obtained for the 
orbital component of any existing ether drift. It is 
this positive effect, then eliminated, that is now 
being examined While it is not large, it is by no 
means insignificant, the present amount of observed 
relative motion is 10 kilometres per second with a 
probable error of -to*5 kilometres per second As 
this effect was not * expected ' it was not easy to 
interpret, The history of the experiment has been 
given in Science for June 19, 1925, and in a more 
concise report m Nature lor July 11, 1925, p, 49. 
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The re-examination of &U of the observations from 
1887 to 1926, is the subject of a paper presented to 
the National Academy of Sciences in Washington 
on April 26, 1926, and not yet published. It is 
hoped to give a summary of this paper shortly in 
Nature 

Sir Oliver Lodge asks what would appear if the 
results were plotted on the hypothesis that the south 
side of the housing is warmer than the north side, 
or with regard to other conditions It is exactly 
for answering these questions, and others, that the 
experiments have been continued over a period of 
six years, in which time the thousands of readings 
have been made Every disturbing cause that could 
be thought of has been exhaustively studied , among 
these are * daily and annual variations in temperature, 
meteorological conditions, radiant heat, magnetism, 
magneto-striction, differential gravitation, gyrostatic 
action, influence of method of illumination, trans¬ 
parent and opaque coverings of the light path, speed 
and direction of rotation, lack of balance in the 
rotating parts, position of the observer, and other 
conditions One after another, these disturbances 
have been shown not to produce the observed effects. 
Finally, it has been possible to combine into one 
logical solution all the readings made to test all 
these varying conditions, witliout any omissions 
(excepting a few readings made under abnormal 
conditions, such as artificial heating), without any 
corrections, and without assigning any weights. 
This solution is entirely consistent with the observa¬ 
tions of Michelson and Morley of 1887, and with 
those of Morley and Miller of 1902-1906. 

The observations with the interferometer are made 
to detect a periodic shift of the fringes, periodic in 
each half-turn of the instrument, it is not the 
absolute position of the fringes that is important, 
but rather the periodic, vibratory change in the 
position of the fringes, as the interferometer turns 
through 180 0 , This can be detected best by having 
the instrument m slow and uniform movement, while 
the observer watches the fringes continuously. 
The instrument turns once m about a minute, and 
floats so freely that when once started it will continue 
m rotation for more than two hours without being 
touched. A series of readings is made m less than 
fifteen minutes 

The important part of the argument is that the 
reported effect has always been present, and is 
evident in every single observation and not merely 
m the mean ; it is not related to the instrument, or 
to its surroundings ; neither is it dependent upon 
clay and night, or summer ancLwinter , it is clearly 
shown to be directly related to sidereal time, that is, 
to a cosmical cause. This is explained, with numerous 
curves showing the results of the 19 25 observations, 
m Science for May 1, 1926. The final arguments 
are based upon four very complete series of observa¬ 
tions made at Mount Wilson for the epochs April i» 
August i, and September 15, 1925. and for February & 
1926, thus covering various seasonal conditions, ana 
various orbital positions of the earth. 

In making the observations, two independent 
quantities are noted, the direction m which the 
interferometer points when the effect is a maximum, 
and the amount of the periodic displacement of the 
interference fringes. Each of these two sets of 
readings leads to an independent determination of 
the right ascension and declination of the apex of 
the supposed motion of the earth, in space. It is 
very significant that these two determinations are 
wholly concordant. 

Dayton C. Milebx. 
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Note on the Law of Radiation. 

In connexion with the distribution of black-body 
temperature-radiation among different wave-lengths, 
the law of that distribution suggested by the late 
Lord Rayleigh for long wave-lengths is now well 
known to require the interesting and important 

correction factor —- (where x is or, as Dr 

pi jK 

Jeans has virtually pointed out, very nearly 3 21r * ftTX' 

the electronic charge being <), in order to adapt it 
to all wave-lengths. This factor could not have 
been deduced from dynamical reasoning, even with 
the help of the electron and the laws of probability, 
without the postulate of a previously unsuspected 
discontinuity in the interaction between ether and 
matter. Not because the expression for x (which m 
itself is full of speculative interest) contains any 
discontinuity, but because the denominator of the 
correction-factor (e* - 1) suggests, as my brother has 
pointed out (Nature, May 30, 1925), a continuous 
accumulation at compound interest with the periodic 
emission of a dividend The steady growth of a 
tree through a summer, with occasional spasmodic 
drop of an apple to a lower energy level, may be m 
some respects a permissible analogy 

There seems 9ome risk that in order to emphasise 
the novel character of this discovery of Max Planck’s, 
supplemented as it was by Einstein, teachers of 
senior physics may convey the impression that Lord 
Rayleigh had enunciated his law as complete, 
whereas he was under no such mistaken impression 
He knew that his law was a partial one, and could 
apply only to long waves I had thought of quoting 
from his original 1900 Memoir on the subject, together 
with a footnote added m 1002, in support of this 
contention (see vol, 4 of Rayleigh’s M Collected 
Papers/’ p 485), since there seemed a risk of its 
being overlooked by readers of Dr Jeans’s admirable 
Report to the Physical Society on " Radiation and 
the Quantum Theory ” But 1 have found that the 
true position is clearly admitted and stated by Dr 
Jeans in his book on “ The Dynamical Theory of 
Gases ” (p 359, third edition) 

Rayleigh’s law, I may remind readers, is that if E 
is the total radiated energy at the temperature 7 
(which energy may be plotted els an area with a 
wave-length base) its distribution among different 
wave-lengths (or the ordinates of the continuous- 
spectrum energy curve) will be 

dE/d\~8TliT\-' 

Rayleigh threw out hts suggestion as the simplest 
definite form of Wien's thermodynamical]y-denved 
and well-established so-called “ displacement law ” 
connecting energy at each wave-length with absolute 
temperature • 

The new form represented a special case , and the 
replacement of \~*by x~ 4 T was convenient for several 
reasons: (1) Because it emphasised the fact that 
atomic energy m each mode must be proportional 
to T (which was disguised in Wien's form) , (2) 

because it brought in the known gas constant instead 
of an unknown function; and (3) because it was in 
accordance with the Maxwell-Boltzmann law of 
equipartitiom 

Rayleigh expected that his expression might 
represent the true law of radiation when xr was 
great; and so it has turned out. The law is true 
so far as matter is concerned; that is, it is true if 
an atom radiated, as a sounding body does, mto a, 
iqaterial medium. That Something more was re- 
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quired to bring m non-matter, like the ether, was 
clear, because for some unknown reason equipartition 
would not apply to that; even proportionality to 
temperature need not hold in the ether. No one 
could deduce the complete law without further dis¬ 
covery. Each step from matter to ether, or back 
again, demanded the quantum factor, and does 
demand it wherever such interaction occurs. The 
gradual Keplenan manner in which the true law was 
guessed was a triumph of genius Bohr's subsequent 
pictorial representation of the quantum at work, 
in the structure and behaviour of a radiating atom, 
was another In this connexion I hnd that an 
ancient address of Clerk Maxwell's to the Chemical 
Society in 1875 (which I had the privilege of hearing, 
and which is reported m Nature, vol. n, pp 357, 
374^} contains the following now rather amusing 
anticipatory paragraph (see also p 433, vol 2, of 
Maxwell’s “ Collected Papers ") : 

'* The theory of the possible vibrations of a molecule 
has not yet been studied as it ought, with the help 
of a continual comparison between the dynamical 
theory and the evidence of the spectroscope An 
intelligent student, armed with the calculus and the 
spectroscope, can hardly fail to discover some 
important fact about the internal constitution of a 
molecule ” 

We are living in a period of remarkable discoveries, 
which rather tend to put m the shade some of the 
,older physics Nevertheless, as an intermediate 
stage, complete so far as matter is concerned. Lord 
Rayleigh’s partial statement was most useful It 
never pretended to be more complete than it was, 
and it is only fair to his well-known care and scrupulous 
caution to emphasise this Oliver J Lodge. 

Norman ton House, 

Lake, Salisbury. 


Plastic Deformation of Single Metallic Crystals. 

In a letter to Nature (May 22, p 720), Messrs. 
Millington and Thompson discussed the wedge-shaped 
fracture which ordinarily results from a tensile test 
on a single metallic crystal On the assumption of 
uniform slip on a number of parallel planes they 
calculate the magnitude of an angle which they 
assume to be the angle of a wedge-shaped fracture 
produced by the slip May I point out that uniform 
slip of the type they consider, on one or more sets of 
parallel planes, would result in uniform extension 
together with a uniform change m the cross-section 
over the whole of the portion of the specimen which 
is slipping, and conseimently no wedge - shaped 
fracture could result? The angle which was cal¬ 
culated in the letter referred to is the inclination of 
the axis of the * slipped ’ portion of the specimen 
to the axis of the portion which has not slipped, and 
this has no connexion whatever with the angle of a 
wedge fracture 

In the earlier stages of a tensile test on a single 
crystal the act of slipping on any plane increases the 
resistance of that plane to further slip. This has the 
effect of distributing the slip more or less evenly over 
all the planes of the same type .so that uniform 
extension results. At some stage, however, this 
strengthening action appears to become exhausted 
and a zone of weakness is set up. The final wedge 
fracture results from non-uniform slip m this region, 
the extent of the slip on the set or sets of planes 
involved becoming progressively greater as the weakest 
point is approached from either side No calculation 
of the angle of the final fracture can be made without 
some information as to the nature and extent of the 
zone of weakness referred to, and there appears to be 
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no evidence available on this point. However, it 
may, 1 thirds, be definitely stated that the occurrence 
of a wedge-shaped fracture is an indication that non- 
uniform slip has occurred in its neighbourhood The 
only deduction that can safely be made from the shape 
and orientation of the wedge concerns the number of 
sets of parallel plan©9 involved. In general slip 
occurs on two such sets, and the final line of cleavage 
will be parallel to their lines of intersection The 
actual examination of a number of fractures of single 
crystals of aluminium encountered by the writer and 
his colleagues 111 the course of an experimental 
research into their behaviour under stress, shows 
that in every case the faces of the wedge are not plane 
but are definitely curved surfaces 

I would strongly suggest that general deductions 
as to the distribution and amount of slip, from 
geometrical considerations or from the repiescalation 
of atoms by bard spheres, unless supported by care¬ 
fully obtained experimental evidence, should be 
treated with great caution S J, Wrighi. 

Engineering J )cpartment, 

National Physical Laboratory, 

Teddmgton, Middlesex, 

May 29 


Dipole Moment and Molecular Structure. 

Debye (Marx, " Handbuch der Radiologie, 6, 597) 
has shown how the electrical moment or dipole moment 
of a molecule can be determined from dielectric * 
constants and refractive indices of vapours and dilute 
solutions Debye and other workers find that the 
dipole moment for a senes of homologous compounds 
is nearly constant. The dipole moment, therefore, 
may be associated with a definite polar group in the 
molecule, whilst the rest of the molecule is non-polar. 
The dipole moment is a vector quantity. Hence the 
dipole moment of a molecule, which contains several 
polar groups, should be the vector-sum of the dipole 
moments of the groups, compare Errera, J. Pnys . 
Radium , VI , 6, 390 (1925). 

To test the above theory the present experimental 
investigation has been carried out The results are 
collected m the following table. The experimental 
dipole moment m is calculated for infinite dilution in 
benzene solution. Simultaneously the association 
constant k may also be determined. The theoretical 
dipole moment v is calculated as the vector-sum of 
the moments of the monosubstituted derivatives, 
assuming the angles between the ortho, meta and 
para directions to be 6o°, 120° and 180 0 respectively. 
The following dipole moments have been taken from 
earlier publications, namely, m-3'75*io“ w E.S.U. 
for nitrobenzene, and ^ = 0-4^ x 10-“ for toluene 


Chlorobenzene . 

Bromobenzene 

Dimethylanilme 

o-Dimtrobeazene 

m-Dinitrobenzene 

p-Dimtrobenzene 

sym Tribromobenzene 

O-Nitrotoluene 

p-Nitrotoluene . 

o-Chl oromtrobenzene 

w-Chloranitrobenzcne 

p-Chloronitrobenzene 

p-Bromonitrobcnzene 


* 

V 

h. 

i-58xio- 18 


0 04 

i- 5 t> 

.. 

0*10 

i *39 

., 


5 95 

63 xio' 1 ' 

0*36 

4*02 

375 

0-26 

o*8 

0*00 


°*3 

o-oo 


3 5 & 

3*62 


4 * 3 ° 

4*18 

0*24 

4**5 

4*75 


3 3 8 

3 27 


2-52 

2-17 

0-07 

2*69 

2*19 



The small dipole moments are not exact, because of 
the so-called atom-polarisation . L. Ebert ( 2 . Phvs. 
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k-—*. .. .* . 

Chem.> 113, 1 (19*5)) The polarity of groups must 
be due to. charges on the atoms in the groups. If it 
is assumed that one charge is on the group and the 
opposite on the benzene ring, it is found, from the 
relative directions of the component moments, that 
chlorine, bromine and the mtro-group are charged in 
the same manner, whilst the methyl group is oppositely 
charged. The work is being continued. 

The present work was earned out in the Chemical 
Lalwratory of the University of Copenhagen. The 
author wishes to express his thanks to Prof. Billrnann 
and to the Orsted foundation of the Great Northern 
Telegraph Co., Ltd , for a grant. 

Kristian H5jendahi.. 


Efficient Use of Thermopiles. 

It is well known that when using a very delicate 
thermocouple or a thermopile for the measurement 
of weak intensity radiation, it is of advantage to work 
die pile %n vacuo The effect obtained is threefold 

(a) Increased sensitivity; (b) Improved constancy 
of the galvanometer deflexions ; (c) Increased steadi¬ 
ness of the galvanometer. 

The value of the first is small, the factor being 
about three times, unless special care be taken to 
reduce to a minumum the conduction of heat along 
die wires of the thermo-elements (Cf. Moll and 
Burger, Z fur P., 32, 575, 1925 , also Phil. Mag., 50, 
624, 1925 ) 

(b) In the absence of a vacuum, and when the total 
radiation falling upon the pile is great enough to 
cause an appreciable difference of temperature be¬ 
tween the two sets of junctions, minute convection 
currents are set up in the air, with consequent 
fluctuation in the magnitude of the galvanometer 
deflexion. This trouble is not noticeable if the 
deflexions are small 

(c) This is of very real value The major portion 
of the disturbance experienced in working with a 
thermopile in air is due to the unequal heating and 
cooling of the two junctions of each thermo-element, 
by the minute and continual adiabatic variations of 
pressure of the atmosphere. These disturbances be¬ 
come relatively very large as the sensitivity of the 
galvanometer used for the measurement of the thermo¬ 
electric current is increased It may not always be 
convenient to work with a vacuum pile, but to secure 
the benefits conferred by (c) it is only necessary to 
enclose the pile in an air-tight casing, an experimental 
problem very much easier of solution than the con¬ 
struction of a casing to hold a high vacuum inde¬ 
finitely. Apparently tliis simplification of the prob¬ 
lem is not generally realised, and I can from my 
experience here vouch for the efficacy of the method, 

In this connexion, it may also be of interest to note 
that when working with a galvanometer of the Paschen 
type, of a figure of merit of about 19,000, also when 
using a Boys' radiomicrometer, it was found possible 
to eliminate mechanical disturbances only when the 
instruments were stood directly upon a concrete 
pillar let into the foundations of the building. Earth 
tremors, etc., might then produce a temporary minute 
disturbance, wluch died rapidly away, leaving the 
zero unchanged , whereas if any system of suspension 
or mounting upon rubber in any form were used* 
chance earth tremors maintained the suspended 
system m a continual state of minute vibration. 

A. M&ufttca Taywwl 

Laboratory of Physical Chemistry, 

University of Cambridge, 

June 3. 
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The Evolution of Beauty. 

Darwin sought for an explanation of the ornaments 
of animals, their bright colours, beautiful songs, and 
all their structures and habits that could not be 
explained as the result of natural selection, and he 
found a perfect one in the instincts possessed by the 
unornamented sex, usually the females, of choosing 
a$ mates the more beautiful of their suitors But this 
theory, although it explains the oniaments by the 
instincts, makes no reference to the evolution of the 
instincts. 

It seems plain that a female which gives her 
descendants dangerous habits and structures will 
soon have no descendants, yet some of the practices 
and structures of the males are dangerous, and the 
female instinct to choose these has evolved, apparently 
m defiance of natural selection 

The better mate an animal can get the more chance 
its descendants will have of survival, and it is obvious 
that a male that has to face more danger and yet 
manages to survive has in all probability a greater 
capacity for keeping alive than one which lives 
through less danger Therefore the female that 
chooses a mate with a dangerous habit or structure 
chooses what is, apart from the dangerous part, a 
better and more fit mate 

No species can rise directly above its environment, 
for if tnere is less killing there is less selection, and 
variations for the worse soon drag the whole species 
down into the arena, even if it does contrive to climb 
out The only wav m which selection can be escaped 
is for some individuals to be handicapped and sacri¬ 
ficed, taking the selection upon themselves, so that 
their descendants, or at all events some of them, 
may escape it. 

This 19 exactly what has happened The female has 
forced the male to seek danger and endure rigorous 
selection in order to win her, and, while his handicap 
has descended only to the male line, the vitality which 
was his that he might bear it has descended to both 
sexes equally 

The whole advantage is on the female side, conse¬ 
quently anything which tends to make the female more 
valuable than the male favours the development of 
sexual selection. Compared with the females the 
males of polygamous animals are valueless, and it is 
noteworthy that among the higher animals all, or 
almost all, the polygamists indulge m sexual selection 

C. H. Henshaw. 

11 Belmont Street, 

London, N.W,i, May 31. 


The Line Spectra of Isotopee. 

Comparisons of the spectra of the isotopes of 
lead have shown that they are indentical, except 
for slight wave-length differences of the order of a 
few thousandths of an Angstrbm unit. Our inability 
completely to separate the isotopes of other non¬ 
radio-active elements in quantities for spectroscopic 
investigation has left this the only experimental 
result of a direct nature In order to find possible 
evidences of the effect m two other elements, the 
writer has made an accurate comparison of the spectra 
of samples of mercury having different atomic weights, 
and also of similar samples of chlonne. These have 
heeh produced by long-continued fractional diffusions 
in the laboratory of Prof. W. D. Harkins, who kindly 
made them available for this investigation 

The best nutfeury used had an atomic weight 
difference Of 0>i8 units. A calculation showed that 
the proportions of isotopes 198 and 204 in these 
samples dif&red by about 20 and 27 per cent., 
reSp^edvWy, Of their values for ordinary mercury. 
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The lines were compared, using an echelon of R P. 
400,000 and a plane grating the R.P of which in 
the fifth order was 478,000. No differences in the 
wave-lengths of the lines XX5461, 4359, 4078, and 4047, 
or any of their satellites, were found which were 
greater than the error of measurement (3 x io -4 A U ). 
The relative intensities of the satellites of a line were 
always visually identical in the two spectra This 
observation has a direct bearing on some recent 
discussions which have appeared in the columns of 
I'Jature, particularly those of Nagaoka and his 
associates, according to whose ideas we should expect 
intensity differences of 1/4 and 1/5 m the satellites 
corresponding to isotopes 198 and 204 

The chlonne lines from two specimens differing 
by 0*097 atomic weight units, when examined with 
the echelon, showed distinct evidence of shifts in 
some cases Wherever these were observed, the 
heavier chlorine appeared to give the shorter wave¬ 
length The shifts were small, however (0*0012 A.U. 
in the largest of the trustworthy cases, ^741), and 
their exact values cannot be given, since they were 
at most only two or three times the experimental error. 

The experiments were earned out in the Physics 
and Chemistry Departments of the University of 
Chicago, and the writer is indebted to Prof. H. B 
Lemon for many valuable suggestions. A fuller 
report of these results will be given elsewhere. 

Francis A Jenkins 
(National Research Fellow.) 

Jefferson Physical Laboratory, 

Harvard University, Cambridge, Mass. 


The Isotopes of Sulphur. 

Si lphur is one of the elements used in the funda¬ 
mental calculation of atomic weights, and there is 
no reason to doubt the substantial accuracy of the 
fractional value 32 06 ascribed to it The results of 
its analysis by the mass-spectrograph (Nature, 
|iilv 1, 1920, p 547) were indecisive, owing to the 
fact that the resolving power of the instrument, 
about 1 in 130, was insufficient to separate the line 
due to molecular oxygen from that of a sulphur atom 
of the weight above, if the latter existed There 
were many other lines on the plates, which might 
have been due to isotopes present in small percentages 
Those at 33 and 34 were particularly noted (Phil, 
Mag 40, 632, 1920), but with the knowledge then 
available it seemed safer to ascribe these to hydrides 
and to rest content with the certain conclusion that 
atoms of mass number 32 were present in preponderat¬ 
ing amount 

I have now been ab*e to raise the resolving power 
of my new instrument to about five times that of 
the old one, sufficient to show the lines of O and CH 4 
clearly separated by more than half a millimetre. 
Subject to this analysis the line 32, obtained under 
conditions such that O a and S must both have been 
present, showed no sign of doubling This proved 
that isotopes of higher mass-number must exist 
Further study with gases containing SO a indicated 
that the suspected faint companions at 33, 34 (S) ; 
49, 50 (SO), 65, 66 (SO # ), were present on all spectra, 
even when the conditions were such as to maJee the 
presence of hydrides very unnkely They also showed 
intensity relations consistent with true isotopic 
character. 

The matter has now been put beyond reasonable 
doubt by the negative mass-spectrum obtained by 
using pure SO a and exposmg for an hour with both 
fields reversed. All three lines were visible, and again 
showed the same intensity relations. Sulphur is 
therefore a triple element like the two even ones, 

2 C 2 
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magnesium and silicon which precede it in the periodic 
table The lightest mass-number is far the most 
abundant m all three cases S* 4 appears to be about 
three times as abundant as S M ; the two together 
probably amount to about 3 per cent of the whole 
The band spectra of suitable sulphur compounds 
should well repay a careful study, since they should 
exhibit an isotope effect similar to that so beautifully 
demonstrated by Mulliken in the case of silicon 

F W, Aston 

Cambridge, June 12 


Numerical Reduction of Instars in the 
Metamorphosis of Euphausids. 

The development of an animal from the zygote up 
to the adult condition is usually accompanied by a 
more or less regular and continuous increase m size 
In the case of the Arthropod a, however, the enclosure 
of the body in a hard mextensible layer of chitin 
renders this impossible, and in accordance with this 
the chitinohs exoskeleton is shed from time to time, 
each moult or eedysis being followed by a rapid spurt 
of growth until the process is again blocked by the 
hardening of the new chitinous layer In many of 
the better-known arthropods particular moults are 
associated with the attainment of particular stages of 
development —e g the penultimate and the last moult 
of a Lepidopterous insect—and the idea is very 
generally held that this applies to all eedyses or 
moults m the Arthropoda Consequently, when in 
the study of plankton it is found that specimens of 
the young of some particular crustacean fall into a 
large number of different types demarcated by slight 
differences in size and form, one very naturally 
regards these as forming typical successive stages of 
the life-history, the whole senes being worked through 
by each developing individual 

The object of this communication is to record that 
recent work at the Millport Marine Station upon the 
EuphausidcE would appear to invalidate the belief 
indicated above From observations upon Meganycti- 
phanes norvegica , it seems clear that the individual 
does not necessarily go through the thirty or so 
moults which have been assumed to demarcate 
definite successive larval stages On the contrary, 
the suspicion is forced upon one that the act of 
eedysis does not by any means form a fixed landmark 
in the developmental history of the individuals 
Should this suspicion turn out to be correct it will 
obviously involve important modification of our 
current conceptions of arthropod development 

R Macdonald 

Marine biological Station, 

Millport May iq 


Abraham de Moivre. 

Travelling m countries where Nature was not 
available in public libraries, it was not until to-day 
that I was able to consult the issue of April 17, in 
which my letter, with Prof. Pearson's comments, 
appears I must decline to accept responsibility 
for the statement attributed to me by Prof Pearson, 
namely, that I spoke "as if the matter in the 1738 
‘ Doctrine of Chances ' and again in the 1756 edition 
was a mere translation 1 except for minor changes J " 
What I did write was that a translation of the pam¬ 
phlet under discussion appeared, except for minor 
changes, in both editions I still believe this state¬ 
ment to be absolutely accurate It is, of course, true 
that after this translation there are m the 1756 
edition of the “Doctrine" 'Remarks,' and Other 
material Prof Pearson regards the Remarks as of 
great historical importance I am glad that in this 
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connexion my letter drew forth his further comments 
on the history of statistics. 

May I add that my letter Was written with a 
photographic copy of the pamphlet before me, as 
my reference to the Ists article indeed suggested. 
Typographic considerations, which Prof. Pearson 
suggests, would scarcely lead me to his conclusion. 
But in the light of Moivre *s positive statement that 
the contents of the pamphlet were first “ made 
public" in 1738, it does not appear to me possible 
to consider the earlier pamphlet, " communicated 
to some Friends," as a second supplement to the 
“ Miscellanea " of 1730 

I closed my last letter with the sentence, “ It 
would be interesting to learn if any other copy of 
Moivre 's original pamphlet is m existence." I have 
here found another copy in the Preussische Staats- 
bibhothek, bound m with the “ Miscellanea " Are 
there other copies > R C. Archibald. 

Berlin, June 2. 


The Taxation of Research. 

In “ News and Views *' of Nature of June 19, 
p 866, it is stated that there is a “ semblance of 
overstatement " in our letter on the above subject 
published in the same issue In justice to the 
Chemical Society we think this remark “ requires 
some slight modification " 

The published balance sheet of 1025 is quoted as 
illustrating the financial position of the Society, but 
had the balance sheets for previous years been ex¬ 
amined as well, it would have been found that the 
actual deficits on the years' workings were as follows: 
1920,2853/ : 1921,1104/ , 1922,584/., 1923,1628/.— 
a total of 6169/. m four successive years, despite the 
raising of the subscription from 2/ to 3/. in 1921. 
It was only by drastically cutting down published 
papers—even to the point of unmtelhgibihty—that 
we were able to obtain a credit balance of 210/. in 
1924 and another of 466/ in 1925, the latter including, 
however, a grant of 350/ from the Government 
Publications Grant. 

It is clear that in these circumstances “ solvency 
and bankruptcy " are closely related to “ surplus 
and deficit on the year’s working, and that even 
the substantial sum given as invested capital cannot 
long withstand depletion at the rate illustrated above. 

H B. Baker, President. 

J ocelyn Thorpe, Treasurer, 

Royal College of Science, South Kensington, 
London, S W 7 June 21 

Frictional Forces in Liquid Surfaces. 

Mr. Chase in Nature of May 22, p 724, deals with 
a phenomenon which probably many have noticed. 
The effect produced is, I think, due entirely to the 
surface tension of the liquid acting on the wire where 
it breaks the surface. 

Unless the liquid surface be of large extent a 
resultant force is in general set up on the wire in the 
plane of the surface, and if the axis of rotation of the 
moving system does not meet the surface in the same 
point as the wire, free rotation is impeded. 

This form of apparatus gives a great deal of trouble 
in use, for the forces set up may be comparatively 
large It is of course theoretically possible to find 
the neutral point in the surface and to adjust the axis 
of rotation and the suspended wire so that they both 
pass through it, but these adjustments are difficult to 
maintain, and observations made with the apparatus 
are liable to a verv uncertain source of error, 

U H- G. Dines. 

73 Fairfax Road, Teddington, June 6. 
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The Light-Quantum Theory . 1 

By Dr. C, I). Ellis 


I T is well known that the wave-theory of light 
fails to explain certain phenomena, and so much 
has been written on this subject already, that it seems 
at first sight unnecessary to emphasise this point. 
But although the main problem has not altered and 
no solution has been found, yet the general attitude 
towards this question is slowly changing, and several 
important new experiments have been carried out 
Recently a new theory was put forward by Bohr, 
Kramers and Slater which would have removed many 
of the difficulties, but experiments by Geiger and Bothe 
quickly showed it to be incorrect. This theory and 
its refutation were not without their effect, and now 
the attitude is frequently held that the light-quantum 
theory is not merely a crude picture of certain farts, 
but is an important theory no further from the truth 
than the wave-theory. The wave-theory itself cannot 
be correct, but except for its greater age i* has no 
greater claims than the light-quantum view 

These two theories give entirely different pictures 
of the nature of light, as is expressed by their names 
The wave-theory pictures the radiant energy as spread¬ 
ing out in all directions from the source, filling eveiy 
portion of the surrounding space, so that the propaga¬ 
tion may be imagined to be a handing on of the energy 
from point to point. It is an essential feature that 
except in special cases the intensity of the forces in 
the light wave diminish rapidly with increasing distance 
Any theory will predict that the average energy density 
will diminish with the inverse square of the distance, 
but the law of variation of the fortes is peculiar to each 
theory The triumphs of the wave-theory scarcely 
need emphasis. By its means all the intricacies of 
interference and diffraction problems can be explained 
in the smallest detail, and in every problem involving 
direction this theory is in complete agreement with 
experiment. 

It is only when we consider the interchange of 
energy between radiation and single atoms that the 
wave-theory breaks down, and the completeness of this 
breakdown is best seen by considering the photo¬ 
electric effect. To take a definite case, suppose X-rays 
are incident on a plate of some material, then it is 
found that electrons are ejected from the plate with 
considerable velocities The number of electrons 
depends on the intensity of the X-rays and diminishes 
in the usual way as the plate is moved farther from the 
source of X-rays. The velocity or energy of each 
electron, however, does not vary but depends only on 
the frequency of the X-rays. The electrons are found 
to have the same energy whether the material from 
which they come is close to the X-ray bulb or whether 
it is removed away to any distance. 

This is a result which is quite incompatible with the 
ordinary wave-theory of radiation, because as the 
distance ftom the source increases the radiation spread¬ 
ing out on all sides becomes weaker and weaker, the 
electric forces in the wave-front diminishing as the 


x SutaUmcc 0 1 three lectures on “The Atom of Light and the Atom of 
EtacttfoUft'' delivered at the Royil Institution on February 35 nud March t 
Wl *1, 
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inverse square of the distance. The experimental 
result that the photoclectron always picks Up the same 
amount of energy from the radiation could only be 
accounted for by giving it the power either to collect 
energy from a large volume or to collect energy for a 
long time. Both of these assumptions are unworkable, 
and the only conclusion is that the radiated energy 
must be localised in small bundles. 

This is the basis of the light-quantum theory Light 
of frequency v is considered to consist of small bundles 
or quanta of energy all identical and of magnitude /ir, 
h being Planck’s constant. These quanta travel 
through space, being unaffected by each other, and 
preserving their own individuality until they make a 
suitable collision with an atom Then if the quantum 
is absorbed the whole energy is transferred to the atom 
and an electron will be ejected It can be seen that 
this hypothesis is so designed that the velocity of the 
photoelectrons is accounted for, first in the dependence 
on frequency, since the energy given up is always just 
one quantum, which bears the correct proportionality 
to the frequency, and secondly in its independence on 
the distance from the source, since although when 




Fie. 1 pMKrammatic representation of the metluiimm of the scattering 
of X rajs m uc<nrd.*me with the relation E + /tv' = /tv 

the source is distant fewer quanta will arrive, those 
that do arnve will still give up the same invariable 
amount of energy to the atom. 

This theory is also capable without further modifica¬ 
tion of accounting for the Compton effect. Compton 
found that X-rays suffered a change of wave-length 
when they were scattered. Now, scattenng on the 
light-quantum hypothesis means a deflexion of the 
quantum, and since this quantum with its energy hv 
will have momentum hv/c where c is the velocity of 
light, this means further that the electron which 
deflects it will receive an impulsive blow. Fig. i, in 
which the orbital electrons of the atom are represented 
by concentric rings, illustrates such a process. The 
left-hand picture is supposed to represent the quantum 
just about to collide with an electron in the M ring. 
The right-hand picture indicates how the quantum 
is deflected and sends off sideways the electron with 
which it collides. If, as the hypothesis demands, we 
consider energy to be conserved, then the energy of 
the scattered quantum plus the energy of the recoil 
electron must equal the energy of the initial quantum. 
In other words, the scattered quantum must have a 
smaller energy, which means lower frequency (since 



896 


NATURE 


i 


energy ~hv) or longer wave-length. The theory at 
once suggests the simple qualitative result of Compton’s 
experiments, and it is a striking point that the con¬ 
sideration of the simple dynamics of the collision 
lead directly to a complete quantitative agreement 
also. 

It can be seen that the light-quantum theory explains 
two important phenomena, but in this crude form it 
fails to give any explanation of diffraction and inter¬ 
ference just as completely as the wave-theory fails to 
explain the photoelectric effect. These two theories 
are clearly incompatible, and many attempts have 
been made so to modify either one or the other that 
it might explain the rival phenomenon We find 
modifications of the wave-theory which attempt, on 
the whole unsuccessfully, to account for photoelectric 
phenomena; and again, there is another class of 
theories which make arbitrary rules to direct the 
light-quanta along such paths as would be necessary 
to give the correct interference patterns. 

The most serious theory of the first class has been 
proposed by Bohr, Kramers and Slater, and it must 
be held greatly to the Lredit of this theory that it was 
sufficiently precise in its statements to be disproved 
definitely by experiment The Bohr theory took its 
origin from the observation that it was only in the 
prediction and explanation of the energy relations 
that the wave-theory failed, and this failure could be 
briefly stated by saying that on the wave-theory there 
is never enough energy at the right place to produce 
the observed changes These authors therefore sug¬ 
gested that energy might not necessarily be conserved 
in each interchange of energy between an atom and 
radiation, but only when a very large number of such 
interchanges were considered. For example, an atom 
which was m a radiation stream of frequency r could 
suddenly acquire energy hv by means of the action of 
the radiation, although the energy density of the 
radiation might be so small that this amount of energy 
could only be found in a volume a million times greater 
than that of the atom and there would be no possibility 
of imagining any kind of collecting process. However, 
if a very large number of such processes were considered, 
then the total amount of energy abstracted from the 
radiation would be equal to the energy absorbed by 
the atoms. 

The merit of this theory was that it rendered possible 
the calculation of the probabilities of such processes 
m a manner analogous to the calculations of absorp¬ 
tion and emission on the pure wave-theory. It 
promised such a complete solution of the difficulty 
that immediately experiments were started to test 
its accuracy One such experiment was earned out 
by Geiger and Bothe on the phenomenon of the 
Compton scattering, which has been referred to above. 
The essential features are that when X-rays are 
scattered the scattered radiation shows an increased 
wave-length and low velocity electrons are liberated 
from the scattering atoms. The energy relations m 
this process are those that would be expected if a 
light - quantum endowed with mass and momentum 
were to collide with an electron and be deflected. 
As a result of the collision the electron will be driven 
sideways, forming one of the recoiling electrons It 
is clear how the light-quantum theory predicts definitely 
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that to every scattered quantum there must occur at 
the same moment a recoiling electron. On Bohr's 
theory these two events would not occur at the same 
moment, there would be no detailed connexion between 
any one recoiling electron and any particular portion 
of the scattered radiation. All that is required is 
that, on the average, energy should be conserved. 
From this it may be seen that a decision between the 
two theories will be reached if it is possible to settle 
whether to each recoiling electron there corresponds a 
scattered quantum, or whether the scattered radiation 
is radiated continuously. 

Geiger and Bothe directed a stream of X-rays Oft 
to a small volume of hydrogen, and on either side of 
this were arranged two counters. These consisted of 
small chambers charged to a high potential with an 
inner insulated electrode. When a single electron 
traverses the gas in such a counter there is a sudden 
flow of electricity to the electrode, which may be 
registered by a suitable instrument. One counter was 
open to receive the recoiling electrons, the other was 
to register the radiation, and was closed by a thin 
metal foil. On the light-quantum view we should say 
that the quanta incident on the foil will sometimes 
eject an electron into the counter, which will then 
register it Since every recoiling electron must be 
accompanied by a scattered light-quantum there should 
be a detectable number of coincidences between the 
indications of the two counters. On Bohr’s theory the 
scattered radiation comes off in a continuous stream, 
and passing through the metal foil on the face of the 
counter, will from time to time liberate electrons. 
Although on this theory there should be just as many 
electrons liberated as on the previous theory, the 
important point is that now the secondary electrons 
will have no direct connexion with the recoiling 
electrons, and there would be no reason to expect 
coincidences between the indications of the two in¬ 
struments. 

The result of this experiment was decisive ; un¬ 
doubted coincidences were found to occur between the 
indications of the electron counter and the radiation 
counter. This could not be accounted for on Bohr’s 
theory, which consequently had to be abandoned. 
But at the same time it provided additional support 
for the light-quantum view, although it certainly is 
not a proof of its correctness. 

Bothe has recently earned out a further experiment 
on similar lines which is specially interesting, since in 
this case Bohr’s theory would predict coincidences 
whereas the hght-quantum theory would not. A 
small piece of iron foil was placed between two 4 radia¬ 
tion ’ counters and radiated with X-rays so that it 
emitted its own characteristic radiation. If this 
radiation consisted of localised quanta, then it is clear 
that any one quantum could go into either one counter 
or the other, but it could not possibly be abspibed in 
both counters at the same time, and there should be 
no coincidences between the indications of the two 
counters. On the other hand, if the characteristic 
radiation from the foil spreads out in a spherical wave, 
this wave will pass through both counters at the same 
time, and occasionally will stimulate an absorption act 
in both counters simultaneously, so that on this theory 
coincidences should be founfL Experiment again 
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dfecictes definitely against the theory of Bohr, Kramers, 
and Slater, and gives the result that would be expected 
on the light-quantum view. This is the fate of the 
most serious theory which has attempted to solve the 
fundamental difficulty by preserving the wave-theory 
but altering our pictures of the absorption and emission 
of energy by atoms 

There is another group of theories which postulate 
that radiation consists of discrete quanta. Thus they 
explain automatically the photoelectric effect and the 
Compton scattering, and then attempt to account for 
diffraction and interference by laying down rules 
which shall determine the paths these quanta shall 
follow. The light-quantum theory accounts for all 
the effects once the quanta are got to the right place, 
but in its crude form it gives no suggestion of the 
quanta moving in anything but straight lines, and it 
is only the wave-theory which predicts successfully 
the directions in which light travels. Hence theories 
have been proposed which provide ‘ tramlines ! along 
which the quanta move, and these ‘ tramlines * are so 
arranged that in a system of interference bands 1 tram¬ 
lines ’ only lead to the bright bands and none to the 
places of zero intensity. To be more precise, the 
4 tramlines ’ are supposed to be the paths of the 
Poynting vector of a virtual radiation field emitted 
by the atoms, and the probability of a quantum 
travelling along a given path is connected with the 
value of the Poynting vector along that path. Such 
theories meet with many difficulties, and no one has 
yet been carried to the point where it can be tested 
by experiment. 

This has been discussed in detail recently by Prof 
G. N. Lewis m an article in Nature (February 13, 
p 236), in which he also puts forward an original view 
on the whole problem It is a striking fact that while 
all the theories are directed towards explaining the 
propagation of light, one theory suggesting that it 
occurs in the form of waves, the other in the form of 
corpuscles, yet light has never been observed in empty 
space. It is quite impossible to observe light in the # 
course of propagation ; the only events that can ever 
be detected are the emission and absorption of light 
Until there is some atom to absorb the radiation we 
must be unaware of its existence. In other words, 


the difficulty of explaining the propagation of light 
may be because we are endeavouring to explain some¬ 
thing about which we have no experimental evidence. 
It might be more correct to interpret the experimental 
facts quite directly and to say that one atom can 
transfer energy to another atom although they may 
be far apart, in a manner analogous to the trans¬ 
ference of energy between two atoms which collide. 
Prof Lewis says * “ I shall make the contrary assump¬ 
tion that an atom never emits light except to another 
atom, and that in this process, which may rather be 
called a transmission than an emission, the atom 
which loses energy and the atom which gams energy 
play co-ordinate and symmetrical parts.” 

On this view the fringes in an interference system 
arc to be regarded as forming one system with the 
source in the sense that the atoms which absorb the 
light at the bright fringes are m ‘ virtual 9 contact with 
the atoms in the source, whereas those in the dark 
fringes or any place where the light does not go are 
not in virtual contact. On this view there would never 
be any discussion as to where radiation goes, but only 
as to which pair of atoms could make up an emitting 
and absorbing couple 

The foregoing shows clearly that there is at present 
nothing approaching a complete theory of light, but 
yet it must be remembered that it is an important 
practical achievement that a complete description can 
be given by means of two theories, providing the 
appropriate theory is used for each phenomenon. 
Both these theories have more than justified the care 
and trouble spent on their elaboration by the help 
they have given to experimental work, and also on the 
theoretical side they represent an important ad\ance 
in our knowledge of light It would not be right to 
deduce that both theories are necessarily incorrect; 
it might be closer to the truth if we were to compare 
them to the plan and elevation of an engineering 
drawing The wave-theory and the quantum-theory 
may be just the plan and elevation of the true theory 
of light, and the marked contradictions between them 
may be due to the language we use to describe the 
experimental results, just as the differences between a 
plan and elevation reflect our attempt to describe in 
two dimensions a three-dimensional object 


The Origin of Petroleum. 

By Henry B. Milner. 


E VERY branch of natural science possesses its 
quota of time-honoured problems awaiting 
solution ; these serve to maintain an essential stimulus 
to contemporary thought and to animate that discus¬ 
sion from which progress alone is possible Contro¬ 
versy, however, unless confined within legitimate 
bounds of clear issues, is prone to irrelevancics and 
digressions to an extent that, proverbially, the 4 forest * 
of significant observations tends to be blurred by the 
4 trees’ of individual conjecture and detail: thus is 
truth obscured and explanation postponed. So it is 
ndth the science of petroleum; the problem of its 
genesis remains paramount, partly because there are 
xnpre hypotheses than even plausible solutions based on 
fact, tnamly for the reason that the real perspective of 
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the problem is being lost in the maze of accumulated 
detail and argument It was not only appropriate but 
essential that, to avoid further confusion, some one 
should see round rather than into the problem of 
mineral oil origin, that the ground should be cleared by 
correlation of definite data of constructive theories, 
thus propounding a unified hypothesis from which 
future research could trend with some hope of positive 
results. It is from this viewpoint that Mr. Ernest Clark 
has surveyed his subject, and his thesis (presented to 
the Institution of Petroleum Technologists on May 35) 
more than justifies his entry into this difficult field of 
debate, chiefly by his careful analysis of the situation, 
by liis elimination of the unessential, and by his 
attempt (entirely successful) to point the way. 
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At the outset the author tacitly discards all theories 
of inorganic origin of petroleum, so that we are saved 
the boredom of recapitulation of text-book paragraphs. 
He takes his stand on organic theories, and in this the 
majority is undoubtedly with him. We have to 
realise that oil formation is as much a definite and 
normal phase of sedimentation as that of coal, and that 
no curious mechanism or exceptional process has to be 
invoked to explain its existence. Thus, just as in 
studying coal our attention is directed mainly to its 
mother-substance and the biochemical changes whereby 
that substance has been made to assume its present 
form, so with petroleum the problem of genesis is 
essentially one of the nature and deposition of mother- 
substance and the subsequent chemical and biological 
reactions involved in its metamorphosis 

Those classes of organisms which, by their nature and 
abundance, are potentially favourable as constituents 
of the mother-substance of oil, belong both to the animal 
and vegetable kingdoms ; of the latter, algse, dia- 
tomacea, and bacteria comprtse the planktonic forms, 
though benthomc forms contribute, such as the sea¬ 
weeds ; water ferns (rhi?ocarps), terrestrial, fresh-water, 
and salt marsh grasses may be similarly contributive 
Of the animals, foraminifera, corals, mollusca, and fish arc 
mainly concerned in the supply of requisite materials, 
planktonic, vagrant benthomc, and normal benthomc 
foraminifera are alike prolific and significant; corals 
are sedentary benthonic forms of warm marine habitat, 
possibly of less importance; molluscs favour a shallow 
water, often a muddy environment, and are accordingly 
suggestive, while fish, being both marine and fresh-water 
nekton, are abundant in shallow seas and continental 
shelves, significant also in their pursuit of essential 
planktonic food. Thus we perceive the existence of pro¬ 
teins, fats, and carbohydrates in varying proportions 
in the mother-substance of oil, carbohydrates (cellulose, 
etc) characteristic of plant contribution, proteins and 
fats of animal ingredients. Restriction of any one 
form, either animal or vegetable, is, as the author 
shows, dependent on environment, though from a 
chemical viewpoint fats, either of forammiferal or algal 
origin, are conceivably the most important sources of 
mother-su bstance 

Decomposition of such organic matter implies mainly 
oxidising reactions; the rate of oxidation varies 
necessarily with the available supply of oxygen in the 
aqueous environment, and here we perceive a selective 
factor capable of segregating matter of similar chemical 
composition from a chemically heterogeneous organic 
mass , some foundation of uniformity in certain im¬ 
portant constituents of petroleum may possibly be 
traceable to this Again, abundance of marine life 
depends largely on adequate supply of planktonic food 
as well as on sufficiency of oxygen ; thus conditions 
creative of or sympathetic to high organic mortality 
(hence plentiful supply of mother-substance), tend to 
favour rapidity of oxidation of the organic matter, 

" association of prolific micro-organic remains with 
strata which are believed to have produced petroleum 
is of very frequent occurrence, and due significance 
should be attached to this fact.” 

In the matter of organic deposition, gulf and inland 
sea conditions seem to be most favourable, evidenced by 
a study of many Tertiary oil-fields. These environ- 
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ments often imply rapid and fluctuating Sedimentation^ 
sometimes with restricted oxidising influences. Though 
in this connexion the author did not consider the circum¬ 
stances of palaeozoic deposition, instanced by the great 
oil-fields of North America, these occurrences do not 
imply manifestly dissimilar environments, if visualised 
on a sufficiently large scale ; the nature and process of 
organic contribution are certainly parallel. 

The association of petroleum with brine is almost 
universal, and this * indication 9 has to be stressed. 
The theory that such brines represent partially altered 
connate waters would seem to be nearest the truth, 
especially when it is remembered that compaction of 
the salt-water saturated sediment and implied orogenic 
movement would cause circulation of such connate 
fluid, afterwards diluted by meteoric fresh-water in¬ 
filtration, a factor to the migration or removal of oil 
and gas. 

The data of chemical change of organic matter to 
petroleum are yet obscure, despite the mass of experi¬ 
ment. Putrefaction by bacterial influence is at least 
a reasonable starting-point; thereafter the reactions 
would seem to be largely micro-biochemical. A simple 
pressure-heat distillation as a process is untenable, at 
least as a general mechanism, in view of observed facts, 
such as the absence of a common vertical gradation of 
oils in the field The necessary reactions might be 
expected to take place at low temperatures, not above 
150° C., possibly much lower, but throughout, some 
kind of bacterial control would seem to be strongly 
indicated, quite apart from the influence of extraneous 
geological circumstances, such as type of sedi¬ 
mentation, presence and potency of colloidal matter, 
and so on 

Ultimate composition of a crude petroleum thus 
becomes a function of the initial nature of the mother- 
substance, its environment and mode of deposition, and 
the chemical reactions which transform this material 
into petroleum hydrocarbons, also to some extent of the 
changes occasioned by the contact of the oil with 
different rock-types and with subterranean waters. 
From this point of view the author defines the essential 
directions of future research; these involve careful 
investigation of sediments forming at the present time, 
detailed knowledge of lithology and pakeogeography of 
petroliferous sediments, also of the controlling factors 
to the movements of oil, gas, and brine in such sediments; 
from these results it is contended that chemical prob¬ 
lems would probably be outlined. It would seem to be 
unnecessary, however, to await the result of geological 
investigations before defining or studying the chemical 
problems, since these, at least, are equally formidable. 
Clearly the work is that of biochemists and bacterio¬ 
logists, quite apart from the other specialists envisaged, 
and the sooner such co-operation is brought about, the 
sooner will emerge critical data. We have more than 
once stressed the value of such collaboration with 
geologists engaged on these 1 border-line ' problems; 
while the author's work marks a step forward in dis¬ 
posing of irrelevant theory and useless detail, and in 
focussing attention on the essential organic origin of 
petroleum, it does equal if not greater service in 
clearing the ground for a corporate effort from which 
a true solution to this fascinating problem alone can 
spring. 
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Obituary. 


Swt William B. Leishman, K.C.M.G., C.B., F.R.S. 
HE death o! Sir William Leishman after a brief 
illness is one that will be widely and keenly felt in 
many circles, scientific and military, and not least by 
the corps to which he had gi\ en a lifelong devotion and 
to whose headship he had attained by sheer merit and 
force of personality three years before his death. His 
decease also breaks the circle of Service officers whose 
labours have opened up new ground in tropical medicine. 

A medical graduate of Glasgow, Leishman entered 
the medical service of the army in 1887, but it was not 
until ten years later that the call to the laboratory life 
came to him and we find him installed at Netley at 
the feet of Sir Almroth Wright and Sir David Semple. 
With Semple’s removal to India in 1900. Leishman 
became assistant professor of pathology, and in 1903, 
with the disbandment of the Netley laboratory, he 
came to London to be professor of pathology at the 
Royal Army Medical College, a post he retained until 
1913. The War gave Leishman abundant scope for 
his administrative qualities, particularly in the organ¬ 
isation and supervision of bacteriological services in 
France, which proved such indispensable units in the 
general scheme of military medicine and hygiene. 
When the Director-Generalship of the Army Medical 
Service became vacant in 1923, it was pleasant news 
to many that one whose reputation rested on his 
achievements as a scientific worker and teacher had 
been raised to this important post, which, we believe, 
Leishman was filling with great acceptance when the 
end came 

It is appropriate here to refer mainly to Leishman’s 
scientific labours, two at least of which have made 
his name a household word in medical science These 
were his modification of the Romanowsky staining 
procedure in 1901 and his description for the first time 
in 1903 of the Leishman-Donovan bodies, the specific 
protozoal agent of kala-azar and tropical sore and 
other forms of leishmaniasis which have since become 
known. 

The method of Romanowsky staining, now so indis¬ 
pensable an aid to parasitological and hematological 
technique, was, when first introduced, a cumbrous and 
perhaps somewhat uncertain procedure. Leishman 
conceived the idea of securing in one stain the product 
obtained by the interaction of methylene blue and 
eosin and dissolving that product in methyl alcohol. 
This solution both fixed and stained the preparation 
at the same time, and by the addition of distilled 
water at a certain stage in the process, a picture was 
, obtained in which the chromatin material present 
took u'p the characteristic Romanowsky tint. 

Leishman's stain gained wide fame and use and is 
still largely employed, though for certain purposes 
modifications such as that of Giemsa are preferred. 
It was admittedly the use of Romanowsky staining 
in the form modified by himself which enabled him to 
obtain a dearer picture of the structural details of 
the curious bodies the real nature of which had per¬ 
plexed him for three years. These bodies he had 
observed first in spleen smears from a fatal case of 
obficyre splenomegaly invalided from Dum-Dum, near 
Calcutta, to Netley. That they were protozoal para- 
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sites he had no doubt when he finally published his 
description of them in 1903, and he hazarded the 
opinion, based on observations of the forms assumed 
by trypanosomes in the blood and organs of rats which 
had died of experimental Nagana infection, that the 
bodies pointed to the presence of trypanosomiasis in 
India—or at least some *torm of trypanosomiasis in 
which the fully-developed trypanosome might only 
rarely make its appearance in the blood stream. 

The description by Leishman appeared in May 1903. 
and in July came an announcement from Donovan 
confirming Leishman’s observations in certain cases of 
obscure splenomegaly in Madras Shortly afterwards 
was reported the finding of similar bodies in tropical 
sore (Delhi boil) and in the disease known as kala-azar 
in Assam. Kala-azar, in fact, was proved, by the 
finding of the parasite, to have other foci outside its 
main home in Assam. 

The writer of this notice may be pardoned for alluding 
to the finding of these bodies by Marchand and him 
in the organs of a German soldier returned from the 
Boxer campaign who died m a Leipzig hospital in 
December 1902 In their description by Marchand 
in March 1903, the only opinion that was hazarded was 
that the bodies might represent some unique form of 
nuclear degeneration of spleen cells in the obscure 
symptom-complex known as splenic antemia—an 
opinion that was promptly revised when the com¬ 
munications of Leishman and Donovan came to their 
knowledge later in the year. The Leipzig case pointed 
to the presence of kala-azar in China, since then a well- 
recognised centre. 

Leishman’s view that the Leishman-Donovan bodies 
represented some form of trypanosomiasis had much 
to he said for it, and the subsequent discovery by 
Rogers that flagellate trypanosomc-like forms developed 
from the L -D. bodies in artificial culture, appeared to 
lend considerable support to the contention. The 
view, however, of Ronald Ross, expressed in November 
1903, that the Leishman bodies represented a new 
genus of parasites and not a species or phase of trypano¬ 
some, proved the correct one as time went on. Irish¬ 
man himself in September 1904 directed attention to 
the similarity of the flagellate forms found in culture of 
the L -D. bodies with the herpetomonas known to 
be present, for example, m the intestinal tract of the 
house-fly. Though this interesting connexion of the 
L.-D. bodies in cultural phase has been kept in view for 
more than twenty years, it is only within recent months 
that the problem of transmission seems in a fair way 
to solution, the most probable insect vector being a 
species of sand-fly. 

Leishman made other important contributions to 
tropical medicine, particularly in connexion with tick 
fever and the granular changes which take place in the 
spirocluetes within the body of the tick after an in¬ 
fective feed. The precise significance of these “ infec¬ 
tive granules ” is not yet completely understood. 

The association of Leishman with Sir Almroth 
Wright at Netley in the closing^years of the nineteenth 
and the early years of the twentieth century was the 
means of introducing him to the great problem of 
antityphoid vaccination, a measure now so potently 





900 


NATURE 




[June 26, 1926 


vindicated w by the experience of the War. In 1903 
Irishman described a method of estimating quantita¬ 
tively the phagocytic power of the leucocytes in infection 
with the view of supplementing the bactericidal 
tests which had been hitherto mainly employed as 
criteria of acquired immunity. The technique formed 
the basis of the method employed by Wright and 
Douglas (1903) in their analysis of the factors which 
determine the phagocytosis of micro-organisms in the 
presence of normal serum The appointment by the 
Army Council m March 1904 of the Antityphoid 
Committee “ to investigate the practical prophylactic 
and therapeutic value of current methods of immunisa¬ 
tion against enteric fever/’ gave Leishman and his 
enthusiastic band of collaborators abundant oppor¬ 
tunity for experimental investigation during many 
busy years Questions such as the preparation and 
standardisation of the vaccine, the relative efficiency 
of vaccines prepared in different ways, their keeping 
quality, the antibody response to them in the inoculated, 
and many other cognate questions were submitted to 
experiment both in man and animals Thus when the 
War came, all was en train for the prompt institution 
of this beneficent preventive measure 
When the War dosed, Leishman became the first 
Director of Pathology at the War Office, a post which 
he held until his appointment in 1923 to be Director- 
General of the Army Medical Service. The influence 
of Leishman as a teacher and scientific worker was an 
asset of incalculable value to his corps, and that influence 
will, we trust, go on to further fruition. The fellowship 
of the Royal Society came to him in 1910, and many 
distinguished orders thereafter. His outside interests 
were many, and of committee and commission work 
he took his full share He was a polished and ready 
speaker, ever a helpful and courteous colleague, and 
in his little leisure he found time to indulge his love of 
art and music and the pleasure of tending his ( roydon 
garden J C. G L 


Sir Frederick Mott, K.B E., F.R S. 

Psychiatry has suffered a very grievous loss by the 
death of Sir Frederick Mott on June 8. To the last 
he was occupied by his researches, and in spite of 
advancing years he was a leader of scientific thought 
in the allied provinces of physiological psychology and 
psychiatry. 

The earlier work of Mott on the physiology of the 
central nervous system belongs to that period when 
there was still much to be done by the successors of 
Fritsch and Hitzig in the field of cortical localisation, 
and his researches with Schafer are among the founda¬ 
tions of our knowledge of cerebral physiology. From 
the motor cortex he turned to the study of sensory 
representation, and his work with Sherrington on the 
apaesthetic limb was a great contribution to our 
knowledge of the sensory component of motor activity. 
His brilliant studies on the anatomy of the spinal 
encephalic system and the thalamic connexions of the 
fillet led up to the classical work on the architecture 
of the cerebral cortex. 

Mott's interest in the pathology of the nervous 
system was determined by his appointment as patho¬ 
logist to the London County Council Mental Hospitals 
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in 1898. When working in the Central Laboratory, 
then situated at Clay bury, he had access to the enormous 
amount of pathological and clinical material furnished 
by the whole group of London mental hospitals. His 
first great work in this field was to study the pathology 
of general paralysis, the one psychosis that was then 
recognised to be associated obviously with concomitant 
bodily change Although the syphilitic origin of 
general paralysis had been pointed out by Krafft- 
Ebbing, this etiology was only accepted by a small 
minority of psychiatrists in Great Britain. These 
were the days hefore the Wassermann reaction, and 
Mott set himself definitely to prove Krafft-Ebbing’s 
thesis by a close study of a great mass of pathological 
data and by clinical observations. As a result of his 
epoch-making research the syphilitic origin of general 
paralysis was proved beyond all cavil, and this paper 
was followed by studies on the relation of syphilis to 
other forms of insanity and to tabes. The whole of 
this work was published in the first volume of the 
Archives of Neurology , which he founded. 

From his work on general paralysis Mott became 
firmly impressed by the idea that bodily changes are 
to be found in all types of psychosis, but he recognised 
that it was not probable that the functional dis¬ 
turbances of the majority of the psychoses would be 
shown by the relatively coarse methods of investiga¬ 
tion practised m the pathological histology of the 
nervous system 11c turned his attention, therefore, 
to the bodily mechanisms which exhibited the organic 
resonance to emotion in the hope that disturbances 
of the affective states would be sufficiently pronounced 
at a period of the disease when the higher centres 
were less affected. Dementia praecox offered the 
most promising field of study, and in a series of papers 
on, the pathology of the gonads and other endocrine 
organs and the vegetative nervous system in this 
disease, he was able to demonstrate with certainty 
the existence of a widespread degenerative change 
preceding the far slighter evidences of degeneration 
that could be detected in the central nervous system 
in advanced cases. In other psychoses similar though 
less marked pathological changes were encountered. 
Mott, however, was a profound disbeliever in the 
attempts to relegate the psychoses into sharply-defined 
classes He considered that though the signs of 
structural impairment were most obvious in dementia 
praccox, there was not clinically or pathologically 
any hard-and-fast line between this and other psychoses. 
He was well aware that the methods of pathological 
anatomy could only furnish evidences of relatively 
gross changes, and he turned to the study of the 
biochemistry and physics of the central nervous 
system. 

Though Mott later greatly modified the conclusions 
that he drew from the attempts which he made with 
Halliburton to demonstrate the existence of products 
of nervous degeneration in the cerebral spinal fluid, 
this work, which he published in his Crooniati Lectures, 
was important as the starting-point of many subsequent 
investigations into the chemical pathology of the 
nervous system. 

As a consultant neurologist to a clearing hospital for war 
neuroses Mott’s attention was diverted for a time from 
the psychoses to the neuroses. A study of the previous 
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histories of the various sufferers from war neurosis 
convinced him that in the overwhelming majority of 
the cases there was definite evidence of the pre-existing 
functional instability of the nervous system. He 
predicted that an investigation into the physiological 
activity of the mechanisms of the motor system in 
such cases would reveal functional abnormalities, and 
work done in his laboratory from the point of view 
of the physiological psychologist certainly tended to 
support this view. Mott considered, then, that a 
neurosis was the response of an abnormally constituted 
organism to environmental stress which could be 
safely encountered by the normal individual, and he 
looked for such abnormalities of function rather in 
the emotional mechanisms and the various glandular 
organs that subserve them than in the higher nervous 
strata. 

These views on the pathogenesis of the psychoses 
and neuroses are only now beginning to make them¬ 
selves felt. At the time at which they were published, 
students of psycho-pathology, owing to a curious 
confusion of thought, seemed to have regarded the 
formulation of the anatomical and physiological 
disturbances found in the psychoses as an attempt to 
translate thought into terms of nervous mechanism. 
The real importance of this work is that it enables us 
to build up a pathology for the psychoses on the lines 
that have already been firmly established for the 
various toxaemia psychoses and for syphilitic insanity 

In the actual study of disorders of conduct Mott 
followed the methods of the less extreme school of 
behaviourism. He thoroughly distrusted the results 
of the various schools of psycho-analysis on methodo¬ 
logical grounds, but he did not consider that his 
discoveries on the pathology of the nervous system 
had any direct beanng on the admissibility of their 
views. He considered that the majority of the patho¬ 
logical changes he had discovered in insanity are 
congenital, and instituted a very extensive inquiry 
into the genealogy of the cases in the London mental 
hospitals. As one of the fruits of his investigation 
he enunciated the “ Law of Anticipation/’ in accord¬ 
ance with which the onset of the psychotic symptoms 
appears earlier in the successive generations of a 
degenerate family, and thus ultimately, owing to the 
production of infertile juvenile psychotics, the tainted 
stock disappears. He had more faith in the efficacy of 
this natural method for the elimination obthe mentally 
unfit than m segregation or sterilisation. He pointed 
out that in the earlier generations of an insane family 
the psychosis is as a rule not evident until after much 
damage has been done by the breeding of tainted 
progeny. 

Mott’s work in the field of hospital hygiene is less 
widely known, but it is in a great measure due to his 
energy and teaching that dysentery in mental hospitals 
is almost a thing of the past. 

The great work that Mott did for the teaching of the 
scientific aspects of psychiatry constitutes one of his 
greatest services to society. He was fortunate in 
possessing the esteem and friendship of a great clinical 
p&ychiatnst, pr. Henry Maudsley, and when Maudsley 
proposed to found a hospital for the investigation and 
treatment of the early forms of mental disease, it was 
in Order that it should be under the supervision of 
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Mott that he gave the necessary endowments to the 
London County Council. After many years of diffi¬ 
culty, the Maudsley Hospital for Early Mental Diseases 
was opened at Denmark Hill, and the Central Patho¬ 
logical Laboratory was transferred there from Clay- 
bury. It was here in the concluding years of his 
service as pathologist to the London Mental Hospitals 
that Mott instituted a school of psychiatrical medicine, 
one of the functions of which is to prepare the younger 
psychiatrists for the examination for the Diploma of 
Psychological Medicine, which has been mstituted 
thanks to his efforts. Mott continued to teach en¬ 
thusiastically in the Maudsley Hospital to the end, 
and acted as the director of a similar school of psychiatry 
in Birmingham, and he was on a visit thither when he 
had the cerebral seizure from which he died 
Mott was at the disposal of any one who sought his 
advice, and did much to assist younger men by sug¬ 
gestions and criticism He was possessed of a sturdy 
common sense and preserved to advanced years a keen 
scientific acumen combined with a phenomenal recep¬ 
tivity for new views and facts. He was a man of 
wide culture, and his great kindliness and sincerity 
endeared him to all 


Sir Henry Morris, Bart. 

Sir Henry Morris, who did more than any man of 
his time to open up the field of renal surgery, died in 
London on June 14 in his eighty-third year. On 
February 11, 1880, when he had become full surgeon 
on the staff of Middlesex Hospital, he removed a stone 
from the kidney of a patient, this being the first time 
that a deliberate operation had been performed for 
such a purpose The operation was successful, and has 
become the type of a procedure now adopted by sur¬ 
geons all the world over When he gave Hunterian 
Lectures at the Royal College of Surgeons m 1898, he 
was able to cite the results he had obtained from 267 
operations carried out on the kidney It is true that 
Gustav Simon of Heidelberg performed the first opera¬ 
tion for the removal of a diseased kidney in 1869, and 
that this operation had been frequently and success¬ 
fully repeated before 1880, but it was Morns who 
demonstrated that one of the commonest of disorders 
from which the human kidney suffers—the presence 
of renal concretions—can be safely cured by surgical 
procedure. 

Sir Henry Morris was, however, a general surgeon in 
the best sense of the term and contributed to all branches 
of surgical art. lie came of Welsh ancestry; his 
grandfather was a surgeon in Oswestry, and his father 
in Petworth He was dark in hair and complexion, and 
massively framed in head, body and limbs, a good 
exemplification in the flesh of the type which Mr. 
“ Punch ’ has chosen to represent as “ John Bull ” 
He was a man of decided opinion, resolute in his policy, 
never afraid of opposition, and public-spirited to a 
high degree—often seeking the columns of the Times 
to guide opinion in educational, medical, social and 
political matters. 

Epsom College and the University of London pro¬ 
vided the opportunities of Sir Henry Morris’s education, 
and he repaid both by giving them his unstinted ser¬ 
vices ; he took an abiding interest in the welfare of 
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Epsom College, acting as its treasurer for many years. 
His medical education was obtained at Guy's Hospital, 
but his life's work was spent in the wards of Middlesex 
Hospital, to which he became assistant surgeon in 1871. 
There he did much to direct attention to the urgent 
need of research into the nature of cancer, and took an 
active part in founding the Imperial Cancer Research 
Fund. 

Sir Henry Morris was also an anatomist. He lec¬ 
tured on human anatomy in the Medical School of 
Middlesex Hospital, and in 1893 edited a very successful 
“ Treatise on Human Anatomy ” An earlier work on 
the “ Anatomy of Joints ” is still a book of reference ; 
it contains many original observations. 

In 1893 Sir Henry was elected to the council of the 
Royal College of Surgeons of England, serving as pre¬ 
sident for three years, 1906, 1907, 1908, a baronetcy 
being conferred on him then. He delivered the Hun¬ 
terian Oration in 1909, in which he compared the re¬ 
spective merits of the inductive and deductive methods 
of philosophy. He served on the General Medical 
Council, becoming treasurer to that body, and in 1910 
was elected president of the Royal Society of Medicine, 
lie was one of the outstandingfjgures m modern surgery, 
and a leading authority on medical education 


[June 26, 1926 

We regret to annouftce the following deaths: 

Prof. E. BabAk, professor of physiology and general 
biology in the Masaryk University and Veterinary 
School in Brno, known for his work on the regulation 
of respiratory movements and also on the infiuenoe 
of endocrine glands on amphibian metamorphosis, on 
May 29, aged fifty-three years. 

Prof. J. J Flather, head of the department of 
mechanical engineering at the University of Minnesota 
and vice-president in 1902 of Section D of the 
American Association for the Advancement of Science, 
on May 14, aged sixty-three years 
Dr C Hering, a pioneer in electro-chemistry, who 
was one of the founders of the Amencan Electro¬ 
chemical Society in 1902 and in the same year began a 
movement which resulted m the foundation of Electro - 
chemical Industry , on May 10, aged sixty-six years 
Prof A Magmn, formerly professor of botany and 
director of the Botanic Garden, University of Besan- 
gon. and a gold medallist of the French Geographical 
Society, aged seventy-eight years. 

Prof W. F Shanks, professor of physiology m the 
University of Leeds since 1923, and formerly lecturer 
in physiology in the University of Glasgow 

Prof V A Steklov, professor of mathematics at 
the University of Leningrad and vice-president of the 
U S S K Academy of Sciences, on May 30, aged 
bixty-onc years. 


News and Views. 


Sitting in committee on the Finance Bill on 
June 21, the House of Commons rejected a clause 
moved by Mr Wither (University of Cam bridge) 
providing that a university, a college, or hall m a 
university, a public school, and any educational 
institution receiving a Government grant, should be 
exempt from income-tax in respect of any profits 
forming part of its income which were applicable to 
educational purposes only The Chancellor of the 
Exchequer opposed the motion, though he stated 
that he was not satisfied with the present state of 
the law on the subject of the exemption of ' chanties ' 
exempt from income tax. The motion arose on the 
decision recently given by the House of Lords that 
a public school making a surplus is liable to taxation 
as earning profits, but the general question is closely 
related to the letter from the president and the 
treasurer of the Chemical Society which appeared in 
our issue of June 19 and their further letter in this 
present issue 

Those engineers who hold that the concentration 
and standardisation of electrical power supply in 
Great Britain is the best policy to adopt, and are 
weary of the somewhat fruitless discussions on points 
of administration taking place during the Committee 
stage of the present Government Bill, will now be 
able to point to the ever-growing electrification of 
Germany in support of their views Plans have 
already been made for the interconnexion of the 
existing power stations in Germany by overhead 
‘ feeders ’ on a gigantic scale. In the past the pro¬ 
duction of electrical power in Germany has developed 
on individualistic lines. The largest power works 
belong to the Reich, which produces more than a 
thousand million units per annum solely for profit. 
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There are very mam stations, however, of much 
smaller size which are very uneconomical In some 
cases they burn peat fuel, and supply only a few 
hundred consumers Owing to the great distances 
involved, it will be necessary to use very high pressures, 
and experiments are proceeding with insulators for 
use on lines with transmission pressures of 220 and 
380 kilovolts 

Two main schemes for electrification m Germany 
have been planned The first proceeds from the 
water-power stations at the Vorarlberg in South 
Germany to Hamburg, and the second from the same 
source through the Central German lignite fields and 
Berlin to East Prussia A length of about 100 kilo¬ 
metres from the Golden bergwerk to the Wesel is now 
working at 110 kilovolts, but double this pressure 
will probably become the standard. As chains of 
insulators are used there is no difficulty about 
insulation. With these high pressures it is necessary 
to use overhead wires of large diameter, otherwise 
brush discharges—the so-called corona—appear on 
the wires and lead to a serious loss of power. The 
conductors therefore are generally made of aluminium 
and are hollow. Some of the cable manufacturers 
make the conductors of copper, the outer cylindrical 
shell being supported by a helix of copper tape wound 
inside the hollow. In California, 220-kilovolt trans¬ 
mission over 243 miles has been in successful operation 
for the last two years The cables are of aluminium 
with a steel core and are supported by chains consist¬ 
ing of twelve insulators 

Reports have appeared recentlyin some of the news¬ 
papers of a new steel, described as f F * steel* which 
was stated to have great advantages lot structural 
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work, a saving of 40 per cent, in weight and 30 per 
cent, in cost as against ordinary mild steel being 
claimed. No particulars were given, but the manu¬ 
facturers were said to be the Freund Smelting and 
Machine Manufacturing Co., of Berlin, the patent 
having been acquired from the Swiss metallurgist 
Bosshardt A paper in Stahl und Eisen for April 15 
gives a detailed account of the steel, from which it 
appears that Messrs. Freund were not in any way 
responsible lor the newspaper statements. The 
steel is not a new one, but is a high-silicon alloy of a 
kind already known to metallurgists Neither is the 
Bosshardt furnace essential to its manufacture, steel 
of similar properties having been made in ordinary 
steel furnaces. Messrs Freund have allowed the 
particulars to be published, an investigation of its 
properties having been made by them in collabora¬ 
tion with the Verein deutseher Eisenhtittenleute 
The steels examined contain from o 67 to i-r per cent 
of silicon, with low cartjon, about o-io to 0-14 This 
gives an increased elastic limit and breaking strength 
as compared with simple carbon steel, whilst the 
ductility is not reduced In the interesting volume 
of Sir Robert Hadfield on " Metallurgy and its Influ¬ 
ence on Modern Progress " (see Nature, February 6, 
p 187) the use of a similar steel, but with a rather 
higher carbon content, in the construction of the 
Mauretania and Lusitania in 1907, is described. The 
introduction of these steels into shipbuilding was due 
to the late Mr John Spencer, the composition having 
been arrived at as the result of the original investiga¬ 
tions on silicon steels by Sir Robert Hadfield 

When certain adhesive tapes such as are used for 
insulating purposes are unrolled, a bright greenish 
luminescence appears over the region of immediate 
separation occupied by the suddenly extended threads 
of the viscous adhesive medium A letter on this 
subject entitled *' Bioluminescence " was communi¬ 
cated by Dr J. W French to Natuhk of June 20, 
1925, p 944, the title being suggested by the re¬ 
semblance to the greenish light emitted by certain 
insects. Only a few kinds of insulating tape exhibit 
the phenomenon, such, for example, as the black 
“ Chemico ” British tape and the white Italian tape 
According to Prof Elmer O Kraemer, of the Uni¬ 
versity of Wisconsin, Madison, the light is produced 
when the adhesive tape is separated from the ends of 
the film proper in camera roll films. There are, how¬ 
ever, many types of roll film that do not act m this 
way. It can be demonstrated that the effect is 
associated with particular adhesives and not with the 
film itself Similar luminescence sometimes appears 
when the adhesive tape is stripped from the jomt of 
the tin in which unexposed kinematograph film is 
usually contained. It occurs in the adhesive between 
the tape and the tin. 

In some further experiments Dr French has found 
that excellent results are obtainable from the use of 
ordinary rubber vulcanising solution, provided it is 
in a Suitable physical condition of tackiness, which 
mfcy be varied by treatment with sulphur. The 
, adhesive threads must not be too extensible ; on the 
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other hand they must not be too short or brittle, for 
if the experiment is repeated with the pieces of tape 
which in the first instance have produced a bright 
light, the luminosity will be fainter and the threads 
shorter If the pieces, however, are kept pressed 
together for a day or two, the threads will be of more 
normal length and the light may be as strong as before. 
There thus seems to be some close connexion l>etwcen 
the rate of extension up to the breaking point and the 
luminosity Prof Eligio Perucca, Laboratono di 
Fisica Spcnmcntale della R Scuola di Ingegnena, 
Torino, who in his lectures on experimental physics 
includes the phenomenon m question as a type of 
luminescence, states that, if one of the tapes is 
connected to a gold-leaf electroscope, it will be found 
that the stripping operation produces an electrostatic 
charge of three or four units at a pressure of about 
200 volts In his original communication, however, 
Dr French stated that the light appears undiminished 
in brightness when the tapes are unrolled under water 
or m a Bunsen flame, so it can scarcely be assumed 
that the electric charge is the cause of the luminosity 

The new Pharmacological Laboratories of the 
Pharmaceutical Society were opened by the Minister 
of Health, the Right Hon A Neville Chamberlain, 
on Wednesday June ifi The chair was taken by 
Mr P F Rowsell, immediate past president of the 
Society, during the tenure of whose presidency the 
opening ceremony should have been performed at the 
beginning of Mav In his speech Mr Rowsell 
referred to the passage into law of the Therapeutic 
Substances Act and the necessity which arose ior the 
existence of a laboratory where those manufacturers 
who wished could have tested the products which were 
placed upon the schedule of the Act from time to time 
Dr J II Burn, 1 hrector of the Laboratories, described 
in more detail the functions which it is hoped the 
laboratories will subserve, and laid special emphasis 
upon the research into methods of standardisation 
which will be vigorously carried on in the future He 
referred also to the international importance of the 
work which has been carried out since the War on 
this subject in the laboratories of the Medical Research 
Council under the direction of Dr H H Dale, adding 
that it is gratifying to realise that Great Britain 
has taken the lead in introducing methods for the 
biological standardisation of drugs Dr Burn also 
mentioned a third reason for the founding of these 
Laboratories, namely, in order to afford an opportunity 
for the training of pharmacists in methods of biological 
standardisation Mr. Chamberlain, in declaring the 
Laboratones open, referred to the many and varied 
duties of a Minister of Health, all questions relating 
to the prevention of disease as well as to the purity 
of the drugs used in treating it coming within his 
province. Sir Humphry Rolleston, moving a vote of 
thanks to Mr. Chamberlain, referred to the interest 
taken by the late Mr. Joseph Chamberlain in the 
health of the British possessions in the tropics. Mr. 
Edmund White, chairman of the Society's Scientific 
Advisory Committee, seconded .the vote of thanks, and 
. Mr. Chamberlain briefly replied. After the ceremony, 
the company adjourned to the laboratories, where 
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I>r r Burn demonstrated methods used in the standard¬ 
isation of the digitalis group of drugs, and of ergot 
and pituitary extract. 

Under the will of the late Sir Winthrop Hackett, 
first Chancellor of the University of Western Australia, 
the sum of 50,000/ was left to the University and the 
Anglican Church Three-eighths of the money was 
to be devoted to providing scholarships, three- 
eighths to be invested until it accumulated to 40,000/ 
when a Winthrop Memorial Hall was to be erected, 
and one-quarter was left for the purpose of the erection 
and maintenance of an Anglican University College 
with a chapel attached thereto Not content with 
these proofs of his devotion to the University, Sir 
Winthrop bequeathed the balance of his residuary 
estate to the same two bodies in the same proportions 
and in the same manner Sir Winthrop died in ioib, 
and the trustee of the estate, Mr Alfred Langler, has 
informed the University Senate and the Diocesan 
Trustees that he will shortly have paid off all lia¬ 
bilities and all the numerous legacies with the ex¬ 
ception of those of the University and the Anglican 
Church. The University and the Anglican Church, 
for the purposes of the trust alluded to m Sir Win- 
throp's will, are now the sole heirs of the very valuable 
estate left by Sir Winthrop Hackett That estate 
includes the principal daily newspaper in Western 
Australia and a weekly paper, both of which have 
been flourishing for many years The bequest is 
without doubt one of the most munificent that has 
ever been made to an Australian university To Sir 
Winthrop Hackett is due in large measure the starting 
of the University of Western Australia, and it will be 
remembered that he, during his lifetime, endowed the 
chair of agriculture 

The political significance of recent events in Poland 
is outside the scope of this journal but the outcome, 
the election of Prof Ignace Moscicla as the new 
President of Poland, is noteworthy in that Prof 
Moscicki is a distinguished man of science who has 
also been actively concerned in industrial chemistry 
We are indebted to the Chemical Trade Journal for 
some details of his career Prof Moscicki is best 
known for a process for the fixation of nitrogen by the 
arc method, which was elaborated while he was 
director of the electro-technical and electro-chemical 
laboratones at the University of Freiburg In IQ12 
he was appointed to a similar post at the University 
of Lwow which he held until after the War Since 
then he has been head of the Polish State Nitrogen 
factory at Chorrow, where the manufactureofcyanamide 
has been developed, the monthly output now reaching 
about io.ooo tons For five years he was a student 
m London. Prof. Moscicki has a reputation as a 
scientific worker and as an administrator, and there 
is little doubt that the discipline of his early training 
will serve him well in his difficult task of guiding 
the fortunes of a modern European State. 

A number of paintings on ivory by Winifred 
Brunton, with the collective title " Africa, Ancient 
and Modern,** is now on view at the Arlington 
Galleries, 22 Old Bond Street, Mrs. Brunton, as 
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those who visit this Exhibition will appreciate, hits 
devoted much time to the study of Egyptian antiqui¬ 
ties from the artistic point of view, and is responsible 
for the beautiful coloured plates illustrating the 
" Portraits of the Kings of Egypt/* In the collection 
now on view more than half the subjects are drawn 
from ancient Egypt. All show a wonderful and 
accurate sense of colour, which finds full play in the 
reproductions of personal ornaments, although " A 
Temple Vase ’* and the lotus cup from the Cairo 
Museum will bear comparison with any Of the 
heads, '* An Unknown King, 1 ' reconstructed from a 
statue m the Cairo Museum, and M Amenemhat III '* 
are remarkable conceptions of force of character, 
There are two very charming pictures of dancers, 
the “ Wind in the Reeds ** being especially pleasing 
m composition and colour The paintings from 
South and East Africa include several subjects of 
ethnographic interest The reconstruction of 
Rhodesian man is more convincing than some 
attempts that have been made to clothe this interest* 
ing relic with flesh The exhibition was opened by 
Mr Robert Mond on June 21 and will remain open 
until July 2 

Commemora i ion Day at Livingstone College, 
London, E 10, was celebrated on Wednesday, June 9 
The Right Rev. the Lord Bishop of Chelmsford 

presided, and in the course of his address said that 
the College exists to help all missionary societies of 
the church and churches, that those who go forth 
may at least have some kind of knowledge both as 

to the management of their own health and of 

that of other people Missionaries trained at the 
College are a tremendous help to the people to 

whom they go if one looks at it from only a humani¬ 
tarian point of view The Rev B T. Butcher, of 

the London Missionary Society, an old student of 

the College, referred to conditions in New Guinea. 
When he first went out there, there was but one cure 
for the loathsome disease of yaws, and in most cases 
it took more than a year to effect a cure , now it 

can be dealt with in a short course of treatment. 

In his opinion, yaws will be almost unknown round 
the coast of New Guinea in ten years’ time, and 
Livingstone College will have played a part in making 
it unknown. Mr R L. Barclay, hon treasurer of 
the College, referred to the work which had been 
done for the College by the late Dr. Harford, and 
stated that they had already received 770/. towards 
a fund of 3000/, which was being raised in his memory, 
The Principal of the College mentioned that - old 
students are in Sierra Leone, Labrador, Siam, North 
Africa, and many other parts of the world , last year 
103 students entered the College, including the short 
course and vacation course students. 

In the Journal of the Franklin Institute for May, 
Dr, C. E K Mees of the Eastman Kodak Company 
contributes an article on the colour 'Sensitivity of 
photographic materials, in which he traces the subject 
from its very beginnings down to the present day, 
especially with regard to its practical aspects* 
Modem panchromatic plates and films enable ex¬ 
posures of one-fiftieth of a second to be given through 
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the tricolour red and green filters with apertures so 
low as//4‘5, as is necessary in colour kinematography 
and in aerial photography with the red filters which 
have to be used to do away with the fogging effect of 
atmospheric haze A very instructive diagram shows 
that in the period 1904-1019, photography of the 
Spectrum was possible from a little over A 200 to a 
little beyond *700; in 1919-1925 sensitiveness to 
the infra-red was extended to rather beyond \8oo, 
while at the present time it is possible *' easily " to 
photograph to rather beyond Agoo, and 11 with 
difficulty " to photograph from practically A100 or 
even X50 to A1000, the ** difficulty " being the long 
exposure necessary, and the need for vacuum appar¬ 
atus when using the shorter wave-lengths The 
paper includes many interesting illustrations, one 
being of the planet Mars to show the difference 
between the results when an ordinary plate and 
when an extreme red-sensitive plate and filter are 
used The latter shows detail that is invisible in the 
other, and shows the actual surface of the planet, 
while the ordinary plate shows a much larger disc 
due to the atmosphere that surrounds it Dr Mees 
finally refers to the work of Barnard and Gye on the 
cancer virus, who by using a wave-length of A257 
and a microscope with quartz lenses of numerical 
aperture J 25 have obtained a resolving power of 
on m instead of the visual resolving power obtainable 
of o<2 or o 16 according to the light used It seems 
questionable whether there is any practical gain, 
especially considering the great difficulty of using the 
apparatus. " Barnard, however, is undoubtedly 
trying to get shorter wave-lengths *' 

The forty-fifth annual meeting of the Society of 
Chemical Industry, which will be held 111 London 
during the week July 19-23, is to assume the character 
of a Congress of Chemists, and as such will be sup¬ 
ported by a large number of societies connected with 
chemistry. On July 19, in the Mansion House, Lord 
Balfour will deliver the third Messel memorial lecture 
in the presence of the Duke of York and the Lord 
Mayor; earlier in the day Sir Frederic Nathan will 
give his presidential address to the Institution of 
Chemical Engineers on " Industrial Efficiency and the 
Elimination of Waste/' and Sir Max Muspratt will 
open an exhibition of British chemical plant With 
the exception of these two items, which will take place 
in the Central Hall, Westminster, ahd of an exhibition 
of chemical apparatus at the Institute of Chemistry, 
All the meetings and most of the social functions will 
be held in the Hotel Great Central, London, N W. 

The scientific meetings in connexion with the forth¬ 
coming meeting of the Society of Chemical Industry 
will be open to chemists without restriction and will 
include discussions on corrosion, hormones, and 
44 Chemistry House " (July ao), power alcohol, the 
influence of particle size m the paint and rubber 
industries, under the chairmanship of Sir William 
Bragg (July 22); fat-extraction by solvents, and 
Solid smokeless fuel (July 123). Among the papers to 
t»e read, those on the experimental study and use of 
hormones, by Dr. H. H. Dale, and sugar from wood, 
by^Dr. W. R. Ormandy, appear to be of exceptional 
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interest. Addresses by Sir Josiah Stamp and Sir 
Max Muspratt are announced for July 21. There 
will be a large number of excursions and visits to 
works, and the many social functions will include a 
garden party in the Royal Botanic Gardens, by 
invitation of Sir Alfred and Lady Mond, the annual 
dinner of the Society of Chemical Industry, a dinoking 
concert, dance, and conversazione The Chemical 
Industry Club is offering honorary membership to 
all attending the Congress Full particulars and 
tickets are to be obtained from the Society of Chemical 
Industry, at Central House, Finsbury Square, London, 
E.C2. 

Sir Humphry Roueston, Bart , Regius professor 
of physic in the University of Cambridge and lately 
president of the Royal College of Physicians, has been 
awarded the Gold Medal of the British Medical 
Association 

Further details of Miss Garrod's* discovery of a 
skull, presumably of Moustenan age, at Gibraltar, 
tend to confirm the first impressions of its importance. 
In addition to the frontal bone another large piece of 
bone was found, but owing to the hardness of the 
matrix m which it is imbedded it is impossible yet 
to say whether it is the parietal or the occipital. 
Decision on this and other points must wait until it 
has been cleared The hardness of the matrix has by 
no means been entirely a drawback, as it has ensured 
the recovery of the fragments m pieces of considerable 
size 

Ir is announced that the Medical Research Council, 
on behalf of the Rockefeller Foundation, has made 
the following awards of medical fellowships provided 
by the Foundation and tenable in the United States 
of America during the academic year 1926-27 : 
Dr. G Bourne, St. Bartholomew's Hospital, l^ondon , 
Mr. H. W B. Cairns, London Hospital , Miss R E 
Lucas, Maudsley Hospital, London , Mr R. D, 
Mackenzie, University of Edinburgh , Mr C F. A. 
Pan tin, Marine Biological Laboratory, Plymouth, 
Dr. A. F. B Shaw, University of Durham, Dr. 
J C Spence, Royal Victoria Infirmary, Newcastle- 
on-Tyne , Mr. H. E, C. Wilson, University of Glasgow 

The research steamship Wtlham Scoresby is now 
being fitted out at the Humber Dock, Hull, and is 
expected to be ready for sea at an early date. She is 
a small vessel of the whale catcher type, her principal 
dimensions being, length, 125 ft, breadth, 26 ft; 
depth, 14 J ft., draught, 13$ ft. The William Scoresby 
will be employed, in conjunction with the R R S. 
Discov*»% and will operate principally in tropical 
and antarctic regions. Her duties will consist gener¬ 
ally in the marking of whales, steam trawling and 
other marine biological investigations. The ship's 
company will include two scientific workers, the 
master, four officers, and fourteen petty officers and 
men The whole cost of the vessel will be met 
from the funds of the Discovery Expedition which are 
derived from the revenues of the Falkland Islands 
4 Dependencies 

The part enacted by the house-fly as a carrier of 
disease organisms and the necessity for efficient 
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measures preventing the breeding of this insect are 
facts of pnme importance from the point of view of 
public health. We therefore welcome the appearance 
of a second edition of the illustrated brochure on this 
insect which has been recently issued by the British 
Museum (Natural History). The author, Major E E 
Austen, has revised and expanded the text of the first 
edition and has brought the pamphlet thoroughly 
up-to-date «lts full title, " The House-Fly, its Life- 
History, Importance as a Disease Carrier, and Practical 
Measures for its Suppression," sufficiently explains its 
scope. It may also be added that the author deals 
with the insect under other conditions besides those 
met with in the British Isles, and has incorporated 
the results of experience gained through the opera¬ 
tion of sanitary measures in the War The pam¬ 
phlet is obtainable cither from the Natural History 
Museum, South Kensington, or through booksellers, 
pnce I*. 

Applications are invited for the following appoint¬ 
ments, on or before the dates mentioned --A demon¬ 
strator in the Department of Inorganic and Physical 
Chemistry, Bedford College for Women—Secretary, 
Bedford College, Regent's Park, N W i (July 3) 
Part-time lecturer in sociology, Bedford College for 
Women—Secretary, Bedford College, Regent's Park, 
NW,i (July 3). Research chemists for the Fuel 
Research Station, Fast Greenwich—Secretary, De¬ 


partment of Scientific and Industrial Research, id Old 
Queen Street, S.W.j {July 3)* Analysts for work 
in connexion with the Physical and Chemical Survey 
of the National Coal Resources of Great Britain 
—Secretary, Department of Scientific and Industrial 
Research, 16 Old Queen Street, S.W.i (July 3). 
Half-timeassistant m the Departmentof Mathematics, 
University College of Swansea—Registrar, University 
College, Swansea (July 9). Two j unior scientific officers 
at the Royal Aircraft Establishment—Superintendent, 
Royal Aircraft Establishment, South Famborough, 
Hants (J uly 10) Assistant lecturer in physics, Univer¬ 
sity College of Wales—Secretary, University College, 
Aberystwyth (July 13). Lectureship in chemistry 
in the University of Durham—Registrar, Armstrong 
College, Newcastle-upon-Tyne (July 17)* Assistant 
agricultural chemist in the Department of Science and 
Agriculture, Barbados — Secretary (Appointments), 
Colonial Office, 38 Old Queen Street, S W 1 (July 31). 
Senior laboratory assistant in the Department of 
Entomology, London School of Hygiene and Tropical 
Medicine—Secretary of the School, 23 Endsleigh 
Gardens, W.C 1 (July 31) Head of the Chemistry 
Department, Borough Polytechnic Institute—Princi¬ 
pal, Borough Polytechnic Institute, Borough Road, 
S E 1 Several inspectors of agriculture for the 
Sudan Government—Controller, Sudan Government 
London Office, Wellington House, Buckingham Gate, 
S W 1 


Our Astronomical Column. 


Recent Solar Activity. —For several weeks there 
has been an absence of very large sunspots, although 
smaller ones, averaging half-a-dozen daily, have been 
of interest to observers with moderate telescopic 
means In addition, faculae at both limbs of the sun 
have been present on most days, some of the areas 
being of considerable extent Traces of the faculae 
related to the great spot of last December and January 
in north latitude 22 0 were seen about a fortnight ago 
On June 21, a group of spots, the development of 
which had been watched since June 16, was of 
sufficient size to be a naked-eye object on the disc 
The group consisted of a roughly circular spot as 
leader cloBely followed by a close cluster of small 
spots, which on some days linked up with one another 
to form a composite companion to the leader On 
June 15, Mr. New begin, observing with Ins spectro¬ 
scope at Sutton, Surrey, noted a metallic prominence 
(that is, one having a spectrum containing metallic 
lines) at position angle 63°, which corresponds almost 
exactly with the position of the newly forming spots 
then at the sun's east limb This prominence, of the 
' rocket' or * splash ’ type, appeared as if the gases 
were being expelled from a common centre. Such 
prominences, according to Evershed and other 
observers, are very frequently found connected with 
sunspots, either during their active development, or 
at other times when great changes are taking place 

Particulars of the large spot are given below . 

No Date on Disr, ^ Latitude Ansa 

7 June i6-(2$) June 22*0 25 0 N. 1/1400 

(Area expresses the proportion covered of the 
sun’s hemisphere) 

Neptune's Satellite. —Prof, Eichelberger’s and 
Mr. Arthur Newton's exhaustive researches on this 
satellite have already been mentioned m Nature. 
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Their paper is printed in the March issue of Mow Not . 
Roy As/, Soc , and deserves a further note, It is 
curious that though no certain markings have been 
seen on Neptune's surface, we now know the position 
of its axis nearly as accurately as that of Mars. The 
sition of its north pole is given as R A 295 0 2, 
Decl. 4i°’3 (equinox 19000): the pole of the 
satellite’s orbit describes a circle of radius 20° 1 in 
585 years, the annual motion being o° 62 The ob¬ 
servations indicate a considerably greater motion for 
the major axis of the satellite's orbit, from i°>5 to 
3° o per annum. It moves in the opposite direction 
to the node, as it should, but the observed motion is 
probably too great. Owing to the very small eccen¬ 
tricity, about o 005, it is very much more difficult to 
determine the position of the apse than of the node. 
Dr J. Jackson deduces 1/66 and 19 hours as the 
probable values of the compression and rotation 
period of Neptune. 

Temperature of Mars — A sty, Nach. No. 5448 
contains an article by W. W. Coblentz comparing the 
measures made by Lampland and himself at the 
Lowell Observatory with those made by Pettit and 
Nicholson (100-mch at Mt. Wilson). It is noted that 
the receiver used by the latter covers a Martian area 
50 per cent, larger than that used by the former; this 
would make the measures more nearly average ones 
for the whole surface, and less affected by the par¬ 
ticular regions in view. The measures show that dark 
areas are hotter than bright, and that the after¬ 
noon side of the planet iB hotter than the morning 
side; the latter point ia not so plainly indicated in 
the measures of Pettit and Nicholson, but terrestrial 
analogy makes it reasonable. Radiation near the east 
and west limbs was found to be respectively one-third 
and one-half of that at the centre. The article closed 
with a note of satisfaction that the two sets of 
observations are on the whole accordant. 
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Research Items. 


English Gypsy Folk Medicines —Mr T. W 
Thompson, in the Joufnal of the Gypsy Lore Society 
(Ser. 3, Vol. 4, Pt, 4), publishes some notes on the 
remedies used by gypsies for both human beings and 
horses, which are of some interest m view of the 
reputation which this people has long held for their 
skill in the art of healing The information was 
obtained mainly from members of the Smith and 
Boswell families. Generally speaking, medicines 
made from herbs are preferred, and the list given 
includes forty-seven wild plants held to be efficacious 
for various diseases. Among them are hemlock and 
foxglove, which were recognised as dangerous plants, 
as also were monkshood and nightshade, and only 
used in weak infusions Of the fungi, those growing 
in woodlands were regarded with suspicion, but of 
those growing in the open several varieties were 
sometimes eaten. One informant had a preference 
for simples, another preferred a number of ingredients 
Though some of the herbal remedies can be justified 
in the light of modern knowledge, others rest on the 
doctrine of signatures which attested that plants 
and minerals indicated by their external character¬ 
istics the diseases for which Nature intended them as 
remedies This applied also to the animal kingdom, 
e g hedgehog's fat was used for earache or a slight 
deafness, the skin of a supple eel for stiff joints. 
Other remedies provide examples of a symbolic 
transference or rebirth For asthma the sufferer 
caught a trout alive, breathed three times into its 
mouth and put it back into the water A spider 
was hung in a bag around the neck of a sufferer 
from ague, and a9 the spider died the ague left him. 
Hair from the cross on a donkey’s back, skeleton 
feet of hedgehogs and moles, pieces of red cotton 
and wool are among the prophylactics against various 
diseases. 

Californian Archeology —The results of an 
examination of relics of the Indian tribes formeily 
inhabiting the Southern San Joaquin Valley, Cali¬ 
fornia, by E W. Gifford and E Egbert Sclienck, 
have been published as Pt 1 of vol 23 of the Univer¬ 
sity of California Publications tn American Archaology 
and Ethnology The geographical features of the 
Valley which have determined the character and 
extent of human occupation have been the lakes 
Tulare and Buena Vista. The general aridity of the 
valley and the variable water level which, at any 
rate in Tulare, ranges from 220 feet to absolute dry¬ 
ness, not only determined the site of occupation, but 
also in all probability prevented any very extensive 
or dense occupation. Presence of the Spaniards m 
other areas added fugitives to the population, and this 
and other causes have effected an extensive mixture 
of race and culture. The relics obtained from surface 
finds and excavation of burial- and camp-sites repre¬ 
sent a great variety of artefacts, of bone and horn, 
steatite, chipped stone, ground stone, unworked 
stone, textiles and cordage, pottery and wood. 
Forty human crania were obtained which belonged 
to two types: the San Joaquin sub-type of the 
Californian type, short-faced and broad-nosed, and 
the Buena vista type, relatively long-faced and 
narrow-nosed. The southern part of the San Joaqum 
VaUey lies in an area the cultures of which have not 
vet been described. There is a generic resemblance 
between the culture of the San Joaqum area and the 
Santa Barbara area, but the two centres of the San 
Joaquin Valley, the Alpaugh and the Lake regions, 
Saw certain points of resemblance to the Santa 
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Barbara culture which are mutually exclusive This 
suggests independent lines of transmission, the Al¬ 
paugh possibly representing an earlier phase of the 
Santa Barbara culture Certain features, such as 
the bags, the ceremonial use of human hair* cordage, 
and of ground crescentic stones for girls' puberty 
ceremonies, point to Southern California 

IniestinalParasitesofRuminants —M. J Triffitt 
records (Protozoology, No 2, Jan. 1926) the results of 
examining the faeces of certain ruminants in the London 
Zoo. She found in the sable antelope from South 
Africa, and in a pair of common waterbuck from East 
Africa, an Entamoeba which closely resembles and is 
probably specifically identical with E ovis Both 
active forms and cysts were present. Unmucleate 
cysts of some hitherto undesenbed species of Enta¬ 
moeba are recorded from the faeces of an eland. The 
author also describes sporozoan parasites found in the 
intestinal wall of Bennett's wallaby Two of these 
are closely allied to or identical with lleocystts macro- 
podis and Lymphocystis macropodis respectively, which 
the author considers should be ranged under the genus 
Globidium. One of the other parasites is an Eimeria 

J E macropodis), the various stages of which are 
(escribed 

Flagellates in the Latex of Asclepias — Herpe- 
tomona'i elmassiam is the only species of latcx-inhabit- 
mg herpetomonad m the United States, and it has 
been found in great numbers in the common milkweed, 
Asclepias synaca, m Maryland and New Jersey. 
Further studies on the relations of the flagellate to its 
plant host have been carried on by F O Holmes 
(Biol Bull , 49, 1925) He shows that the flagellate 
is confined to the latex system and that the Ilerpeto- 
monas is intracellular but not mtracvtoplasmic The 
latex is secreted into the general cell vacuole of the 
latex duct and it is m this that the flagellates occur 
No other cells were found to be infected A red and 
black hemipterous insect, Oncopeltus fasciatus, is 
suspected of being the msect host of // elmassiam , 
and the flagellates were found in the tnlobed salivary 
glands of this insect, chiefly linmg the lumen of the 
dorsal lobe , a few were present in the anterior lobe, 
but none in the ventral lobe. Search for the flagellates 
m the intestine of the insect gave negative results 

Tidal Data for thf Antarctic, —A reprint has 
reached us of the reduction by Dr A T Doodson, 
The Tidal Institute, University of Liverpool, of the 
tide gauge records made at Cape Evans, in the 
Antarctic, by Mr Nelson during 1921-22 (June- 
January). The reprint appears to be an excerpt 
from a volume collecting the results of the expedition, 
but bears no indication of its origin and gives no 
mention even of the name of the expedition This 
was the third expedition wintering on Ross Island, 
and comparison is made of the amplitudes and phases 
of the principal tidal constituents ( 5 a , A/ fl , K*, O x ) 
derived from the three expeditions, the others being 
those of the Discovery (1902) and the Nimrod (1907), 
all of which had their stations withm a few miles 
of one another. The three sets of results are in very 
satisfactory agreement, and the tides in this small 
region of the Antarctic may be considered adequately 
known. 

Hydrographical Conditions, in the Baltic — 
A survey of the hydrographical conditions in the 
northern part of the Baltic has been carried out during 
the summers of 1922, 1923, and 1924 by Finland and 
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Sweden working in co-operation, the region at the 
entrance to the Gulf of Bothnia having received the 
greatest attention, The results are recorded in the 
following publications recently received Havsforsk- 
ningsinstitutets Skrift. No, 30 Thalassologische 
Beooachtungen im A lands- und Schdrenmecr im Jult 
IQ22 und Juh 1923* Herausgegeben von Rolf 
Witting und Hans Pettersson Pp. 39 7 Fmk 

No. 3 a ■ Talassologisba vdrexpediiionen up4 liefer at * 
Die thalassologische Tertmnfahrt im Jahre /Q34 Av 
Risto Jurwa Pp 27 4 Fmk No 34 Regel- 

mdsstge Beobachtungen von Temperatur und Salzgehatt 
des Meeres tm Jahre iqjj Von Gunnar Granquist 
Pp 54 10 hmk No 30 . Daghga valienstUndsupp- 

gifter /q? 3 Refer at • 1 aghche Wasserstandsangaben 
1923, Av Hennk Renquist Pp, 46. 8 Fmk 

(Helsingfors , Statsradcts Trycken, 1925 ) Con¬ 
tinuous measurements for several days were marie by 
means of current meters at a number of positions 
where the physical conditions of the water, including 
the rate of evaporation and the change m water level, 
together with the meteorological conditions, were 
also observed Currents of J to \ mile per hour were 
met with in the neighbourhood of the Aland Isles, 
running usually northward into the gulf and appar¬ 
ently not dependent upon the winds during the 
period of the survey A south-going stream ran 
along the Swedish shore No conclusions are drawn 
from the numerous data and no review of the con¬ 
ditions met with are included m the published records 


The Bath Springs, —Dr R H Rastall in the Geol 
Mag for March 1926 reprints Ins interesting article 
on the geology of the Bath springs from " The Book 
of Bath," 1925 The temperature of the waters is 
about 70° F above that of normal spring water, in¬ 
dicating that the ultimate source must be at least 
5000 feet below the surface This deduction, and 
the saline character and radioactivity, lead to the 
conclusion that the Bath and similar thermal springs 
in other countries are fed by deep-seated sources of 
igneous origin The uprise of such waters involves 
the existence of pronounced fractures, and in the case 
of Bath it is not difficult to account for the existence 
of suitable fractures The east and west lines of folding 
and fracture of the highly disturbed Mendip region 
and the similar north and south lines of the Malvern 
disturbances cross m the neighbourhood of Bath, 
thus producing lines of particularly easy penetration 
through the older rocks The fractures, however, 
were produced before the Tnassic and Jurassic beds 
were deposited, and the clays of the latter system seal 
up the water to some extent. Borings which have 
passed through the Rhacfic clays encountered red 
sands from which hot water flowed. Thus the exact 
points of outflow at the present surface must be 
determined by the presence of small faults or fissures 
of later origin in the clays which underlie the city 
itself 7 


The Angles of Crystals during Growth.— 
Miers has suggested that the formation of vicinal 
faces in crystals is due to the difference m the density 
of packing of the molecules in a crystal and those in 
a saturated solution. Further, it £9 considered that 
owing to the greater density of packing'of the former 
the molecules of the solute separating from the solu¬ 
tion find difficulty in compressing themselves into the 
closer packing of a simple crystal face. Experiments 
by E ‘ $ Hedges described in the Journal of the 
Chetmcal Society for April 1926 support this view. 
By very slow growth of a crystal of sodium chlorate, 
single perfect cube faces have been obtained, since 
under such conditions the solute molecules can more 
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easily take up their correct positions in the crystal 
face. 

Magnesium Electrodes in Spectral Analysis.— 
The advantage of magnesium electrodes in cases 
where only small amounts of the material to be 
investigated are available are described by M. E, 
Dureuil in the C. R. Acad . Sci Pans, of Apnl 26. 
Cylinders 1 cm. in diameter were employed as elec¬ 
trodes, the substance to be examined bemg placed in a 
cavity of about 1 mm. diameter in the positive elec¬ 
trode They can be used either for arc or for spark 
spectra , in the former case the current should not 
exceed 1 ampere, to avoid ignition of the magnesium. 
The spectrum of magnesium is a simple one, with only 
about fifty lines, and in the region between 7000 and 
3500 A U there are only about ten strong lines ; these 
do not come in the way of the characteristic lines of 
the other elements Even with commercial magnesium 
the lines due to the impurities copper, iron, manganese, 
silicon, calcium, sodium, aluminium and carbon are 
weak, and would only cause difficulty in cases where 
these elements have to be investigated The use of 
these electrodes has been found particularly valuable 
in the case of the platimum metals, the alkalis and 
alkaline earths, and especially for non-conducting 
minerals which resist the action of fused carbonates 
This is probably due to the strong reducing action of 
magnesium, which at the high temperature of the 
arc or spark displaces the metals from their com¬ 
pounds, so that they give their dissociation spectra 
in the most favourable conditions. 

The Electronic Structure of the Benzene 
Molecule —In the Journal of the American Chemical 
Society for May 1926, L Pauling discusses the 
electron-orbit-shanng theory of chemical bonds in 
connexion with the electronic structure of the benzene 
molecule. The carbon and hydrogen atoms are m 
the same plane at the comers of two concentric 
regular hexagons, and the manner in which they are 
connected by the shared bonds is described. Pauling 
extends this theory to naphthalene and anthracene, 
and shows that it accounts for the properties of these 
substances. 

Vitamins in Heat-Sterilised Foods.™ In view 
of the lack of direct evidence on the vitamin content 
of foods sterilised by heat and the conflicting results 
of earlier workers, C. M. Dugdale and R. J. Munroe 
have started a number of experiments on this subject 
The first of the series, described in the Journal of jthe 
Society of Chemical Industry of May 21, deals with the 
presence of vitamins in meat preparations and shows, 
m the form of curves, the effects of various samples 
on the growth of rats reared on a vitamin-free diet. 
It is concluded that meat has a higher vitamin value 
than is usually supposed, and the heat processes used 
to sterilise it on a commercial scale affect the vitamins 
only slightly. 

The Reaction between Ethylene and ChloAine. 
—Norrlsh studied the reaction between ethylene and 
bromine in a glass vessel and in glass vessels covered 
with wax, cetyl alcohol and stearic acid, and con¬ 
cluded that the reaction took place on the glass but 
not on the paraffined surface. Stewart and Edlund 
found that the reaction was of the second order, 
taking place entirely on the walls of the glass vessel 
containing the mixture. In the Journal of, the 
American Chemical Society for May 1926, Stewart 
and Fowler describe the reaction between ethylene 
and chlorine in the presence of dry air. They state 
that this is also a second-order reaction taking place 
at the glass surface at approximately one-tenth of the 
speed flie reaction between ethylene and bromwie. 
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South-Eastern Union of Scientific Societies. 


'T'HE thirty-first annual Congress of the South- 
A Eastern Union was held at Colchester on 
June 9-12, under the presidency of Mr, Reginald A 
Smith, of the British Museum, in succession to Sir 
John Russell, director of the Rothamsted Expen- 
mental Station In his address Mr Smith dealt with 
" Essex in pre-Saxon Times," and pointed out that 
Essex is particularly rich in remains of the Early Iron 
Age, or Hallstadt period Before the arrival of the 
Romans, Colchester was the capital of the most 
advanced of the British tribes With the aid of the 
lantern, phases of pre-Saxon civilisation were illus¬ 
trated The gradual degradation of the British gold 
com, founded on the Macedon stater, was shown, and 
the introduction of that on which there came to be 
shown an ear of com, the origin of which still remains 
a mystery. A point of interest dealt with was the 
origin of the Red Hills, so called, although they are 
but raised platforms of burnt earth The president's 
view was that they are the d6bris from the preparation 
of the ground for the construction of salt-works, the 
base of the pans with its growth of vegetation being 
burnt over, and the material then Being scraped 
together and deposited m such a way as to form plat¬ 
forms, which may have been used as refuges by 
workers against sudden irruption of the tide Workers 
were invited to inquire as to the finding of currency 
bars of iron, as at present none have been found in 
Essex 

Mr. Chas. E. Benham contributed a paper in 
which he dealt with " Colchester's greatest Citizen," 
Dr William Gilbert, whose monumental work 
" De magnete," founded on actual experiment, laid 
the foundations of inductive science. He showed thus 
early that the earth is a magnet, and that the pheno¬ 
mena of the compass with its varying dip and declina¬ 
tion all conform to that principle. Gilbert's terellae 
and his other early instruments were bequeathed to 
the College of Surgeons, but they were all unfortun¬ 
ately destroyed in the great fire of 1666 The arms 
of the borough of Colchester constitute a story in 
themselves, and are associated with the legendary 
story of St. Helen. King Cole reigned at Colchester 
at the end of the third century, and was her father. 
He was the merry King Cole of the nursery rhyme 
Oti his coming to terms with the Roman general 
Cdnstantms, he gave the general his accomplished 
daughter Helena in marriage The story is recorded 
in' the ancient records of Colchester, which date from 
about 1350,, so that histone accuracy cannot be 
claimed for it. 

Dr. E. J. Salisbury's paper on " Plant Communities 
of the Seashore " was of special interest in view of the 
proximity of the town to wide stretches of estuanne 
flats, and an excursion to Mersea Island and the 
Strood enabled botanists to examine and collect 
specimens of the flora dealt with by Dr. Salisbury 
The Strood is interesting as being a causeway of 
Roman foundation, connecting the island with the 
mainland. In the Pyefleet, running north from the 
Strood, are the chief oyster-beds belonging to the 
Colchester Corporation, and here as elsewhere constant 
warfare is being waged against the slipper-limpet, 
specimens of which were collected along the coast 
yrhsn a geological ramble was made to the cliffs at 
Walton-on-the-Naxe. Tons of the slipper-limpet are 
annually dredged up by the corporation dredgers and 
destroyed, but the pest continues to increase. 
v J$o other town, said Dr. Mortimer Wheeler, pos¬ 
sesses a local museum surpassing that of Colchester 
as a collection of Roman antiquities. He spoke in the 
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great quadrangle of tho castle, and described Camulo- 
dunum (Colchester) as the royal seat of the Trino- 
bantes under the king Cunobehnus Tt was evident 
that the tribal community endeavoured to assimilate 
Roman culture and fashions. It was the intention of 
the Romans to make Colchester the capital of Britain, 
an intention that was afterwards frustrated by 
geographical and other considerations The Balkerne 
Gateway was the largest gateway erected by the 
Romans in Britain. 

A paper by Mr E C Stuart-Baker dealt with 
" Some Curious Aspects of Evolution " in bird-life 
and was illustrated by excellent lantern slides 
Examples were given among the pheasants and other 
birds of the direct effect of environment on variations. 
One of the best-known and most widely accepted 
factors in evolution is the atmospheric condition of 
humidity Excessive humidity acts upon the pelage 
or plumage and causes great darkness or brilliant 
colouring A moderate amount of humidity generally 
results m a dull neutral tint, dark or pale in pro¬ 
portion to the amount of humidity being above or 
below normal The absence of all humidity causes 
white or very pale coloration The lecturer asked 
his audience to remember that when they were told 
that the various forms of pheasants shown can be 
produced in captivity by hybridisation, environment 
no longer exists in captivity, and man, by the selection 
of suitable individuals for the creation of the form 
which he desires to reproduce, takes upon himself the 
privileges and powers of environment 

Mr. Hazzledine Warren's paper on " The Correlation 
of the Lower Palaeolithic " gave nse to considerable 
discussion, in view of the opinions which he expressed 
as to the age of Strepyan implements, and the dis¬ 
tinctive characteristics and duration of Chellean and 
Acheuhan cultures. In Mr Edward A. Martin's 
paper on " Break-names in Geological History," he 
showed* that while doubt exists as to the proper 
correlation for passage-beds, bone-beds and newly 
discovered strata, it would meet a want if names were 
allotted to the breaks between the recognised systems, 
to which such strata could be allocated at least 
tentatively. These names he proceeded to allot, 
all of which would be derived from the names of 
geologists, examples being ' Lapworthian' for the 
break between Ordivician and Silurian, and ' Whita- 
kerian ’ for the break between Cretaceous and Eocene, 
These names would at once be recognisable from those 
of systems, since they are all personal names. In the 
discussion that followed, it was agreed that the 
subject deserved the attention of geologists. 

In a paper by Mr. J. H, Owen, of Felsted, which was 
illustrated by very fine photographs by the author, 
the matter of the cuckoo and its foster-parents was 
dealt with m a masterly manner, and it was shown 
that the young cuckoo made use of its rump and tail 
rather than its back for the ejection of young birds 
and eggs from the nest. It would climb up backward 
the side of the nest, with the youngster on its back, 
and then by a final flick of its rump eject the unwanted 
one. 

Regional survey subjects were dealt with by Mr. 
Alexander Farquharson on " The Social Constitution 
of a County " ; by Mr. Geoffrey E. Hutchings on 
" The Choice of Maps for Regional Surveys*" 

In connexion with the Congress a volume has been 
published entitled " Essex: an Outline Scientific 
Survey,” a concise statement of scientific research in 
, the county, written by members of the Essex Field 
Club and others. 
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Mechanism of Oxidation in Living Tissues. 


'T'HE isolation of glutathione by F, G. Hopkins m 
* 1921 threw a fresh light on the processes of 

oxidation and reduction in living tissues, since the 
compound appeared to be of a simple constitution 
and not an enzyme, to which class of bodies the 
substances producing oxidation m the living organism 
were, m the majority of cases, considered to belong 
Since then its constitution as a dipeptide of cysteine 
and giutaminic acid has been definitely proved, 
especially by its synthesis by Stewart and Tunnicliffe 
It owes its activity in promoting oxidations to its 
property of acting either as a hydrogen donator, when 
it is present in the reduced (or cysteine) form, or as 
a hydrogen acceptor, when it is m the oxidised (or 
cystine) form * which form is present, depends on 
the conditions of its environment. Further details 
of its activity in promoting oxidations have recently 
been given by its original discoverer (F G, Hopkins, 
Biochrm Journ , 1925, vol 19, p 787) The paper 
deals with the oxidation of fats and proteins , at 
present the relationship, if any, between glutathione 
and carbohydrate utilisation has not been worked 
out. 

Unsaturated fatty acids such as lmoleic and lmolemc 
are oxidised in the presence of the reduced form of 
glutathione (GSH), but the actual mechanism appears 
to be somewhat different at different hydrogen 
ion concentrations At />H 3 0-4 o large amounts of 
oxygen are taken up by the system - presumably a 
peroxide is formed by two thiol groups and the 
oxygen then passed on to the fatty acid, so that the 
reaction is catalysed by the GSH ; it may be repre¬ 
sented by the equation 

AO a 4- 2B —h A + 2BO, 

where A - GSH and B - the fatty acid On the 
other hand, at pH 7 4-7 6 less oxygen is taken up, 
in fact it is found that the amount is almost exactly 
twice that necessary to oxidise the GSH to the 
oxidised form (G s S a ) ; m other words, the oxidation 
is a coupled reaction, according to the equation 
AO g + B —>■ AO 4* BO 

When the behaviour of the glycerides of the un¬ 
saturated fatty acids in the form of pure linseed oil 
was studied, different results were obtained At 
pH 3 5-4 o a latent period occurs before the oxygen 
uptake sets in , at pH 74-76 the equipartition of 
oxygen between GSH and the fatty acid is not seen, 
but after a high initial uptake the oxygen consump¬ 
tion falls off to a steady linear rate until nearly all 
the fat is oxidised The point of inflexion on the 
curve corresponds to the time when nearly all the 
GSH has been oxidised, and unless there is a certain 
definite concentration of GSH present at the com¬ 
mencement, the oxidising system fails to become 
established. The cause of these variations is not 
yet known, but the establishment of the oxidising 
system in alkaline emulsions of linseed oil does not 
appear to be due to the presence of minute traces of 
iron. 

For the investigation of the oxidation of the 
proteins the author has utilised certain pure prepara¬ 
tions as well as a muscle powder obtained from the 
tissue by extraction with boiling water, and with 
alcohol and ether to remove lipoids, followed by 
drying aqci powdering. Such a muscle preparation 
in Ringer s solution at pH 7 6 and in the presence 
of oxidised glutathione (G a S s ) takes up oxygen to 
the extent of 2000 c.mm. per gm. This oxidation 
occurs only in a solution of an alkaline reaction, and 
only when the protein is present as a solid phase, and 
also gives a positive mtropruaside reaction; that is, 

NO, 295 {>i VOL* 11 7] 


when it itself contains an - SH group. This ' fixed' 
- SH group of the protein is not oxidised by molecular 
oxygen, but can be by G a S a even in the absence of 
l oxygen. In this case the surrounding solution acquires 
a positive nitroprusside reaction owing to the reduc¬ 
tion of the GjS*. The fixed - SH can be restored by 
contact with GSH; but it is not removed by simple 
washing of the tissue, nor 19 it a question of the 
adsorption of GSH to the tissue, but the fixed - SH 
appears itself to undergo alternate oxidation and 
reauction according to the conditions of its environ¬ 
ment It is probably the only reducing factor m the 
thermostable muscle residue. 

It is to be noted that the amount of oxygen neces¬ 
sary to oxidise this fixed - SH group is only one- 
tenth of that taken up by the system in the presence 
of G 2 S a Moreover, when the uptake of oxygen has 
ceased, restoration of the group by exposure of the 
powder to GSH will enable a further quantity of 
oxygen to be taken up with further oxidation of the 
protein . up to the present, an amount of oxygen 
equalling 10 o ex. per gm. of powder has been 
observed to be taken up, by renewing the fixed - SH 
group at intervals, and even this is not a maximum. 

Pure proteins are not so active as the muscle 
powder It is of interest to note that a protein which 
gives no nitroprusside reaction may be caused to 
react positively by denaturation If GSH is added 
to the protein instead of G 8 S 2 , the initial oxygen 
uptake is quicker and the total oxygen uptake is 
greater by an amount which is nearly equal to that 
which would be required to oxidise all the GSH to 
G a S a , so that m both cases the oxidation of the 
protein proceeds with only minute amounts of - SH 
in solution. 

To sum up, the oxidation of fat and protein 
depends on the hydrogen-ion concentration of the 
solution and on the fact that GSH is oxidised quickly 
in an alkaline, but only slowly in an acid, medium. 
At pH 7 6 protein alone is oxidised, and since GSH 
is quickly oxidised to G a S a , the fixed - SH of the 
protein molecule must be intact to ensure the presence 
of - SH m the solution. At pH 6 0 both protein 
and fat are oxidised, the latter owing to the fact 
that the GSH is maintained at a higher concentra¬ 
tion m the more acid solution At pH 3 8 fat alone 
is oxidised , and the process is slower in the presence 
of G a S a , since its reduction to GSH is slow. 

The question has been examined from a different 
point of view by J. H. Qua^tel ( Biochem . Journ,, 
1926, vol, 20, p. 166). Investigating the dehydro¬ 
genations produced by resting bacteria, he was 
struck by the great variety of substances which were 
capable of acting as donators or acceptors of hydrogen : 
moreover, closely related compounds behaved dif¬ 
ferently in the presence of B. colt and methylene 
blue ; one might be oxidised and the other not It 
seems scarcely possible that the organisms possess 
enzymes capable of acting on each different com¬ 
pound ; on the other hand, there is good evidence 
that the change m the molecule of a compound 
wliich enables it to undergo oxidation or reduction 
takes place at the outer surface of each organism, 
though possibly in some cases at a surface in the 
interior of the cell. 

Recent work has shown that molecules are 
orientated in a surface, so that it may be considered 
as a mosaic composed of the different molecules 
arranged singly or in groups in a definite pattern* 
which is characteristic for each cell, but varies 
slightly with its growth and activity. This molecular 
arrangement will lead to the existence of varying 
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electric fields scattered over the surface of the cell, 
and the author considers that a molecule is r activated/ 
and so becomes susceptible to oxidation (or reduction), 
when it comes under the influence of one of these 
electric fields, which causes a shift of electrons from 
one atom to another of the molecule Thus the group 

x/ 

- CH « CH - becomes - C - CH a - , The movement 
of the proton will be determined both by the shift 
of the electrons and also by the electrical condition 
of the molecule itself. Thus if a radicle is one electron 
short of its full number it will, replacing an atom 
of hydrogen in the molecule, turn its positive end 
towards the carbon atom with which it combines, 
and so tend to repel a positive charge. The opposite 
effect occurs if the replacing radicle has one electron 
more than its full complement - OH, ~ NH a , and 
, - CH.COOH repel positive electricity, whilst - COOH, 

- CONH a , and - COCH a attract it. Thus on activa¬ 
tion, R - CH - CH - COOH becomes R - C - CH a 

-COOH, and R - CH = CH - CH t - COOH, K-CH, 

- C - CH a - COOH. 


9 H 


The theory therefore offers a possible explanation 
of the well-known ^-oxidation of fatty acids in 
living animals The author has examined a large 
number of compounds in the light of his theory and 
finds that his experimental results can all be ex¬ 
plained by it It offers a satisfactory reason why 
closely related compounds should differ in their 
behaviour as hydrogen donators in the presence of 
resting organisms, and obviates the necessity of 
postulating the existence of large numbers of enzymes 
which have never yet been extracted from these cells 
The author considers it probable that the - SH 
group, as it exists in glutathione, is one of the means 
whereby oxygen is activated so that it becomes a 
hydrogen acceptor. In other cases this may be due 
to small traces of iron or to the development of a 

peroxide at ati activated carbon atom , eg. - C - X 
0—0 

becomes - C - X, so that the process which activates 
the hydrogen donator may result at the same time in 
the activation of oxygen 


The Royal Society Conversazione. 


'T'HK Royal Society usually holds two con versa- 
^ ziones annually The first of these gatherings 
was cancelled owing to the general strike, and the 
second was held on June 16 last. Many of the 
exhibits arranged in the Society's rooms have already 
been referred to m our columns Limitations of space 
forbid more than passing notice of some of the 
remainder 

The Department of Entomology, British Museum 

i Natural History) (Mr F W Edwards and Dr P A 
Juxton) exhibited specimens of a submarine Chiro- 
nomid. This is the first insect species known to 
spend its whole life in the sea, and was discovered by 
Dr PA, Buxton in Samoa, where it was found 
associated with other Chironomid flies having normal 
air-living adults. Mr T. S P. Strangeways and 
Dr. H, B Fell showed microscope preparation of the 
development in vitro of the isolated eye of the em¬ 
bryonic fowl Fowl embryos of 64-70 hours' incuba¬ 
tion were used An eye is dissected out and explanted 
into a medium composed of fowl plasma and embry¬ 
onic tissue extract; here it grows and differentiates 
in a surprisingly normal way. 

The Soil Physics Department, Rothamsted Experi¬ 
mental Station (Dr. B A Keen and Dr. W B Haines), 
exhibited a new combination of apparatus for measur¬ 
ing soil resistance which has marked advantages over 
the usual type of dynamometer. It is light and port¬ 
able, and gives a continuous record of the draught, 
and a time scale, on a celluloid strip, which has groat 
advantages over paper for outdoor work under varied 
weather conditions. 

Lieut.-Col. F. J. M. Stratton and Mr C. R. Davidson 
showed a number of photographs of the solar eclipse 
of January 14 last, taken at the expedition sent to 
Benkulen, Sumatra. The expedition obtained good 
photographs of the corona, the spectrum .of the 
chromosphere, and also of the coron 1 both with slit 
spectroscope and prismatic cameras, from a discussion 
ox which it is hoped that fresh knowledge may be 
gathered as to the condition and constitution of the 
solar atmosphere. From the spectrograms of the 
corona it wul be possible to obtain accurate wave¬ 
length measurements of the lines of the coronal 
spectrum of unknown origin. 

Rrof. O. W, Richardson showed an apparatus for 
investigation of soft X-rays which are produced 
by^the electronic bombardment of solids. The tube 
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is of transparent silica, and is exhausted to a pressure 
of about one ten-millionth of a millimetre of mercury. 
The presence of the X-radiation is demonstrated by 
the photoelectric emission which it produces from a 
copper-plate enclosed in the tube 

The National Physical Laboratory had two interest¬ 
ing exhibits The vector colorimeter (Mr Guild and 
Dr Perfect) enables a colour to be specified by 
qualitative measurements involving colour matches 
only Two colour matches are made In one the 
test colour is matched by a mixture of spectrum red 
with monochromatic light of suitable wa\ e-length ; 
in the other by a mixture of spectrum blue with 
another suitable monochromatic constituent These 
matches determine the two vectors, and their inter¬ 
section determined the position of the colour on the 
colour chart A modified manometer for the deter¬ 
mination of the vapour tensions of molten cadmium 
and zinc was also shown (Mr C. H M Jenkins) 
This is measured by the pressure of nitrogen required 
to level the two liquid surfaces of the metal of a 
specially shaped manometer The closed end of the 
manometer can be flooded by rotation of the appar¬ 
atus, and foreign gases can' also be removed by a 
similar rotation accompanied by a reduction of 
pressure. 

Mr W. M Mordey showed some experiments 
demonstrating the possibility of getting a powerful 
rotation, m multiphase alternate current fields, of 
magnetic materials which are either non-conducting 
in themselves or are made so by being reduced to 
fine powder and then made up into solid discs or 
cylinders with some binding material, such as glue 
or shellac, which insulates the particles from one 
another. Such discs or cylinders, which form minia¬ 
ture induction rotors without windings and with non¬ 
conducting cores, can be made up of powdered 
magnetic materials such as hard cast-iron mist, hard 
steel grit, nickel, cobalt, and of the magnetic minerals 
magnetite and pyrrhotite ; m such bodies no appreci¬ 
able eddy currents are produced, the rotation being 
due entirely to hysteresis. An interesting item in the 
exhibit was a small alternate-current electric fan, the 
rotor of which consisted simply of a piece of pyrrhotite 
rock with no winding on it, revolving freely in the 
field of a small model multiphase magnet. Loose 
'powders of any of these materials rotated in such 
multiphase fields in a direction opposite to that in 
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which Bolid masses of the same materials rotate, a 
reversal of direction due to a rolling action of the 
particles. No eddy currents are induced in any of 
the conducting materials when powdered, Dr. W H. 
Eccles and Dr Winifred Leyshon showed a neon tube 
and tuning fork combination for producing electrical 
oscillations of harmonic frequencies suitable for 
calibrating wave-meters. The neon tube is connected 
in parallel with a condenser and m series with a 
resistance and a battery, it then gives an inter¬ 
mittent luminous discharge and the current can be 
used to keep a steel tuning-fork in continuous vibra¬ 
tion The current in such a circuit has many high 
harmonics, and therefore induces an oscillatory 
current of any chosen harmonic frequency in a neigh¬ 
bouring circuit tuned to that frequency 

Sir Robert Had field, Bart , exhibited a number of 
specimens of alloy steels for special purposes. These 
included a rotor m ‘ ERA/ATV ' steel used in tlie 
construction of exhaust gas turbines These rotors 
are driven by the exhaust gases from internal com¬ 
bustion engines ; they work continuously at a tem¬ 
perature of from about 8oo° to 950° C , and run up 
to the very high testing speed of 53,000 revolutions 
and working speeds of about 30,000 revolutions per 
minute A tuning-fork of high nickel chromium alloy 
steel was shown which has constant frequency under 
varying temperature For this purpose the metal 
must have a very low temperature coefficient of the 
modulus of elasticity 


University and Educational Intelligence. 

Birmingham.— The new buildings for the Depart¬ 
ment of Oil Engineering and Refining (which nave 
been in use during the past session) were formally 
opened on June 19 by Sir John Cadman The 
department is remarkably well equipped for the 
training of students m the science and practice of oil 
technology. There is special provision for experi¬ 
mental research in the production of synthetic liquid 
fuels and for high-pressure work on the Bergius 
process. There is a three-year course leading to the 
ordinary B Sc, degree and a four-year course for an 
honours degree in the subject. There is in addition 
a post-graduate school open to honours graduates of 
approved universities who have taken engineering or 
chemistry as principal subjects. 

Cambridge —The late Mr. W. W Rouse Ball, 
Trinity College, who died on April 4 of last year, has 
left to the University a sum of 25,00 oL on condition 
that a professorship or readership of or directly con¬ 
nected with mathematics should be founded, and a 
further 25,000/. for,a professorship or readership of 
some branch or branches of modem English law. 
He expressed a hope that these professors or readers 
should include m their lectures historical and philo¬ 
sophical aspects of their subjects. He further left a 
sum of 10,000/ the income from which is to be used 
for the benefit of, or toward the expense of maintain¬ 
ing, the University library. 

In connexion with the celebration of the Bacon 
tercentenary by Trmity College in October next, it 
is proposed to confer the honorary degrees of LL D. 
on Prof W S. Holdsworth, of the University of Ox¬ 
ford, and of Sc D. on Sir Ernest Rutherford, Trinity 
College, Cavendish professor of experimental physics 
and president of the Royal Society. 

It is announced from Magdalene College that elec¬ 
tions to the Donaldson ana Charles Kingsley Bye- 
Fellowships for the encouragement of research will 
be made early in July, applications to be made to the 
Master Magdalene Lodge, before June 30. 
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Edinburgh, —The bicentenary <4 ike institution 
of the Faculty of Medicine was celebrated oh June 
10 and n, when representatives of many famous 
schools of medicine at home and abroad took part 
in the commemoration. At the special graduation 
ceremonial the honorary degree of LL.D. was conferred 
on the following alumni of Edinburgh : Dr. Andrew 
Balfour, Director of the London School of Hygiene 
and Tropical Medicine, Prof, Robert Howdeft, 
professor of anatomy. University of Durham ; Prof. 
W T, A. Jolly, professor of physiology, University 
of Cape Town , Sir George Newman, Ministry of 
Health; Prof Alexander Primrose, professor of 
clinical medicine, University of Toronto ; Sir John 
Robertson, professor of public health, University Of 
Birmingham , Prof Ralph Stockman, professor of 
materia medica, University of Glasgow; Dr. A. 
Logan Turner, president of the Royal College of 
Surgeons, Edinburgh ; Sir Norman Walker, treasurer 
of the Royal College of Physicians, Edinburgh; 
Prof J. T Wilson, professor of anatomy, University 
of Cambridge 

After the graduation Sir George Newman gave an 
address in which, beginning with the primitive school 
of medicine at Salerno and later considering the 
schools m Bologna, Padua and Leyden, he traced the 
influences which led to the founding of the Edinburgh 
School He emphasised the great influence exerted 
by Boerhaave upon Alexander Monro, who was the 
founder of the Medical Faculty in Edinburgh, and 
upon John Rutherford, who introduced clinical 
teaching in Edinburgh upon the Leyden model. 
This bedside teaching, with its subsequent develop¬ 
ments of clerking and dressing, became one of the 
characteristic features of the Edinburgh School, 
which has been copied all over the world. Sir George 
referred to some of the discoveries associated with 
the Edinburgh School and remarked that, like all 
discoveries, they were but stages m the pursuit of 
truth—they did not begin nor were they completed 
m Edinburgh, but all of them were substantially 
advanced there, and of two of them-—Simpson's 
work on the anaesthetic action of chloroform and 
Lister's antiseptic surgery—it might be said they had 
entered into the history of mankind. 

The reconstructed Surgery Department was for¬ 
mally opened by Sir John Gilmour, Secretary for 
Scotland. The cost of the reconstruction has been 
largely met by a generous gift from Mr. T. S. Thomson, 
brother of the late professor of surgery, Alexis 
Thomson 

At the meeting of the University Court on June 14, 
intimation was received from Dr. Harold Robinson, 
reader in natural philosophy, of his intention to 
resign, as from the end of the academic year, on his 
appointment to the chair of physics in the University 
College of South Wales and Monmouth, Cardiff. 

Leeds. —Mr, B A. McSwiney has been elected to 
the chair of physiology, vacant through the death of 
Prof, W. F. Shanks. Mr. McSwmey is a graduate of 
the University of Dublin in arts and medicine, and after 
the War was appointed assistant professor of physio¬ 
logy at Trinity College, Dublin. In 1919 he becatae 
lecturer in experimental physiology at Leeds and in 
the following year at Manchester, a position which 
he still occupies. He is secretary of the Section of 
Physiology of the British Association. 

Dr. Richard Douglas Passey has been electedtp a 
new chair of experimental pathology and as director 
of cancer research. Dr. Passey,- who is at present 
lecturer in pathology in the Wefch National School of 
Medicine, Cardiff, has been engaged in cancer research 
for some years past, and has published a numb# of 
papers on the subject. 
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Contemporary Birthdays* 


June 25, 1859, Prof, Sydney John Hickson, F.R.S. 
June *0, *869. Sir John Flett, K.B.E., F.R.S. 

June 2 % 1S55, Admiral Sir A, Mostyn Field, 
K.C.B., K.R.S, 

June a6, 1851, Sir Alfred Hopkinson, K.C., M P, 
June *9, 1868. Dr. George Ellery Hale, For. Mem 
R.S. 

June 29, 1844. Sir Francis Fox, M. Inst. C.E. 

July I, 1840. Mr. Edward Clodd. 


Prof. Hickson is a Londoner He was educated 
at University College School, and Downing College, 
Cambridge. In his early career he was some time 
assistant to Prof. H N. Moseley, at Oxford. Since 
1894 Prof. Hickson has occupied the chair of zoology 
in the Victoria University, Manchester, 

Sir John Flett, director of H.M. Geological 
Survey since 1920, was bom at Kirkwall, Orkney. 
He was educated at Watson's College and at the 
University of Edinburgh, coming there under the 
guidance, in geological work, of Prof. James Geikie, 
Before his present official post he was assistant to 
the director of the Geological Survey of Scotland 
In 1902, jointly with the late Dr Tempest Anderson, 
he investigated, at the desire of the Koyal Society, 
the volcanic eruption of the Soufndre, in St Vincent, 
West Indies, publishing a voluminous report m the 
Philosophical Transactions . Sir John was awarded 
the Bigsby medal of the Geological Society in 1909 

Sir Mostyn Field, who has earned out highly 
important marine survey work, was hydrographer to 
the Admiralty from 1904 until 1909. 

Sir Alfred Hopkinson, who was born in Man¬ 
chester, was educated at Owens College in that city, 
and at Lincoln College, Oxford. Principal of Owens 
College from 1898 until 1904, he was vice-chancellor 
of Victoria University of Manchester in 1900-13 Sir 
Alfred is member of Parliament for the combined 
English Universities. He is Hon LL.D. of Glasgow 
and Aberdeen. 

Dr. Hale, distinguished for his researches in solar 
and stellar spectroscopy, and joint editor of the 
A strophysteal Journal , was bom at Chicago Organiser, 
and then director of the Yerkes Observatory of the 
University of Chicago, from 1895 until 1905, he 
afterwards took up the directorship of Mount Wilson 
Observatory, Pasadena, California. In 1904 the 
Royal Astronomical Society awarded its Gold Medal 
to Dr. Hale for his spectroheliograph method of photo¬ 
graphing the solar surface and other astronomical 
work. 


Sir Francis Fox, whose father vtas Sir Charles 
Fox, the distinguished engineer of early Victorian 
times, was bom in London. One of the engineers of 
the Mersey Tunnel, Sir Francis, jointly with his 
brother, the late Sir Douglas Fox, were constructors 
of two underground railways. The development of 
railway schemes in South Africa also engaged his 
attention. Sir Francis has given unstinted assist¬ 
ance to the authorities of various English cathedrals 
Concerning subsidence problems. 

Mr. Clodd was born at Margate and educated at 
Aideburgh Grammar School. It means and expresses 
much to say that ha was among those in Huxley's 
ctrbjte <4 intimates in M the Marlborough Place days.” 
Fiftyrfour years ago Mr. Clodd published " The Child- 
. »0oa of the world?' the precursor of many studies con- 
coping evolutionary foundations. 
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Societies and Academies." 

London. 

Royal Society, June 17.—Sir Arthur Schuster: A 
review of Mr. George W. Walker's magnetic survey 
{1915) Recent magnetic surveys seem to show 
that the components of magnetic force cannot be 
completely represented by a potential function* but 
indicate electric currents cutting the surface of the 
earth with current densities that are far greater than 
those obtained from direct measurement. Examina¬ 
tion of Mr. Walker's magnetic survey suggests the 
careful examination of a comparatively small area, 
rather than an extensive survey of districts so large 
as those into which the country was divided by 
Walker in order to test the reality of these currents 
If observations are taken at four stations, two of 
which he in the meridian and two on a circle of 
latitude, each station being at a distance of 1 -8 miles 
from the central point, the density of the earth-air 
current may be determined with a probable error of 
01 ampere per square kilometre, on the assumption 
that the difference between the magnetic components 
at two of the stations can be determined with a 
probable error of 37 in a single comparison, and 
that the observations are repeated 25 times. The 
mean current density derived from Mr. Walker's 
survey of eight separate districts is 0-24. Lord 
Rayleigh * The continuous spectrum of mercury 
vapour m relation to the resonance line 2536*52. 
The continuous spectrum can be produced without 
the resonance line, by fluorescent excitation with 
the aluminium spark, as originally observed by 
Wood. Under these conditions the continuous 
spectrum ends at 2535*9 A.U and the resonance line 
appears dark on the continuous background. The 
band at 2540 also appears sharply reversed on this 
background The same continuous spectrum can 
be obtained in absorption In this case the measured 
limit was 2535*5 JBy lowering the density of the 
vapour the spectrum with aluminium spark excita¬ 
tion is completely reversed, the resonance line 2536*52 
A U and the band 2540 A U. now appearing Bright 
on a comparatively dark background The same 
effect is obtained by electric discharge in fairly dense 
vapour, if the exposure is not too heavy —O W. 
Richardson . Structure’ in the secondary hydrogen 
spectrum (iv.). A more detailed examination of the 
spectrum has shown that there are a number of 
other lines which belong to the same system as 
Fulcher's bands It is proposed to rearrange these 
lines so that S # to S. x form a Q branch, S the first 
hue of an associated R branch to which there is a 
corresponding P branch, and the first two 
lines of an associated Q' branch, and S 7 the first 
line of an associated R r branch to which there is a 
corresponding P branch. This holds throughout the 
first five of the six red bands Four similar bands 
occur in the green and five m the blue; but the 
branches m those regions which would correspond 
to the dashed letters have not yet been located 
with certainty. There is a combination such that 
R (m) - P (w +1) has the same value for corresponding 
lines of corresponding bands in the red, the green, and 
the blue. The quantum structure of the bands can 
be represented by terms of integral and semi-integral 
type. The emitter of tins band system is the neutral 
hydrogen molecule H 8 formed and excited by the 
combination of the ionised hydrogen molecule 
with an electron.—W. L. Bragg and J, West: The 
Structure of beryl, B^AI^Om. - Beryl has the com¬ 
position of a metasilicate, the ratio of silicon to 
oxygen atoms being one to three. though silicon 
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is surrounded everywhere by four oxygen atoms 
arranged tetrahedrally, resembling the arrangement 
in orthosilicates, such as olivine, monticelUte, and 
garnet. The group Si 0 4 shares an oxygen atom with 
each of two neighbouring groups, thus attaining the 
correct ratio of ' silicon to oxygen The hexagonal 
beryl has a structure like a honeycomb, hexagonal 
axes passing down empty channels at the centres of 
cells, the walls of which are formed of densely packed 
oxygen atoms grouped around beryllium, aluminium, 
and silicon atoms No atomic centre is closer 
than 2-55 AtJ to a hexagonal axis. The analysis 
of the structure, which has seven parameters, is 
carried out by quantitative measurements of intensity 
of reflexion “A P. Laurie . On the change of refrac¬ 
tive index of linseed oil in the process of drying and 
its effect on the detenoration of oil paintings. The 
tendency of the modem oil picture to lower in tone 
is partly due to the yellowing of the oil film and 
partly to changes in refractive index. The inquiry 
took two directions (l) The examination of certain 
pigments by grinding them in liquids of various 
refractive indices, higher than linseed oil, noticing 
the-change of tone and examining under a microscope 
so as to classify them in order of transluccncy, 
(2) In order to test change of refractive index, an oil 
film was painted out on the glass of a Smith refracto- 
meter and observed from time to time. During 
drying the index rose from i -480 to 1 *490 Since 
then the film has been observed for some eight or nine 
months, and the index is now greater than 1 -500, a 
change which produces a visible effect on white-lead 
and pale yellows This slow change of refractive 
index no doubt continues for many years Light is 
thus thrown on the method of painting in oil by the 
fifteenth-century painter, who laid down a scheme 
in black-and-white or brilliant colour in a medium 
of low refractive index, and glared over this with thin 
oil paint, thus securing that as the pigments became 
more translucent more light would be reflected from 
the painting below, thereby keepmg up tone and 
brilliancy in his pictures 

Royal Microscopical Society, May 19—James C. 
Mottram . A note on the effects of ^-radiation on 
Colpidium colpoda as seen in stained specimens In 
view of the presence of macro- and micro-nuclei in 
Infusoria, ana of the different functions which these 
appear to control, the macro-nucleus controlling 
asexual cell division, and the micro-nucleus syngamy 
and sexual division, exposures to radium were made 
to discover whether the nuclei would exhibit any 
differences m sensitiveness to 0-radiation No histo¬ 
logical changes were observed in the micro-nucleus 
The macro-nucleus, however, was affected by rela¬ 
tively short exposures. Stained specimens also 
showed another early effect. In this species, rod¬ 
shaped mitochondria lying close to the surface are 
arranged in lines running longitudinally; after 
irradiation, the microchondria are distributed at 
random, and instead of being rod-shaped, and of 
approximately the same size, they are seen to be 
irregular granules of various sues—Miss Joyce F. 
Raves Mitosis in A nacylus Pyrethrum. The chromo¬ 
some number is 18, a number in accordance with the 
chromosome number series of the Anthemidese, the 
cardinal number of this senes being 9. In the 
prophase stages of nuclear division there is observed 
a parallel banding of the spireme, similar to that 
seen m telophase, and the following division always 
occurs at right angles to the direction of this banding. 
There is some evidence that when one daughter 
nucleus is to divide m a plane at nght angles to that 
of the former division, it revolves through a right 

NO, 2956, VOL. U7] 


' '— - ' ' I 1,1 DI "r % 

angle while in the telophase condition, before iMn 
completely rounded off a* a new nucleus, so that 
the next division may also be at right angles to the 
direction of the spireme banding. This suggests 
that the nuclear material never changes its position 
during the resting stage. 

Edinburgh. 

Royal Society, June 7.—F. H. Edgeworth; The 
development of the cranial muscles of Protopterua 
and Lepidosiren The main facts in the development 
of the mandibular skeleton as described by Agar are 
confirmed, but a separate ascending process of the 
pterygoquadrate, with typical relations to the first 
division of the fifth nerve, is described. The cranial 
muscles of the Dipneumona are very similar to those 
of Ceratodus. They are more primitive in that 
external gill-muscles are present. In other respects 
they are similar to, or show slight modifications of, 
those present in Ceratodus.—G. W. Tyrrell and M A. 
Peacock . The petrology of Iceland, part I., The 
basic tuffs, by M A Peacock. The Pleistocene basic 
tuffs of Iceland are either sideromelan-tuffs or pala- 
gomte-tuffs. Sideromelan is basaltic glass which is 
produced in the fragmented condition by subglacial 
extrusions , the drastic chilling thus suffered by the 
extruded liquid renders the product translucent, due 
to the inhibition of ore-separation. Palagom is the 
hydro-gel of sideromelan Palagonitisation results 
from the action on sideromelan either of hot springs, 
or of cold sea-water —E Prawochenski and B. 
Kaczkowski * Observations on the fragment of a 
horse skull from interglacial deposits near Pulawy, 
Poland The Vistula horse belonged to the group of 
small European horses, probably to the Tarpans 
(Gmelin), or to the ponies of the “ plateau type " 
(Ewart)—the group which included Celtic and Arab 
ponies, characterised by slender limbs, and only two 
of the eight callosittes found in horses of the forest 
type. The Veglia (Adriatic) pony, though hitherto 
regarded as descended from the Tarpan, really 
belonged to a forest type. The wild horse (£. 
przewcUshn) of Mongolia belonged to " the heaviest 
type of the primitive equidae an interesting con¬ 
clusion, because some authors who studied the skulls 
of modem heavy breeds, came to the conclusion that 
in all probability the Clydesdales and Shires included 
steppe horses among their ancestors.—J Cossmr 
Ewart. The coat of the Lapland wolf. In some 
mammals the coat consists almost entirely of simple 
fibres made up of a solid cortex and of a cuticle, ?.s. 
of wool fibres; in others the coat consists of fibres 
containing pith cells separated by spaces, thus forming 
a discontinuous pith or medulla, i.e. fur fibres; in other 
mammals there is a continuous medulla, and these are 
known as true hair fibres. In the wolf the coat consists 
of bundles of fur fibres, all the fibres of each bundle 
occupying a single pit or follicle. In the Lapland 
wolf there are long coarse fibres, forming an outer 
coat, and fine and intermediate fibres forming -an 
inner coat. The inner portion of the long fibres has 
the structure of fur, the outer portion has the 
structure of true hair, the middle portion differs but 
little from fur proximally but resembles hair distally. 
The short fine fibres of the inner coat are typical fur 
fibres. The inner portion of the intermediate fibres 
has a discontinuous medulla, the outer portion a 
continuous medulla as in the long outer coat fibres. 
Instead of all the fibres of a bundle occupying one 
pit or follicle, the root of each fibre is lodged in a 
separate follicle, there is a large follicle for the long 
outer coat fibre, and underlying the large follicle 
fifteen or more slender fqlfieles fot the fine end b*wr- 
mediate fibres o* the inner coat. In some* dogs there 
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in addition to wool fibres and fur fibres, numerous 
fibres the inner half of which has the structure of 
wool, the outer of true hair, Sometimes the inner 
third resembles wool, the middle third fur, and the 
outer third true hair.—Y. Tamura and F. A. E. Crew : 
Theegectof uncomplicated vasectomy and epididymo- 
difierentectomy in the mouse. Definite degeneration 
of the germinal epithelium is mduoed by both pro¬ 
cedures, but its onset and progress are much more 
rapid after epididymo-deferentectomy 

Paris. 

Academy of Sciences, May 17.—Andi6 Blondel • 
The initial conditions of the disturbed regime of 
currents.—R. de Forcrand : The thermochemistry 
Of thallium alcoholates and salts.—M. Biernacki: 
Some theorems of algebra —Leonida Tonelli: The 
quadrature of surfaces—Gaston Julia: The poly¬ 
nomials of Tchebichef.—W. S Fidoroff . The re- 

E resentation of analytical domains and functions.— 
tefan Kempisty . The differentials of the ensemble 
function —J L Routin 4 A new synchronous induc¬ 
tion motor starting automatically, and capable of 
being worked by Hertzian waves, with reference to 
the problems of teleindication and television —C. G. 
Bedreag : The arc spectrum of copper.—F. Darmois : 
The salt effect and rotatory power.—A. Zi mmern 
and Maxime Coutin : The production of polarising 
surfaces by the deposit of herepathite upon vertical 
plates,—Pierre Auger The yield of fluorescence in 
the domain of the X-rays —Ren6 Dubrisay • Re¬ 
searches on adsorption.—P, Brun . The properties of 
ternary liquid mixtures Studies of the physical 
properties of mixtures of water and ethyl alcohol 
with a third alcohol For the third alcohol the three 
cases studied were propanol, entirely miscible, iso- 
butanol, fairly miscible, and isoamyl alcohol, slightly 
miscible Curves are given for the case of isoamyl 
alcohol.—B. Bogitch Concerning the granulation 
of scona and of metals The .usual method of 
pouring into water from a height occasionally gives 
nse to explosions. If compressed air is forced into 
the bottom of the water vessel, below the point 
Of fall of the liquid iet, the risk of explosion is 
removed. The dimensions of the water vessel can 
be reduced, and a smaller height of fall for the liquid 
jet is possible.—N. Bezusonoff * The rapid preparation 
of mono-molybdophosphotungstic acid, a reagent 
for polyphenols and vitamins. The purification is 
based on the insolubility of the complex acid in 
30 per cent, sulphuric acid.—J. Bougault. An 
example of a hydrated ketone ether oxide. A 
correction of some results given in earlier com¬ 
munications.—Mine. Pauline Ramart: The alkylation 
of the nitriles of the fatty series. The preparation 
of di- and trialkylacetonitriJes. Aliphatic nitriles, 
treated with sodium amide, give sodium derivatives, 
and these when treated with alkyl halogenides give 
the a-alkylnitriles.—R Marquis : The oxidation of 
acenaphthene. Acenaphthene can be directly oxidised 
to acenaphthenol by lead dioxide in acetic acid 
solution.—J. H. Hoffet: The age of the limestones of 
Crude.—P. L. Mercanton: The magnetisation of 
Australian volcanic rocks. From the magnetisation 
of the ^ocks examined it is concluded that the inclina¬ 
tion of the earth’s magnetic field in Australia was at 
Ohe time in the opposite sense to that at the present 
day t *—tucien Marti: s A summary anthropological 
examination of the fossil men of Denise, near Le 
ftryi^n-Velay. These remains represent the oldest 
human documents discovered in France, coming 
Eom&roptis t>awsoni and Homo neander- 
Roman: The discovery of a fauna of 
“ of tiie Fontian stage at Libros (Province 
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of Teruel, Spain),—A. Demolon : The absorption 
and mobilisation of the potassium ion in clay colloids. 
—Edmond Sergent and H, Rougebief: The antagon¬ 
ism between drosophils and moulds.—Claude Fro- 
mageot' The oxidation-reduction potential of re¬ 
versible oxidisin g systems, and the oxidation of 
organic molecules by these systems —H. Barth tie my : 
The action of glycogen ana of white of egg of the 
fowl on the spermatozoids of Rana fusca .—Robert 
Weill: A special category of nematocysts common 
to hydra, gymnoblastids and siphonophores —Ch. 
Porcher * The action of heat on the complex caseinate 
of lime plus calcium phosphate The greater sensi¬ 
bility of the phosphatic particles —Georges Bour- 
guignon, Max Courland and Mile. Ren£e Dijean : 
Variations of chronaxy in lesions of the retina and of 
the retro-bulbar segment of the optic nerve. 


Rome . 

Royal National Academy of the Lincel, April zi — 
Leonida Tonelli: Quadrature of surfaces —G. A. 
Crocco • The possibility of super-aviation, Although 
it may be possible by the ordinary means of aviation 
to attain sub-acoustic velocities, hyper-acoustic 
velocities would require a new moto-propulsive 
method such as that of the reaction propulsor In 
such a case, if the weight remains constant, the 
quantity of fuel necessary for a certain horizontal, 
uniform flight is inversely proportional to the product 
of the velocity of flight and the velocity of egress of 
the propulsive jet —A. Angeli Supposed priority 
with regard to the conductivity of unsaturated 
chains.—Antonio Colucci . An assumed property of 
symmetrical determinants of the sixth order—Luigi 
Fantappi* * Determination of groups with a para¬ 
meter of linear functionals.—Gu6rard des Lauriers : 
Spaces geodetically applicable beyond Dim's case.— 
Gaetano Scorza : Apiristic resolution of binomial con¬ 
gruences and Lagrange's interpolation formula.—E, 
Bompiani The geometry of surfaces considered in 
ruled space —Mauro Picone : The duration of small 
oscillations of the most general curvilinear pendulum. 
—Vasco Ron chi; Zonal gratings as interferometer 
objectives —Luigi Rolla and Giorgio Piccardi Ionisa¬ 
tion potentials of certain elements of the rare earth 
group —Giorgio Piccardi The affinity of the iodine 
atom for the electron —Giulia Lugaro Bismuthinite 
from St Agnes (Cornwall).—F, Stella Starrabba: 
Two different diagrams for the eruptivity of Japanese 
volcanoes. 

Vienna 

Academy of Sciences, May 0.— L Moser and K. 
Schmidt: Determination and separation of rare 
metals from other metals (vii) Determination of 
tungsten compounds and of metallic tungsten by 
distillation m a current of carbon tetrachloride 
vapour. The addition of chlorine to the tetrachloride 
checks dissociation and reduces the concentration of 
nascent chlorine By the addition of air, carbon is 
oxidised and more nascent chlorine liberated. Tung¬ 
sten, tungstates, tungsten minerals were completely 
decomposed and tungsten chlorides obtained in the 
distillate, and either precipitated with benzidm or 
evaporated to dryness with nitric acid. Since iron is 
also volatilised, a method was worked out for heating 
an iron-tungsten mixture with ammonium bromide at 
300°, which volatilised iron only. Tungsten wire has 
proved very resistant to chemical attack. It was 
oxidised in an oven by oxygen to WO t , and even this 
oxide was resistant in carhop tetrachloride. The 
WO, was reduced by hydrogen to amorphous tung¬ 
sten, which could easily be volatilised in carbon tetra¬ 
chloride, Various oxides remain behind. This quick 
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met&od of analysing tungsten wire is likely to be 
.useful in the incandescent lamp industry.—P. T, 
SchwAr* : Influence of thermometer exposure on the 
observed results of temperature in KremsnvGnster,— 
H. V. Picker; Direction of wind and clouds m 
t Teneriffe.—F. Kerner-Marilaun : Harmonic analysis 
of the temperature m the South Atlantic current 
circuit. Diagrams were drawn on the Seewarte- 
Atlas dividing the main line of the current into 2 4 
equal portions. The points of this division were 
transferred to the isotherm chart. Diagrams were 
drawn for the yearly warmth transition at each point, 
and hence equations were obtained —F. Werner . 
New or little-known snakes in the State Museum of 
Natural History at Vienna —L Hajek and F 
Schhminzky Low-frequency amplifiers in phono¬ 
graph construction —G. Luft . Distribution of sapon¬ 
in* and tanmns in plants.—P. Fantl and M Kabos . 
Zinc-dust distillation of cholestenn. 


Official Publications Received. 

Review of Agricultural Operations iu India, 1024-2 f > Pp vl + 162+10 
platea, (Calcutta * Government of India Central Publication Branch ) 
2.2 rupees ; 4«, 

Wisconsin Geological and Natural History Suney Bulletin No ftfl A, 
Soil Series No 28' Soil survey of Milwaukee Comity, Wlecunain, by 
A .ft Whitsun, W. J. Gelb, ami T J Dunoewald , Bulletin No 58 B, Soil 
Series No. 69* Soil Survey of Kajlnc and Kenosha Counties, Wisconsin, 
by A. R. Whitsun, W J Gelb, H. W Btawait, W M Gibbs and C. B 
Clevenger. Bulletin No. r i8 (;, Soil Series No Co Soil Survey of Walworth 
County, WjHconsin, by A. R Whitsun, W .1 Gelb, W H Pierre and 
C. B Clevenger. Pp 88+2 plates+94 + 4 platen+98+3 plains+3 maps 
(Madison. Win ) 

Proceedings of thB Royal Irish ACLdomy. Vol 37, Beotian A, No 8* 
The Breaking or Water -drop* by Electric Fields By Prof ,1. ,1 
NolWi Pp 24 30 1* Vol. 87, Section B, Nos 10, ii, 12 The Action 

uf Nitric Avid and of Nitrogen Peroxide on TnpWylsmlne, by Dr 
Hugh Ryan and Amy.Markey , The Reltttlve Speeds of the Removal of 
Nitric Acid from Systems containing certain Aromatic Compounds, by 
Dr. Hugh Ryan and Mary Glynn; The Action of the Oxides and the 
Oxyacids of Nitrogen on /9-DlnapUthyleno Ovule, by Dr Hugh Ryan, 
Donal Flood and Patrick M‘Nnlty Pp 7MJ9 is Vol 47, Section B, 
No, 18' The Swamp Cypresses, Glyptostrubns of Olilna and Tftjcodmmof 
America, with Notas on allied Genera By Augustine Henry and Marion 
McIntyre. Pp. WMltf+8 plates. 1#. 5 d. (Dublin . Hodges, Figgis and 
Oo.; L-mdon Williams and Norgate, Ltd.) 

Journal of the Collage of Agriculture, Hokkaido Imperial Uuivetuity, 
Sapporo, Japan. Vol H, Part 4 : Comparative Studies on the Phyninlngy 
of JPaaamu* Lint and ColUiotrlchuui tint. By ftoshihlko Tochmal. Pp 
17L236 (Sapporo) 

The Institute of Brewing Research Scheme Report ft • Being a Report 
of the Research Work of the Institute fiom April 30th, 1024 , to April 80th. 
192d. Pp 10 (London . Brewers’ Hall, Addle Street, E.C 2 ) 

Treasury Department. Uuitad States Coast Guard Bulletin No 14 
A practical Method for Determining Ocean Currents By Lt -Comdr 
BJward H. Smith, Pp. vi + 50. (Washington, D 0 . Go\ernme»t Print¬ 
ing Office) 

Sudan Government: Wellcome Tropical Research Laboratories, Khai- 
touni. Report of the Government Chemist fox the Year 192ft (Chemical 
Secticm, Publication No. 80.) Pp. iii+29, Report of a Meeting iu the 
Sudan Oextra 1« December 1025 for the Di-tou&sion of ceitain Problems 
connected with Cotton Growing. Pp 88 (Khartoum.) 

Experimental and Research Station, Nursery and Market Garden 
Indus trie * 1 Development Society, LimUed, Turner’s Hill, Chvshunt, 
Herts. Eleventh Annual Report, 102ft, Pp. 148 (Olieahunt, Herts ) 

ftseords of the Botanical Survey or India Vo], 11, No. 1 (i) List of 
SpociM and Genera of Indian Phanerogams not included in Sir J D 
Hooker’s *' Flow of British India," by O O. Oaldet, V Nalayauasy/amI , 
S? rt Ai 8 \ MA ? M ^ , L< , U. L ? Wttth aceji* or Soutliern India and their 
Host Plants, by G, K. 0. Pladher. Pp. lv+195+4 plates. (Calcutta. 
Government of India Central Pnblicfltlon Branch.) 8 rumies i ft* M 


Host Plants, by C, K. 0. Fischer. Pp. lv+195+4 plates. (Calcutta. 
Government of India Central Pnbllcfltlon Branch.) 8 rupees; ft* 8cf 
The Carnegie Foundation for the Advancement of Teaching Twentieth 
Annual Repott of the President and of the Treasurer. Pd vl+24i 
(New York City) 

Transaction* of the Astronomical Observatory of Yale University 
Vol. fl Catalogue of 6S3S Btirs, -2" to +1V By Frank ScMeainger, 

S lth J h , , .S°, 1, f. b . or » iS n °l, a J ' 5 nd80 ?' LoolM Jenkins tnrt III. B.rn«y 
Pp vl+83 + 120 (New Haven, Conor) 3 

Un varsity of California Publications in American Arohwoloirv and 
Vrt. 1 «, So b Mtwok Cult. By Edw.nl W™,low^fltad 
Pp. 801-409. 2ft c-ntB. Vol, 28, No. 1: Archeology of the Southern Ran 


doaqulm Valley, California. By E, W. Gifford and W, Egbert Schenok. 
E P i% 2? 8 4 + « ^ 1 60 doilers. (Berkeley, Calif.: University of 

California Frees; London: Cambridge University Press ) 7 

The Journal of the Royal Agricultural (Society of England. VoL 80 
Pp. 8+KH+cUxlv. (London PJohn Murray.) 15 * * W 

Department of Commerce; Bureau of Standards, Miscellaneous Publl- 
W«on of the Bureau of Standards, No. 72: Strain Lines developod by 
OPSIW rt Testa on Structural Member* of the Delaware River bridge 
Standards for the Delaware River Bridge 
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University of Illinois Engineering Experiment Station, ''Maftetta 
No, 164' An InveMigarian of tite Trona'.ufieocy of PorceUUna. t »y Stofc 
Cullen W. Pormelee and Pierce W. Ketchum. Pp. 90. (Urbona, IU.) r 
lft cents, 

Aeronautical Research Committee, Reports and Memoranda. No. 078 ■ 
(Ae. 192): Meauurement Of the Rotary Derivative Mq oh the 1/ath Seale 
Model Bristol Fighter In the Duplex Wind Tunnel By K, F. Rdf, 
(A.S.a. Stability CalouUtlou* and Model Experiments, 9S—T. 2091.) Pp. < 
16+IX plates. Is. net Reports and Memoranda, No. 886 (Ae. 208): On 
the necessary Sbt* of Aerodromea In order that a Landing may be made 
if the Engine fails when getting Oft By H. Glauert. (U.l, Speelal 
Technical Questlone 140—T. 21 SB.) Pp, 10+B plates, dd. net (London! 
H.M, Stationery Office.) 

Agrirultmal Census of the Colony and Protectorate of Kenya, Sixth 
Annual Report, 1996. Pp. 44. (Nairobi; Department of Agriculture.) 

Report or the'Astronomer Royal to Urn Board of Visitors or the Royal 
Observatory, Greenwich, read at the Annual Visitation of the Royal 
Observatory, 1924ft, Juhe 5. Pp X8, (London: Royal Observatory, 
Greenwich ) 

Ministry of Public Works, Egypt. Report on the Work of the Physical 
Dupartment for the Year ending March 81, 1024, By Dr. H E. Hurst. 
Pp 90. (Cairo, Government Publications Ofito* ) ft P.T 

Hnrvey of India. General Report 1024 to 102ft, from 1st October 10*4 
to 80th September 1925. Published by Order of Opl Comdt. V. A. 
Tandy, Pp, vlU + 46+iii. (Calcutta. Survey of India.) 1 rupee; la 9d* 

Bulletin of the American Museum of Natural History Vol. 60, Art, 1: 
ITie Macruran, Anomuran and Stomatopod Crustaceans collected by the 
American MuBHum Congo E<pedition, 1009-1916. By Waldo L, Schmitt. 
Pp. 07+0 p'otea. (New Y'ork City ) 

Ceylon Journal of Science Section B: Zoology and Geology. Spoila 
Zoylantca Vol 18, Tart 8, March Slet. Edited by Dr. Joseph Pearson. 
Pp. 2d 1-337+plfttKS 10 21 (Oolornbo: Colombo Museum, London: 
imlau and Co , Ltd,) 8 rupees. 

Proceedings of the Isle of Wight Natural History Society for 1924 
Vol I, Part ft Pp ccv-coin+210 812. (Newport, l.W.: The County 
Prens ) 8ft. 

Hull Museum Publications, No. 87: Illustrated Catalogue of the 
Museum of Fisheries and Shipping Pickering Park, Hull. By Thomas 
Hhepparti Seventh edition. Pp 78. (Hull.) tW 

Ministry of Agriculture and Fisheries. Report on Salmon and Fresh* 
water Fisheries for the Year 1924, Pp 80. (London. H Wf. Stationery 
Office ) 2/> net 

The Institute of Actuaries The Seventy-ninth Annual General 
Meeting 7 June 1020 Report 1925-1929. Pp. d- (London.) 

The Lister Institute of Preventive Medicine. Report of the Governing 
Body, 1028 Pp. 24 (London ) 

Tha Carnegie Foundation for the Advancement of Teaching Bulletin 
No, 17 • Retiring Allowsnnes for Officers end Teachers in Virginia Public 
Schools , R Study made at the Request of the Viralnlft State Teachers' 
Association and the State Board of Education. By Clyde Furat, Raymond 
L Mattocks and Howard J Savage. Pp. vi+70- (New York City.) 

Bnrgons Museum. Aareberetning, 1924-1925. Pp 86. Bergene 
Museum Aarbok, 1024-1026. 2 Hefta. Naturvldonskabellg rskke, 

Pp. 36 + 31 + 78+4. Rejd»ter til Bergen* Museum Aarbok, 188S-1925. 
Pp 24 (Bergen . A. S John Griegs Boktrykkeri.) 

Annals of Eugenic*: a Journal for the Scientific BtUdy of Racial 
Problems Edited by Karl Pearson, assisted by Ethel M. Elderton. 
Vol % Parts 8 and 4 Pp. 257*404. (London: Francis Gallon Laboratory 
for National Eugenics, University College.) Sfts. net 

Contributions from the Jeffbrson Physical Ijabomlory and from the 
Cruft High-Tension Electrical Laboratory of Harvard UnL ereity for the 
Years 1924 and 1026 VoL 17 Pp vi+S9 articles. (Cambridge, Mom.) 


Diary of Societies. 

MONDAY. Jot** tt. 

Rovai, Irish Academy, at 4.15. 

Finshury TEcnyicAL Collcok Old Btvmwm’ Acsocutiov (at Finsbury 
Tpohiiical College), at 8 .-~ 0 . A, Darling ; The Rtse of Atomic Phyeic# 
(811 van us Thompson Memorial Lecture). 

THURSDAY, Jult L 

Royal Socibty or Mixucfirs, at 5 .—Annual General Meeting. 

FRIDAY, July 2 , 
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Wordsworth’s Interpretation of Nature . 1 


By Prof, Walter Garstang, University of Leeds. 


W ORDSWORTH'S childhood and youth were 
spent with unusual freedom amid the sights 
and sounds of Nature, among hills and dales where 
inexhaustible variety of object and incident grim as 
well as beautiful, is combined with an orderly repetition 
of conspicuous changes against a background of hard 
immutability. He revelled unchecked amid them all, 
” fostered alike by beauty and by fear." 

His delight in Nature was closely akin to that which 
has inspired many famous naturalists, and his early 
sympathy with science was so clearly indicated that a 
slight turn of Fortune’s wheel at the critical period of 
his life might well have made a naturalist of him instead 
of a poet. In 1785, when a happy schoolboy of fifteen, 
he eulogised from his Lakeland home 


I did not love, 

Judging not ill perhaps, the timid course 
Of our scholastic studies ; could have wished 
To see the river flow with ampler range 
And freer pace. 

A question here presents itself. Had there been a 
Henslow in those days to take this sensitive, sociable, 
aimless youth in hand, would Wordsworth and the 
world have gained or lost ? It cannot be doubted that 
he was in a state of mind in which a very slight change 
in the course of events might have guided his con¬ 
templation of Nature into scientific rather than poetic 
channels. 

It is undoubtedly a fact that geometry gave him 
great pleasure at this time as it did later : 


those Elysian plains 

Where, throned in gold, immortal Science reigns, 
» 

and where Truth teaches 

the curious soul 

To search the mystic cause of things 
And follow Nature to her secret springs ; 


and he Tecords that two years later, when an under¬ 
graduate at Cambridge, with rooms over the College 
kitchens at St. John’s, nightly from his pillow he could 
see beneath the stars 


The antechapel where the statue stood 
Of Newton with his prism and silent face,— 

The marble index of a mind for ever 
Voyaging through strange seas of thought, alone. 

„ (The Prelude, III.) 

‘ His activities at Cambridge, however, remind one of 
Darwin’*: 


We tauntered, played or rioted j we talked 
Unprofitable talk at morning hours; 

Drifted about along the street* and walks, 

Read lauly in trivial books* went forth 
¥0 gallop through the country in blind zeal 
Of senseless horsemanship, or on the breast 
, Of-Cam sailed boisterously, and let the stars 
.'C^mie forth, perhaps without one quiet thought. 

: |$ha academic fare, indeed, seems to have been of 

«fom;l«ti,iiM»nst to him than to Darwin: 




' o*ophic*l and Literary Society, 
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Specially delightful unto me 
Was that clear synthesis built up aloft 
So gracefully; 

(Prel. VI.) 

and the tribute of the Sage in “ The Excursion " to the 
happiness of the naturalist may safely be taken to 
represent the poet’s own feelings : 

Happy is he who lives to understand 
Not human nature only, but explores 
All natures,—to the end that he may find 
The law that governs each, . , . 

Through all the mighty commonwealth of things 
Up from the creeping plant to sovereign man. 

(Exc. IV.) 

This is exactly the spirit that animated Darwin, the 
curiosity that has animated the master-minds of every 
science. But it is as true of science as of literature, that 
“ for the creation of a master-work . . . two powers 
must concur, the power of the man and the power of 
the moment, and the man is not enough without the 
moment. 0 The conditions, themselves a chapter of 
accidents, which determined the play of Darwin’s 
spirit, never fell to Wordsworth. None had realised 
more vividly than he the ordered character of the living 
as of the inanimate universe, and of the interrelations 
between them; but there was as y^t no beginning even 
of a biological ** synthesis 0 to attract his imagination. 
Observation of detail, which to a later age acquired 




intellectual value, in Wordsworth’s case simply en¬ 
riched his emotions: 

Contented if he might enjoy 
The things which others understand. 

(The Poet’s Epitaph, 1799.) 

So no special science was to tie him down, This 
nursling of the u mountairis, lakes and sounding cata¬ 
racts ” was “ ill-tutored for captivity,” But, haunted 
by dear memories, he did not altogether forget his old 
nurse; and Nature, if intermittently, continued to be his 
teacher. Of his Cambridge days, Wordsworth writes : 

Oft when the dazzling show no longer new 

Had ceased to dazzle, ofttimes did I quit 

My comrades, leave the crowd, buildings and groves, 

And as 1 paced alone the le^el fields 

Far from tjiose lovely sights and sounds sublime 

With which I had been conversant, the mind 

Drooped not. . . . 

I looked for universal things ; perused 
The common countenance of earth and sky. 

I called on bpth to teach me what they might; 

Or, turning the mind in upon herself, 

Pored, watched, expected, listened, spread my thoughts 
And spread them with a wider creeping ; felt 
Incumbencies more awful, visitings 
Of the Upholder of the tranquil soul 
That tolerates the indignities of Time, 

And, from the centre of Eternity 
All finite motions overruling, lives 
In glory immutable ... the great mass 
Lay bedded in a quickening soul, and all 
That I beheld respired with inward meaning. 

(Prel. III.) 

This vision, a development of the more generalised 
emotions of earlier years,—this ecstatic realisation of 
the u One in all,” was, if I mistake not, the spring and 
source of Wordsworth’s interpretation of Nature. The 
slight fence between science and poetry had been 
crossed, and in the Parnassian direction : 

I had a world about me—’twas my own : 

I made it, for it only lived to me, 

And to the God who sees into the heart. 

From his Cambridge time onwards, humanity began 
to encroach upon Nature as his principal object of 
interest, a period of residence in London, followed by a 
still more important one in France during the throes 
of the Revolution, contributing powerfully to this 
result. Though indifferent at first, he was drawn into 
the ferment, took sides with the “ patriots,” and threw 
himself whole-heartedly into the revolutionary cause, 
to be dismayed in due course when he realised 

The indecision on their part whose aim 

Seemed best, and the straightforward path of those 

Who in attack or in defence were strong 

Through their impiety. 

(Prel. X.) 


necessity”) to undergo the mortification of hearing 
England’s declaration of war on the Republic, the 
first of many moral shocks he was now tQ^undergb, 
He had witnessed the ushering in, through garlanded 
streets and rainbow arches, of a Utopia of Reason, 
Liberty and Light, and, while for some years cherishing 
his faith in the cause, saw the issue in a long-drawn 
welter of conflicting passions that knew no test of good 
and bad, of what to hope for, or of what to shun, in which 
every one was doomed to become “ the dupe of folly 
or the slave of crime.” With instincts and knowledge 
adequate enough for his guidance along the beaten 
tracks, now that all these were obliterated the cheerful 
faith with which he set out faltered ; he began to 
mistrust the very elevation of spirit which had linked 
him with 

Sage, warrior, patriot, hero ; for it seemed 
That their best virtues were not free from taint 
Of something false and weak, that could not stand 
The open eye of Reason. 

(Prel. XII.) 

He sought deliberately to separate his past by a 
complete ” gulph ” from the nebulous future before 
him, and in the check which his emotional life had 
sustained, threw poetic dreams and prospects over¬ 
board : 

In such strange passion I warred against myself— 

Zealously laboured to cut off my heart 
From all the sources of her former strength. 

He turned to philosophy and found himself able, as 
he says, “ by syllogistic words ” 

to unsoul 

Those mysteries of Being which have mode, . 

And shall continue evermore to make, 

Of the whole human race one brotherhood j 

and with remorseless logic scanned “ even the visible 
Universe ” with u microscopic view.” 

Simultaneously with this casting out of emotion, 
being " somewhat stern in temperament ” and * bold 
to look on painful things,” he made a renewed study 
of the whole framework of social life: 

Dragging all precepts, judgments, maxims, creeds, 
Like culprits to the bar; calling the mind, 
Suspiciously, to establish in phun day 
Her titles and her honours; now believing, 

Now disbelieving; endlessly perplexed 

With impulse, motive, right and wrong, the ground 

Of obligation, what the rule <md whence „ 

The sanction } till, demanding formal proof, 

And seeking it in everything, Host ' ' M 
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AUfoeling of conviction, and, in fine, 

J/SMkJ' wearied out with contrarieties, 

Yielded up moral questions in despair. 

(Prel. XI.). 

' The crisis was complete, and the upheaval of his 
life might well seem incapable of simple solution , 
yet it settled itself as quietly and insensibly as a wave 
of a summer sea. When Wordsworth returned to 
England after his two years in France, he was too deeply 
stirred to contemplate retirement to the country, and 
chose ** the great City/ 1 where the general air was still 
agitated over the first unsuccessful attack on the slave 
trade. Here, as we have seen, he toiled through books 
and thoughts to find the solution of the problems of 
society which harassed him (1792-94). Finally, when 
'he had brought himself to emptiness, hopelessness and 
scepticism, he turned to " abstract science ” for relief 
and rejoined his sister Dorothy in Cumberland : 

She whispered still that brightness would return ; 
She, in the midst of all, preserved me still 
A Poet, made me seek beneath that name, 

And that alone, my office upon earth ; 

And, lastly, . . . Nature's self, 

By all varieties of human love 
Assisted, led me back through opening day 
To those sweet counsels between head and heart 
Whence grew that genuine knowledge, fraught with 
peace, 

Which, through the later sinkings of this cause, 

Hath still upheld me, and upholds me now. 

(Prel. XI.) 

And this is how Nature worked : 

Long time in search of knowledge did 1 range 
The field of human life, m heart and mind 
Benighted ; but, the dawn beginning now 
To reappear, ’twas proved that not in vain 
I had been taught to reverence a Power 
That is the visible quality and shape 
And image of right reason ; that matures 
Her processes by steadfast laws; gives birth 
To no impatient or fallacious hopes, 

. No heat of passion or excessive zeal, 

No vain conceits; provokes to no quick turns 
Of self-applauding intellect; but trains 
To meekness, and exalts by humble faith; 

Holds up before the mind intoxicate 
With present objects, and the busy dance 
Pf things that pass away, a temperate show 
Of objects that endure. 


, , Thus moderated, thus composed, I found 
Once more in Man an object of delight, 

Of pure imagination, and of love; 


Aha, as the horizon of my mind enlarged, 

* Again I took the intellectual eye 
; ,. for my fcstmctor, studious more to see 
Prop* truths, than touch and handle little ones. 
;Mk$wkdge Was given accordkwly; my trust 
mbs* 'sfbrm, nt feelings that had stood 
: tpch a trial; dearer far 


My sense of excellence—of right and wrong ; 

The promise of the present time retired 
Into its true proportion ; sanguine schemes, 
Ambitious projects, pleased me less ; I sought 
For present good in life’s familiar face, 

And built thereon my hopes of good to come. 

(Prel. Xm) 

Prof. Arthur Beatty, of Wisconsin, has recently pub¬ 
lished an elaborate study of Wordsworth’s u Doctrine 
and Art in their Historical Relations,” and makes one 
or two points which bear upon my topic. The poetic 
and doctrinal aspects of Wordsworth have frequently 
been regarded as hostile. Matthew Arnold, for 
example, “ sought to establish the fame of the poet by 
ignoring his philosophy ” ; but the quotations I have 
given from H The Prelude ’* make it clear that with 
Wordsworth the attainment of a philosophy was 
essential to his poetry. In early youth he had caught 
the vision of the all-embracing unity of things, which 
was lost in France, and had to be regained before he 
could accomplish anything. He sought to get a true 
view of life as a whole, of man in relation to Nature, 
even as a part of Nature ; and when he had acquired it, 
poetry was the expression of his attainment. 

Philosophically, as Prof. Beatty claims, he revolted 
from the sentimental Rousseauist world into which he 
was born, or rather, into which he had strayed ; and, 
poetically, he rebelled against the inflated language of 
his poetic predecessors. He was thus, in a twofold 
sense, a “ poet of reaction,” and the springs of both 
revolts were intimately related. His passion for reality 
and simplicity outside him had the same source as his 
love of truth and sincerity of thought within. These 
he himself attributed to his “ education by Nature,” 
which, as he says, from his “ first dawn of childhood ” 
did 

interweave for me 

The passions that build up our human soul 
Not with the mean and vulgar works of man, 

But with high objects, with enduring things— 

With life and nature—purifying thus 
The elements of feeling and of thought. 

(Prel. I.) 

For, having scanned, 

Not heedlessly, the laws, and watched the forms 
Of Nature, in that knowledge I possessed 
A standard, often usefully applied, 

Even when unconsciously, to things removed 
From a familiar sympathy. 

(Prel. V.) 

But Prof. Beatty goes into detail, and is not content 
to dee in the poet’s attitude the simple flowering of 
the vigorous germs implanted in his fervent youth. 
.“In the sphere of Art/’ says Beatty, “he revolts 
against poetic diction and hatks bade to Milton and 
Shakespeare and Chaucer; in Doctrine : he revolts 
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against Rousseau and Godwin and appeals to Hartley, 
Locke, and the general tradition of English philosophy/* 
That Wordsworth followed Hartley and Locke 
m rejecting the doctrine of “ innate ideas/’ and in 
recognising that early sensations and sense-impressions 
constitute the basis upon which the mind is built up by 
** association of ideas/’ Prof. Beatty has no difficulty 
jn showing; but merely upon the evidences of this 
agreement, and of his frequent use of “ associationst ” 
language, to sum Wordsworth up as “ the interpreter 
and poet of associationism ” surely betrays a lack of 
perspective. So far as I can see, “ associationism ” 
was simply the ladder by which Wordsworth climbed 
out of the morass of sentimental idealism back to the 
point of view of his early vision: 

Ye motions of delight, that haunt the sides 
Of the green hills , ye breezes and soft airs, 

Whose subtle intercourse with breathing flowers, 
Feelingly watched, might teach Man’s haughty race 
How without injury to take, to give 
Without offence ; /. . Ye brooks 
Muttering along the stones, a busy noise 
By day, a quiet sound in silent night; 

Ye waves . . 

And you, ye groves, . . . 

Oh, that I had a music and a voice 
Harmonious as your own, that I might tell 
What ye have done for me The morning shines, 
Nor heedeth Man’s perverseness ; Spring returns,— 

I saw the Spring return. 

(Prel. XII.) 

This surely is the poet of Nature that speaks, not the poet 
of “associationism ” or any other philosophical nostrum. 

Put briefly, the argument and illustrations detailed 
at great length in “ The Prelude ” amount to this, that 
man is not outside Nature—the universe of law and 
order—but by his subtlest fabric intimately bound up 
with it. Divorce him in youth from free contact with 
external Nature and you rob him of Nature’s pre¬ 
determined means of conferring upon him his share 
of her own grandeur, modesty and tranquillity. (See 
“ The Three Ages ” below,) 

In the laws of association Wordsworth thus found 
not only his intellectual means of escape from senti¬ 
mentalism and “ innate ideas,” but also confirmation 
of his original vision. We are all members of the all- 
uniting whole, and the very machinery of the mind’s 
processes is a proof of it. 

Nature, indeed, was to Wordsworth a universal 
symphony, a harmony of infinitely varied elements, 
appealing to man through every sense and gateway to 
the heart. Some of his smaller poems, and innumerable 
passages in his longer works, are just so many phrases 
and passages isolated from the general symphony lor 
special purposes. The musical analogy crops up 
incessantly: 


The hollow vale from steep tp steep 
And penetrates the glades, 

A soft eye-music ofriow^waving boughs. 

There are dominating themes and motifs ; altema- 
tions, contrasts and developments of grandeur, tumuli 
and tranquillity; but the meanest instrument has its 
part to play: 

To every Form of Being is assigned 
An active Principle. (Exc. IX.) 

But the activity or influence of a particular thing is not 
regarded as something rigorously fixed and definable, 
as the function of an organ or a species may be defined 
by science. In his most exalted moods, Wordsworth 
has his mind concentrated on the whole, and, when he 
considers the parts, it is their interrelations and inter¬ 
actions that he is conscious of, not their boundaries 
or limitations. 

Herein lies the essential difference between the 
scientific and the Wordsworthian outlook. Words¬ 
worth is listening to the symphony, contemplating the 
pageant; science, closing eyes and ears to both, if ' 
engrossed in the operations of the separate instruments, 
m the make-up and doings of the individual agents. 
The reward to science is an increasing command over 
instruments and materials for practical purposes, as 
well as a growing understanding of the processes by 
which the symphony is rendered. But any message 
which the symphony, in its entirety, has to convey, is 
lost to the merely analytic intellect, for it appeals to 
emotion, and is only apprehended by emotion. Words¬ 
worth, following the symphony u in a wise passiveness/’ 
drinks in its “ thousand blended notes,” is caught up, 
as it were, into its atmosphere of grandeur, order and 
beauty, experiences an exaltation of joy that defies 
expression, and knows that he has entered a gateway 
to the loftiest aspects of reality open to man: 

With an eye made quiet by the? power 
Of harmony, and the deep power of joy, 

We see into the life of things. 

(Tmtem Abbey.) 

The mere analyst shrugs his,shoulders before a self 
revelation of this order, and suggests an abtuu^nal 
activity of endocrine glands. The utmost that he i& 
entitled to say is that the emotions^ like thought itself, 
are conditioned, and that to wise men, iri int^chtal 
and practical matters, they have proved more hateful 
as incentives than as guides—a tmthwhich basely 
touches Wordsworth’s daim, namely, tbevolue lor 
human life of high emotion (“ admiration, 
love ”) when disciplined by communion witih r Na*ure 
in her vm& wEtote, andbalanc^ mrtsuppre^ 
knowledgerefiect^ont - v, 
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This is the freedom of the Universe 
r'yK Unfolded, still the more, more visible, 

*.V ‘ The more we know. 

* ' 1 , * 

QH the lower plane of cause and effect there is no 
aatagoxnsra between the two points of view, for Words¬ 
worth'S belief embraces in advance everything that 
science has established or may establish as to the 
orderly and interdependent character of the universe, 
whether viewed from without or from within. But on 
the higher plane, in the life of the emotions or spirit, 
the necessitarian chain simply drops away, and is seen 
as a mere substratum, conditioning results but not 
causing them. So long as imagination, or “ faith/' 
maintains itself as " feeling ” in that upper level, 
science* at any rate, can interpose no obstacles to its 
flight. 

Take, as a test, this slight vignette: 

A humming bee, a little trickling rill, 

A pair of falcons wheeling on the wing. 

The matter-of-fact man will see in these two lines a 
mere catalogue of three disconnected and trivial 
things of no significance ; but to the Nature-lover they 
call up, with superb artistry, a fragment of the great 
world-symphony — summer peace with its muted 
pounds and leisured motions. To appreciate that 
fragment, or, better still, its original, is to enter, 
through the gateway of emotion, a realm in which the 
proudest generalisations of science are simply irrelevant. 

It may be urged, and has been urged, that our so- 
called peace is a delusion, and that Wordsworth cannot 
expect us to ignore that underneath the apparent 
Nature, with which he deals, is a real Nature " red in 
tooth and daw." This pointed phrase, as every good 
naturalist knows, is based on a complete misunder¬ 
standing of the nature of the 11 struggle for existence," 
and suggests that animal life is maintained at the cost 
of great cruelty and suffering, which is simply not true. 
In reality, as in appearance, animal life is essentially a 
world of buttling activity and wide-spread enjoyment. 
Sooner or later death comes to one and all, but in 
most oases quickly and unconsciously, as Alfred Russel 
[Wallace pointed out long ago. Only in man, because 
he " looks before and after," does death necessarily 
gntadl an undercurrent of sadness and tragedy. 

' Sow death came tube a condition of life is a biological 
que3tbp, t0 which a fairly clear answer, from the point 
tit view of cause and effect, can already be provided. 
That k aliould ever be so has troubled sensitive souls 
'lot ^es/biit Wordsworth's identification of divine and 
enabled bini to face the problem with the 
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;V flow must ever be, 

>* VvTheft wherefore should we mourn ? 

v ; ' (Epitaphs, X., 1806.) 
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Our 4e%ht in the summer symphony may proceed, 
therefore, unchecked by any intellectual doubts as to 
the reality of the harmony presented to “ eye and ear." 
That granted, no comment is needed on the supreme 
expression of Wordsworth's interpretation of the whole, 
except to notice how trouble and a richer human 
experience have softened the exuberance that glowed 
in the visionary moods of his youth : 

For 1 have learned 

To look on Nature, not as in the hour 
Of thoughtless youth; but heanng oftentimes 
The still, sad music of humanity, 

Not harsh, nor grating, though of ample power 
To chasten and subdue. And 1 have felt 
A presence that disturbs me with the joy 
Of elevated thoughts ; a sense sublime 
Of something far more deeply interfused, 

Whose dwelling is the light of setting suns, 

And the round ocean and the living air, 

And the blue sky, and in the mind of man ; 

A motion and a spirit, that impels 

All thinking things, all objects of all thought, 

And rolls through all things. 

(Tintem Abbey.) 

At this point it is natural and relevant to refer to 
an element in Wordsworth’s doctrine which first finds 
expression in this beautiful poem, and plays a large 
and integral part in his conception of the relations 
between man and Nature — his emphasis on the 
distinctive qualities of the ** Three Ages of Man " By 
tracing out, and correlating, the many passages, both 
of prose and verse, in which Wordsworth’s ideas on this 
point are expressed, Prof. Beatty has discharged & 
critical task of great service to serious students of the 
poet. Stated briefly, and with special reference to 
my own theme, the point is this, that in the individual 
development of mind and character three stages are 
passed through: animal childhood (receptive and 
experimental); emotional (or " sentient") youth, 
and reflective (or " intellectual ") maturity ; and that, 
while each stage exhibits its own distinctive features, 
the mind only attains its complete fullness add efficiency 
if the earlier stages have been allowed free scope under 
conditions suited to make the most of their respective 
qualities— <f The higher mode of being does not exclude, 
but necessarily includes, the lower: the intellectual 
does not exclude, but necessarily includes, the sentient; 
the sentient, the animal. , . (Wordsworth, “ Con¬ 
vention of Cintra,” 1899.) 

The recognition of this principle doubtless came to 
Wordsworth during the period when he was clearing 
his mind after its unsettlement by his revolutionary 
experiences, and is bound up with his adoption of 
Hartley's “ associatkmism," Its discovery, with all 
its implications, seems to , haV co-ordinated and 
stimulated the poet's thoughts and animated his 
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poetry, as profoundly as the theory of recapitulation 
affected the zoological world of a later generation. It 
was the idea of a necessary developmental sequence; 
and it not only resolved for him a number of hitherto 
perplexing problems, as set forth at length in “ The 
Prelude,” but also became the sheet-anchor of his 
perennial optimism, as exemplified in the fourth book 
of “ The Excursion.” 

To it we owe not only its quintessential expression 
in “ The Rainbow ” (1802 : “ The Child is father of 
the Man and the sustained splendour of the famous 
Ode on “ Intimations of Immortality ” (1802-6), but 
also many other of the poet’s most characteristic and 
sonorous lines : 

Dust as we are, the immortal spirit grows 
Like harmony in music. . . . 

(PreL f.) 

It is because the impressions incidentally received 
in childhood ( e.g< during bathing, skating, trapping, 
nutting, etc.) may give so powerful a turn to the 
emotions of youth as to affect, for better or worse, the 
mind of manhood, that Wordsworth attaches so much 
importance to early association with Nature The 
child is thus, under natural conditions, Nature’s link 
between herself and man 

If the immortal “ Ode ” be re-read in the light of 
these remarks, it will be observed that the first four 
stanzus, which, according to Wordsworth himself, were 
written “ two years at least ” before the remainder, 
convey no sentiment at variance with this general idea 
Indeed, tins is just the idea which these four stanzas 
do so glowingly express ™ the identification of childhood 
with the glory and joy of Nature, and the more distant 
sympathy between Nature and manhood : 

The first diviner influence of this world, 

As it appears to unaccustomed eyes 

(Prel XII) 

The association of the idea of pre-existence with 
the * 4 visionary gleam ” of childhood was a “ poetic ” 
afterthought; and was intended, as Wordsworth him¬ 
self has assured us, rather to emphasise than to explain 
the <4 dream-like ” qualities of sight and feeling with 
which a child's mind explores the realities of the 
“ not-self.” In that case the poet very greatly over¬ 
shot the mark, both by the extent to which he earned 
his apotheosis of the child, and by incorporating the 
idea in later versions of the title. Not all the poet's 
skill and sustamed beauty of language have beep able 
to blend the two voices speaking in this famous 
In particular, as vanous critics have pointed the 
second group of four stanzas (v.-viii.) is, in effect, an 
interpolation, alien to the poet's whole philosophy of 
life, and inconsistent with both the opening and 
closing sections of the poem. By exaggerating the 


divinity of the child, he is compelled in those stanzas 
to treat the attainment of manhood in terms of loss 
instead of gain, whereas in the noble peroration of the 
“ Ode/’ as well as everywhere else, the “ years that bring 
the philosophic mind ” are regarded as bringing with 
them an access of serenity and power and human 
sympathy which more than compensates for the loss 
of the “ dizzy raptures ” of youth. 

It is remarkable that the zoological theory of “ re¬ 
capitulation ” lias undergone, and is still undergoing, 
the same criticism as that which has been applied to 
Wordsworth's “ Ode,” and is being steadily pruned of 
elements which exaggerate the ancestral significance 
of developmental features. In a brief criticism of the 
“ Ode,” the general result of which is not at variance 
with that expressed in my last paragraph, Dean Inge 
implies that the qualities of childhood, which Words¬ 
worth exalts as reminiscences of its “ ancestral home,” 
may include racial instincts “ which do not arise from 
his own ( i.c the child's) experience in his present life.” 
So far as the “ interpolated ” stanzas are concerned, 
however, the reference is not just to “ animal spirits,” 
but to 

those obstinate questionings 
Of sense and outward things, 

Fallings from 11s, vanishings ; 

Blank misgivings of a Creature 
Moving about in worlds unrealised ; 

and these, as is clear from the special incidents which 
Wordsworth recalls in his prefatory note, are not 
” ancestral ” traits at all, but the inevitable reactions 
of any mind, in its first intense subjectivity, when 
groping its way to the perception of external reality. 
The more sensitive mind naturally reacts more 
strikingly 

From some of his more familiar poems it might be 
inferred that Wordsworth's attitude towards science 
was one of indifference, if not of contempt, e.g. 

Enough of Science ajid of Art, 

Close up those barren leaves. 

(Lyrical Ballads, 1798.) 

This inference would not lack support from certain 
passages in “ The Excursion ” (Books III. and IV.), 

It is equally true, however, that Wordsworth took a 
lofty view of the functions both of poetry and of science, 
and his tributes to the actual geometry and the potential 
biology of his time have already been quoted. In the 
famous preface to the second edition of “ Lyrical 
Ballads ” (1800), he tells us that the poet is as much 
concerned in the spread of truth as the man of science, 
but truth of a different and more general order, 
" not standing upon external testimony, but carried 
into the heart by passion, truth which is its own 
testimony, appealing to the knowledge which *U men 
carry about with them, and to thoee sympathies in 
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which, without any other discipline than that of our 
daily life, we are fitted to take delight.” 

“ The remotest discoveries of the Chemist, the 
Botanist, or Mineralogist, will be as proper objects of 
the Poet’s art as any upon which it can be employed, if 
the time should ever come when these things shall be 
familiar to us, and the relations under which they are 
contemplated . . . shall be manifestly and palpably 
material to us as enjoying and suffering beings.” 

These quotations (nearly, but not quite, verbatim) 
are enough to show that, whether Wordsworth’s point 
of view be accepted or not, he had a vision in his mind 
which was not unfriendly to the development of science, 
even though, as he said, he would he unable to make 
use of science until, in its various branches, it had 
made some degree of progress intelligible and familiar 
to the common man. 

Passages like that already quoted from “ Lyrical 
Ballads,” or the half-sarcastic description in “ The 
Excursion ” (Bk. III.) of the botanist and the geologist 
of his time, are robbed of their sting when it is re¬ 
membered that Wordsworth began to write in the 
eighteenth century, when few of the natural sciences 
had given any signal proof of their value to men “ as 
enjoying and suffering beings ” It was the age of 
Linneus, who was still alive in Wordsworth’s youth. 
All the sciences were still at work upon their founda¬ 
tions, engrossed in distinguishing gases, analysing 
substances into their elements, describing and classify¬ 
ing species generally. They wore the Aspect, to all but 
the initiated, of elegant pastimes or harmless hobbies 

It could scarcely be expected that the poet Words¬ 
worth, appealing to emotion with a gospel of Nature 
that was the refined expression of vivid experience, 
should find an atmosphere “ in which to move his 
wings ” in analytic researches— 

Where soul is dead, and feeling hath no place ; 

Where knowledge, ill begun in cold remark 

On outward things, with formal inference ends. 

(Exc. IV.) 

Nevertheless, it was less the act of analysis than 
contentment with analysis that Wordsworth decried, 
and there are many passages in his later writings which 
suggest that his early appreciation of science grew 
stronger as time passed : 

To reinstate wild Fancy, would we hide 

Truths whose thick veil Science has drawn aside ? 

(iS33 ) 

Explicit references to scientific discoveries are not 
numerous, but the following are interesting examples 
of Wordsworth’s poetic use of them. We have already 
noted his admiration of Newton. In his account of 
the Jmbe i* 1 his mother’s arms, he characteristically 


refers to “ gravitation ” as one of the bonds “ that 
connect him [i,e. the babe] with the world ” (Prel II). 

In his poem “ To the Small ("elandine ” (1803) there 
is a playful comparison between the poet’s “ discovery ” 
of this flower and the stir made on the “ sage astrono¬ 
mer’s ” finding of a new star The allusion is ob\ lously 
to Herschel’s discovery of Uranus (1781). 

Similarly, as was first pointed out to me by my 
blind botanical friend, Mr. J. G. Wilkinson, the poet’s 
many references to the “ breathing ” of flowers—one 
of which has been quoted already (p 4)—are probably 
based on the results of Joseph Priestley’s experi¬ 
ments (1775)—“ the philosophic Priestley ” of Words¬ 
worth’s “ Apology for the French Revolution ” (1703) 
One of the poems which contains an allusion to 
“ breathing flowers ” is “ This Lawn, a carpet all 
alive ” (1829), and in the Fenwick note to this (1843) 
the poet remarks: “ The beauty in form of a plant or 
an animal is not made less but more apparent as a whole 
by more accurate insight into its constituent properties 
and powers ” 

So far it has been possible to discuss Wordsworth’s 
interpretation of Nature without considering the special 
use which the poet makes of particular details We 
have seen, however, that while his general idea of 
Nature can be appropriately likened to that of a 
symphony, or, rather, an interacting harmony of sensc- 
impressions generally, he also regarded each part of 
Nature, each Ct Form of Being,” animate and in¬ 
animate, as discharging an “active” function His 
clear, imaginative vision, and mastery of word and 
phrase, arc never more telling than in those descriptions 
of Nature, scattered through all his larger works, in 
which the influences of natural objects are made 
manifest without the need of a single didactic word. 
As Matthew Arnold so aptly said : “ Nature herself 
seems to take the pen out of his hand, and to write 
for him with her own bare, sheer, penetrating power.” 

When in lus smaller poems Wordsworth singles 
out particular “ Forms of Being ” for special eulogy, a 
change of tone is at once apparent, the poet ceases to 
be the perfect mouthpiece of Nature, and, allowing 
freer play to fancy, tends to become the conscious 
teacher and moralist. It is not his special interest in 
“ life’s familiar face ” that betrays him. On the 
contrary, to reveal new charms in the common-place 
strengthens lus claims to be Nature’s own interpreter. 
But Nature endows all her children with distinctive 
charms, each admirable in its sphere; and the false 
note creeps in when the moralist, with his single scale 
of human values, seeks to compare one flower with 
another, one bird with another, not from the relative 
efficiency with which they play their parts, but from 
their fancied approximation to points in the human code. 
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The Lesser Celandine, pleasing him at first, and 
naturally, as a bright harbinger of spring, becomes a 
type of meekness and humility in contrast to the self¬ 
advertising buttercup “ of the flaring hours ” (the 
** little children's flower " of Browning I), On the 
other hand the “ cheerful" Daisy is praised for its very 
ubiquity at every season, while Violets “ in their secret 
mews " (“ modest " for every other poet 1) are dismissed 
with a suggestion of encouraging the “ wanton zephyrs." 
Similarly the fiery eloquence of the nightingale is 
rejected on one occasion for the “ pensive " cooing of 
the stockdove, and on another for the “ pilgrim " strains 
of the skylark, “ true to the kindred points of heaven 
and home." 

Treatment of this kind is obviously not interpretation 
of Nature, but self-expression, with natural objects 
employed as symbols. It differs little in essence from 
the “ emblematic " treatment of Nature by the poet's 
predecessors, and carries with it an artificial flavour 
of the domestic garden, instead of the atmosphere of 
Nature herself. Even in these flights of fancy and 
imagination, however, Wordsworth always goes directly 
to Nature for his emblems and types, and not to the 
traditional stock, and his observant eye picks out real 
and distinctive features on which his reflections are 
based or his fancy plays. 

As a typical example of this latter point may be 
cited his poem on the familiar “Herb Robert," with its 
shining red stems, which enable “ Poor Robin," as he 
calls it, 

his part to fill; 

Cheerful alike if bare of flowers as now, 

Or when his tiny gems shall deck his brow, 

But best of all his smaller Nature-poems, because 
simply lyrical, is, to my mind, his poem on the greenfinch 
(“ Green Linnet"), m which he makes delightful play 
with the bird’s liveliness, protective colouring, and 
characteristic discontmuity of song ; 

My aazzled sight he oft deceives, 

A brother of the dancing leaves ; 

Then flits, and from the cottage eaves 
Pours forth his song in gushes. 

In fact, as the late Sir Walter Raleigh said, “ the 
spirit of science has found no loftier or loyaller prophet 
than Wordsworth," and I venture to hope that this 
examination of Wordsworth's message and methods by 
one of themselves may not be altogether indifferent 
to the votaries of science. With zeal as undivided as 
theirs he pursued the same goal, truth; in accuracy and 
range of observation, no less than in fidelity of de¬ 
scription, he was as scrupulous as the best, and equally 
critical (but not neglectful) of speculation and romance. 
Indeed, though poetic to the core, he risked reputation 
and fame by insisting that poetic creations must be 


based on the facts and realities of the world “ as they 
are," and not as unchecked fancy may depict thtm-^ 
an axiom of his to which Nature pays weekly tribute: 

To the solid ground 

Of Nature trusts the Mind that builds for aye ; 
Convinced that there, there only, she can lay 
Secure foundations. 

(Misc. Sonnets, XXXIV.) 

Wordsworth's whole gospel, indeed, might be summed 
up in some such terms as these: Learn the order of 
Nature; recognise the fixity of her laws, and then 
conform. Do these things, however, not with a cold 
and formal spirit, kicking against the pricks of stem 
necessity, but with a " feeling intellect" that first 
learns to admire the grandeur and harmony of Nature's 
order, and then aspires to achieve them in the distracted 
fields of human life : 

This prayer I make, 

Knowing that Nature never did betray 
The heart that loved her ; 'tis her privilege 
Through all the years of this our life, to lead 
From joy to joy : for she can so inform 
The mind that is within us, so impress 
With quietness and beauty, and so feed 
With lofty thoughts, that neither evil tongues, 
Rash judgments, nor the sneers of selfish men, 

Nor greeting where no kindness is, nor all 
The dreary intercourse of daily life, 

Shall e'er prevail against us, or disturb 
Our cheerful faith, that all which we behold 
Is full of blessings. 

(Tintcrn Abbey, 1798.) 

The facts confronting the poet and the man of science 
are the same, Nature and man,—man the inhabitant 
of Nature, and Nature the environment and nurse of 
man,—but each acting and reacting on the other, and 
together building up “ this transcendent universe." 
To understand this unity is the task of poetry and 
science alike. But while science sets no term to its 
efforts, and the life-work of a single investigator is 
spent upon a mere fragment or two of the ultimate 
edifice, the poet, when he claims his ancient r 61 e, feels 
bidden to present to his age and generation a synthesis, 
of which the comers have been rounded by insight and 
feeling, where the inductions of science are still, and 
may be for ever, wanting. This aim may be incapable 
of complete attainment, but it is neither futile nor 
unwelcome in the attempt, provided thepoet be equipped 
for his task by long, close and sympathetic convene 
with Nature and man, and that he be one 

who looks 

In steadiness, who hath among least things 
An undersense of greatest; sees the parts 
As parts, but with a feeling of the whole. 

It is precisely because he fulfilled these requirements 
that Wordsworth still claims our attention. 
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Primitive Law and Order. 1 

By Dr B Malinowski. 


S AVAGERY to most people is still synonymous with 
absurd, cruel, and eccentric customs, with quaint 
superstitions and revolting practices. Sexual licence, 
infanticide, head-hunting, eouvadc, cannibalism and 
what not, have made anthropology attractive reading 
to many, a subject of curiosity rather than of serious 
scholarship to others. A fuller knowledge of the so- 
called savages, however, has revealed “ Ye beastly 
devices of Ye heathen ” as the product of firm law’ and 
of strict tradition, due to biological, mental and social 
needs of human nature, rather than as the outcome of 
unbridled passion and unfettered excess Law and 
order pervade the tribal usages of primitive races, they 
govern all the humdrum course of daily existence, as 
well as the leading acts of public litc, whether those* 
be quaint and sensational or merely important and 
venerable. 

The Automatic Submission to Custom and thf 
Real Problem 

When we come to inquire why rules of conduct, how¬ 
ever hard, irksome, or unwelcome, are obeyed , what 
makes private life, economic < o-operation, public 
events run so smoothly; of what, in short, consist the 
forces of law and order in savagery—the answer is not 
so easy to give, and what anthropology has had to say 
about it is far from satisfactory So long as it could 
be maintained that the 4 savage ’ is really savage, 
that he follows what little law he has but fitfully and 
loosely, the problem did not exist. When the question 
became actual, when it became plain that hypertrophy 
of rules rather than lawlessness is characteristic of 
primitive life, scientific opinion casting for new bearings 
veered round to the opposite point: the savage was 
made not only into a model of the law-abiding citizen, 
but it also became an axiom that m submitting to all his 
tribal rules and fetters, he follows the natural trend of 
his spontaneous impulses; that in this way he glides, so 
to speak, along the line of least resistance, 

The savage—so runs to-day’s verdict of competent 
anthropologists—has a deep reverence for tradition and 

1 The present article contains the substance, expanded and recast, of a 
dtoemrae delivered baton the Royal Institution on Friday, February 13 , 
'riah to express nay indebtedness to the Laura Spelman Rockefeller 
Memorial tor the assistance given me in carrying out this investigation. | 


custom, an automatic submission to then biddings 
He obeys them “ slavishly/’ 44 unwittingly,” “ spon¬ 
taneously,” through “ mental inertia,” combined with 
the fear of public opinion or of supernatural punishment 
(Sidney IJartland), or again through a “ pervading 
group-sentiment if not group-instinct ” (Rivers). I 
have already in a previous article stated the views of 
such contemporary writers as ilobhouse, Rivers, 
Sidney llartland and Lowie, and 1 have submitted them 
to a searching criticism and have arrived at the con¬ 
clusion that neither the way in which the problem has 
been set forth, nor the solutions given, can be regarded 
as adequate 2 I have also tried to make it clear that 
any shortcomings in theory or observation are due to 
the real difficulties and pitfalls of which this subject is 
so full 

The extreme difficulty of the problem lies, 1 think, 
in the very complex and diffuse nature of the forces 
which constitute primitive law. Accustomed as we 
are to look for a definite machinery of enactment, ad¬ 
ministration, and enforcement of law, we cast round for 
something analogous in a savage c ommunity and, failing 
to find there any similar arrangements, we conclude 
that all law is obeyed by this mysterious propensity 
of the savage to obey it 

Anthropology seems here to be faced by a similar 
difficulty as the one overcome by Tylor in his “ mini¬ 
mum definition of religion.” By defining the forces of 
law in terms of central authority, codes, courts, and 
constables, we must come to the conclusion that law 
needs no enforcement in a primitive community and is 
followed spontaneously. That the savage does break 
the law sometimes, though rarely and occasionally, has 
been recorded by observers and taken into account by 
builders of anthropological theory, who have always 
maintained that criminal law is the only law of savages 
But that his observance of the rules of law under the 
normal conditions, when it is followed and not defied, is 
at best partial, conditional, and subject to evasions, 
that it is not enforced by any wholesale motive like fear 
of punishment, or a general submission to all tradition, 
but by very complex psychological and social induce¬ 
ments—all this is a state of affairs which modern 

* See Naturx, August 15 , 1923 , p. 230 , review entitled “ Primitive Law." 
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anthrdpology has so far completely overlooked. In the 
following account I shall try to establish it for one 
ethnographic province, north-west Melanesia, and I 
shall show reasons why observations of similar nature 
to those carried out by myself should be extended to 
other societies in order to give us some idea about their 
legal conditions. 

We shall approach our facts with a very elastic and 
wide conception of the problem before us In looking 
for * law ' and legal forces, we shall try merely to dis¬ 
cover and analyse all the rules conceived and acted 
upon as binding obligations, to find out the nature of the 
binding forces, and to classify the rules according to the 
manner in which they are made valid We shall see 
that by an inductive examination of facts, carried out 
without any preconceived idea or ready-made defini¬ 
tion, we shall be enabled to arrive at a satisfactory 
classification of the norms and rules of a primitive com¬ 
munity, at a clear distinction of primitive law from 
other forms of custom, and at a new, dynamic concep¬ 
tion of the social organisation of savages. Since the 
facts of primitive law described in this article have been 
recorded in Melanesia, the classical area of 1 commun¬ 
ism ’ and ‘ promiscuity/ of ‘ group-sentiment ' and 
i clan-solidarity/ of 1 spontaneous obedience * and what 
not, the conclusions we shall be able to draw— 
which will dispose of these catch-words and all they 
Stand for—may be of special interest. 

Melanesian Economics and the Theory ok 
Primitive Communism 

The Trobriand Archipelago, which is inhabited by the 
Melanesian community referred to, lies to the north¬ 
east of New Guinea and consists of a group of fiat coral 
islands, surrounding a wide lagoon. The plains of the 
land are covered with fertile sod and the lagoon teems 
with fish, while both afford easy means of inter¬ 
communication to the inhabitants. Accordingly, the 
islands support a dense population mainly engaged in 
agriculture and fishing, but expert also m various arts 
and crafts and keen on trade and exchange. 

Like all coral islanders, they spend a great deal of 
their time on the central lagoon. On a calm day it is 
alive with canoes carrying people or produce, or engaged 
in one of their manifold systems of fishing. A super¬ 
ficial acquaintance with these pursuits might leave one 
with an impression of arbitrary disorder, anarchy, com¬ 
plete lack of system. Patient and painstaking observa¬ 
tions would soon reveal, however, not only that the 
natives have definite technical systems of catching 
fish and complex economic arrangements, but also that 
they have a close organisation in their working teams, 
and a fixed division of social functions. 

Thus, within each canoe it would be found that there 


is one man who is its rightful owner, while the rest act as 
a crew. All these men, who as a rule belong to the 
same sub-clan, are bound to each other and to their 
fellow-villagers by mutual obligations : when the whole 
community go out fishing, the owner cannot refuse his 
canoe. He must go out himself or let some one else 
do it instead. The crew are equally under an obliga¬ 
tion to him. For reasons which will presently become 
clear, each man must fill his place and stand by his 
task. Each man also receives his fair share in the 
distribution of the catch as an equivalent of his service. 
Thus the ownership and the use of the canoe consist of 
a series of definite obligations and duties uniting a group 
of people into a working team. 

What makes the conditions even more complex is 
that the owners and the members of the crew are en¬ 
titled to surrender their privileges to any one of their 
relatives and friends. This is often done, but always 
for a consideration, for a repayment. To an observer 
who does not grasp all the details, and does not follow 
ail the intricacies of each transaction, such a state of 
affairs looks very much like communism : the canoe 
appears to be owned jointly by a group and used indis¬ 
criminately by the whole community 

Dr. Rivers in fact tells us that “ one of the objects of 
Melanesian culture which is usually, if not always, the 
subject of common ownership is the canoe,” and further 
on, in reference to this statement, he speaks about “ the 
great extent to which communistic sentiments concern¬ 
ing property dominate the people of Melanesia ” 
(“ Social Organisation,” pp. 106 and 107). In another 
work, the same writer speaks about ” the socialistic or 
even communistic behaviour of such societies as those 
of Melanesia ” (“ Psychology and Politics,” pp. 86 
and 87). Nothing could be more mistaken than such 
generalisations. There is a strict distinction and de¬ 
finition in the rights of every one, and this makes owner¬ 
ship anything but communistic. We have in Melan¬ 
esia a compound and complex system of holding 
property, which in no way partakes of the nature 
of * socialism * or 1 communism/ A modem joint- 
stock company might just as well be called a 1 com¬ 
munistic enterprise/ As a matter of fact, any de¬ 
scriptions of a savage institution in terms such as 
‘ communism/ ‘ capitalism/ 4 joint-stock company/ or 
what not, borrowed from present-day economic con¬ 
ditions or political controversy, cannot be but mis¬ 
leading. 

The only correct proceeding is to describe the legal 
state of affairs in terms of concrete fact. Thus, the 
ownership of a Trobriand fishing canoe is defined by 
the manner in which the object is made, used and re¬ 
garded with reference to the group of men who produced 
it and enjoy its possession. The master of tfip canoe, 
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Who acts at the same time as the head of the team and as 
the fishing magician of the canoe, has first of all to 
finance the building of a new craft, when the old one is 
worn out, and he has to maintain it in good repair, 
helped in this by the rest of his crew. In this they 
remain under mutual obligations to one another, to 
appear each at his post, while every canoe is bound to 
come when a communal fishing has been arranged. 

In using the craft, every joint owner has a right to 
a certain place in it and to certain duties, privileges, and 
benefits associated with it. He has his post in the 
canoe, he has his task to perform, and enjoys the corre¬ 
sponding title, either of 1 master 9 or * steersman/ or 
1 keeper of the nets/ or ‘ watcher for fish/ Ilis 
position and title are determined by the combined 
action of rank, age, and personal ability. Each canoe 
also has its place in the fleet and its part to play in the 
manoeuvres of joint fishing. Thus on a dose inquiry 
we discover in this pursuit a definite system of division 
of functions and a rigid system of mutual obligations, 
into which a sense of duty and the recognition of the 
need of co-operation enter side by side with a realisa¬ 
tion of self-interest, privileges, and benefits. Owner¬ 
ship, therefore, can be defined neither by such words as 
* communism ’ or ‘ individualism/ nor by reference 
to * joint-stock company ’ system or 1 personal enter¬ 
prise/ but by the concrete facts and conditions of use 
It is the sum of duties, privileges, and mutualities 
which bind the joint owners to the object and to each 
other. 

Thus, in connexion with the first object which 
Attracted our attention—the native canoe—we are met 
by law, order, definite privileges, and a well-developed 
system of obligations. 

The Binding Force of Economic Obligations 

To enter more deeply into the nature of these bind¬ 
ing obligations, let us follow the fishermen to the shore. 
Let us see what happens with the division of the catch 
In most cases only a small proportion of it remains with 
the villagers. As a rule we should find a number of 
people from some inland community waiting on the 
shore. They receive the bundles of fish from the 
fisherman and carry them home, often many miles 
away, running so as to arrive while it is still fresh. 
Here again we should find a system of mutual services 
and obligations based on a standing arrangement be¬ 
tween two village communities. The inland village 
supplies the fishermen with vegetables: the coastal 
community repays with fish. This arrangement is 
primarily an economic one. It has also a ceremonial 
aspect, for the exchange has to be done according to an 
elaborate ritual. But there is also the legal side, a 
system of mutual obligations which forces the fisher¬ 


man to repay whenever he has received a gift from his 
inland partner, and vice versa. Neither partner can 
refuse, neither may stmt in his return gift, neither 
should delay. 

What is the motive force behind these obligations ? 
The coastal and inland villages respectively have to 
rely upon each other for the supply of food. On the 
coast the natives never have enough vegetable food, 
while inland the people are always in need of fish. 
Moreover, custom will have it that on the coast all the 
big ceremonial displays and distributions of food, 
which form an extremely important aspect of the public 
life of these natives, must be made with certain speci¬ 
ally large and fine varieties of vegetable food, which 
grow only on the fertile plains inland There, on the 
other hand, the proper substance for a distribution and 
feast is fish. Thus to all other reasons of value of the 
respectively rarer food, there is added an artificially, 
culturally created dependence of the two districts upon 
one another. So that on the whole each community is 
very much in need of its partners If at any time pre¬ 
viously these have been guilty of neglect, however, 
they know that they will be in one way or another 
severely penalised. Each community has, therefore, a 
weapon for the enforcement of its rights . reciprocity. 

This is not limited to the exchange of fish for veget¬ 
ables As a rule, two communities rely upon each 
other in other forms of trading and other mutual 
services as well Thus every chain of reciprocity is 
made the more stringent by being part and parcel of a 
whole system of mutualities. 

Reciprocity and Dual Organisation. 

I have found only one writer who fully appreciates 
the importance of reciprocity in primitive social 
organisation. The leading German anthropologist, 
Prof. Thumwald of Berlin, clearly recognises “ die 
Symmetric des Gesellschaftsbaus ” and the correspond¬ 
ing “ Symmetric von Handlungen/’ “ Die Symmetric 
von Handlungen aber nennen wir das Prinzip der 
Vergeltung. Dieses liegt tief verwurzelt im mensch- 
lichen Empfinden—als adaquate Reaktion—und lhm 
kam von jeher die grosste Bedeutung im sozialen Leben 
zu ” (“ Die Gemeinde der BAnaro/’ Stuttgart, 1921, 
p. 16). Throughout his monograph, which by the way 
is perhaps the best account of the social organisation of 
a savage tribe extant, Prof. Thumwald shows how the 
symmetry of social structure and of actions pervades 
native life. Its importance as a legal binding form is 
not, however, explicitly stated by the writer, who seems 
to be aware of its psychological foundation “ in human 
feeling ” rather than of its sopial function in safe¬ 
guarding the continuity and adequacy of mutual 
services. 
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The old theories of tribal dichotomy, the discussions 
about the ‘ origins ! of ‘ phratries * or ‘ moieties ’ and 
of the duality m tribal subdivisions, never entered into 
the inner or differential foundations of the external 
phenomenon of halving. The recent treatment of the 
u dual organisation ** by the late Dr. Rivers and lus 
school suffers badly from the defect of looking for 
recondite causes instead of analysing the phenomenon 
itself. The dual principle is neither the result of 
“ fusion ” or “ splitting ” nor of any other sociological 
cataclysm. It is the integral result of the inner sym¬ 
metry of all social transactions, of the reciprocity of 
services, without which no primitive community could 
exist A dual organisation may appear clearly in the 
division of a tribe into two ‘ moieties ' or be almost 
completely obliterated- but I venture to foretell that 
wherever careful inquiry be made, symmetry of struc¬ 
ture will be found in every savage society, as the in¬ 
dispensable basis of reciprocal obligations. 

The sociological manner m which the relations of 
reciprocity are arranged makes them yet more strin¬ 
gent. Between the two communities the exchanges are 
not carried out haphazard, any two individuals trading 
with each other at random. On the contrary, every 
man has his permanent partner in the exchange, and 
the two have to deal with each other. They are often 
relatives-in-law, or else sworn friends, or partners m 
the important system of ceremonial exchange called 
kula . Within each community again, the individual 
partners are ranged into totemic subclans So that the 
exchange establishes a system of sociological ties of 
economic nature, often combined with other ties, 
between individual and individual, kinship group and 
kinship group, village and village, district and district 

Going over the relations and transactions previously 
described, it is easy to see that the same principle of 
mutuality supplies the sanction to each rule. There is 
in every act as well as at the basis of every status 
a sociological dualism : two parties who exchange 
services and functions, each watching over the measure 
of fulfilment and the fairness of conduct of the other. 
The master of the canoe, whose interests and ambitions 
are bound up with his craft, looks after order in the 
internal transactions between the members of the crew 
and represents the latter externally. To him each 
member of the crew is bound at the time of construc¬ 
tion and ever after, when co-operation is necessary 
Reciprocally, the master has to give each man the 
ceremonial payment at the feast of construction , the 
master cannot refuse any one his place in the boat, and 
he has to see that each man receives his fair share of the 
catch. In this and in all the manifold activities of 
economic order, the social behaviour of the natives is 
based on a well-assessed give-and-take, always mentally 


ticked off and in the long run balanced- There is no 
wholesale discharge of duties or acceptance of privileges; 
no ‘ communistic' disregard of tally and ear-mark. The 
free and easy way in which all transactions are done, 
the good manners which pervade all and cover any 
hitches or maladjustments, make it difficult for the 
superficial observer to see the keen self-interest and 
watchful reckoning which runs right through. To one 
who knows the natives intimately, nothing is more 
patent than this. The same control which the master 
assumes within his canoe, is taken within the com¬ 
munity by the headman who is, as a rule, also the heredi¬ 
tary magician 

Law, Self-interest, ani> Social Ambition. 

It scarcely needs to be added that there are also 
other driving motives, besides the constraint of recip¬ 
rocal obligations, which keep the fishermen to their 
task The utility of the pursuit, the craving for the 
fresh, excellent diet, above all, perhaps, the fascination of 
what to the natives is an intensely fascinating sport — 
move them more obviously, more consciously even, and 
more effectively than what we have described as the 
legal obligation But the social constraint, the regard 
tor the effective rights and claims of others is always 
prominent in the mind of the natives as well as in their 
behaviour, once this is well understood. It is also 
indispensable to ensure the smooth working of their 
institutions. For in spite of all zest and attractions, 
there are on each occasion a few individuals, indisposed, 
ihoody, obsessed by some other interest—very often by 
an intrigue—who would like to escape from their 
obligation, if they could. Any one who knows how 
extremely difficult, if not impossible, it is to organise 
a body of Melanesians for even a short and amusing 
pursuit requiring concerted action, and how well and 
readily they set to work in their customary enterprises, 
will realise the function and the need of compulsion, 
due to the native's conviction that another man has a 
claim on his work. 

There is yet another force which makes the obliga¬ 
tions still more binding. I have mentioned already 
the ceremonial aspect of the transactions. The gifts 
of food in the system of exchange described above 
must be offered according to strict formalities, in 
specially made measures of wood, carried and presented 
in a prescribed manner, in a ceremonial procession and 
with a blast of conch-shells. Now nothing has a greater 
sway over the Melanesian's mind than ambition and 
vanity associated with a display of food and wealth. 
In the giving of gifts, m the distribution of their sur¬ 
plus, they feel a manifestation of power, and an en¬ 
hancement of personality. The Trobriander keeps his 
food in houses better made and more highly ornamented 
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than his dwelling huts. Generosity is the highest 
virtue to him, and wealth the essential element of 
influence and rank. The association of a semi-com¬ 
mercial transaction with definite public ceremonies 
supplies another binding force of fulfilment through a 
special psychological mechanism : the desire for dis¬ 
play, the ambition to appear munificent, the extreme 
esteem for wealth and for the accumulation of food. 

We have thus gamed some insight into the nature of 
the mental and social forces which make certain rules 
of conduct into binding law. Nor is the binding force 
superfluous. Whenever the native can evade his 
obligations without the loss of prestige, or without the 
prospective loss of gain, he does so, exactly as a 
civilised business man would do. When the “ auto¬ 
matic smoothness ” m the run of obligations so often 
attnbuted to the Melanesian is studied more closely, 
it becomes clear that there are constant hitches in the 
transactions, that there is much grumbling and re¬ 
crimination and seldom is a man completely satisfied 
with his partner But, on the whole, he continues in 
the partnership and, on the whole, every one tries to 
fulfil his obligations, for he is impelled to do so, partly 
through enlightened self-interest, partly in obedient e 
to his social ambitions and sentiments Take the real 
savage, keen on evading his duties, swaggering and 
boastful when he has fulfilled them, and compare him 
with the anthropologist’s dummy who slavishly follows 
custom and automatically obey** every regulation. 
There is not the remotest resemblance between the 
teachings of anthropology on this subject and the 
reality of native life. We begin to see how the dogma 
of mechanical obedience to law would prevent the field- 
worker from seeing the really relevant facts of pumitivc 
legal organisation. We understand now that the rules 
of law, the rules with a definite binding obligation, 
stand out from the mere rules of custom We can see 
also that civil law, consisting of positive ordinances, 
is much more developed than the body of mere pro¬ 
hibitions, and that a study of criminal law alone 
among savages misses the most important phenomena 
of their legal life. 

It is also obvious that the type of rules which we have 
been discussing, although they are unquestionably rules 
of binding law, have in no way the character of religious 
commandments, laid down absolutely, obeyed rigidly 
and integrally. 3 The rules here described are essenti¬ 
ally elastic, adjustable, and they leave a considerable 
latitude within which their fulfilment is regarded as 
satisfactory. The bundles of fish, the measures of 
yams, or bunches of taro, can only be roughly assessed, 
and naturally the quantities exchanged vary according 

* Example* of scientific opinions, which ascribe to primitive law m 
general such a tmmi-religioua character, aro given lu the review entitled 
n Primitive Law/’ referred to above. 


to whether the fishing season or the harvest is more 
abundant. All this is taken into account and only 
wilful stinginess, neglect, or laziness are regarded as a 
breach of contract Since again, largesse is a matter of 
honour and praise, the average native will strain all his 
resources to be lavish in his measure. He knows, more¬ 
over, that any excess in zeal and generosity is bound 
to be sooner or later rewarded. 

We can see now that a narrow and rigid conception 
of the problem—a definition of 4 law ’ as the machinery 
of carrying out justice in cases of trespass—would leave 
on one side all the phenomena to which we have 
referred In all facts described, the element or aspect 
of law, that is, of effective social constraint, consists in 
the complex arrangements which make people keep to 
their obligations. Among them the most important 
is the manner in which many transactions are linked 
into chains of mutual services, every one of them having 
to be repaid at some later date. The public and cere¬ 
monial manner in which these transactions are usually 
carried out, combined with the great ambition and 
vanity of the Melanesian, adds also to the safeguarding 
forces of law 

The Rules of Law in Religious Acts. 

I have referred so far mainly to economic relations, 
for civil law is primarily concerned with ownership and 
wealth among savages as well as among ourselves. 
But we could find the legal aspect in any other domain 
of tribal life. Take, for example, the most character¬ 
istic at ts of ceremonial life- the rites of mourning and 
sorrow lor the dead. At first we perceive in them, 
naturally, their religious character- they are acts of 
piety towards the deceased, caused by fear or love or 
solicitude for the spirit of the departed As ritual 
and public display of emotion, they are also part of the 
ceremonial life of the community. 

Who, however, would suspect a legal side to such 
religious transactions ? Yet in the Trobnands there is 
not one single mortuary act, not one ceremony, which is 
not considered to be an obligation of the performer 
towards some of the other survivors. The widow weeps 
and wails in ceremonial sorrow, in religious piety and 
fear - but also because the strength of her grief affords 
direct satisfaction to the deceased man’s brothers and 
maternal relatives. It is the matnlineal group of 
kindred who, according to the native theory of kinship 
and mourning, are the people really bereaved The 
wife, though she lived with her husband, though she 
should grieve at his death, though often she really and 
sincerely does so, remains but a stranger, by the rules 
of matrilineal kinship. It is her duty towards the 
surviving members of her husband’s clan, accordingly, 
to display her grief, to keep a long period of mourning 
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and to carry the jaw-bone of her husband for some 
years after his death. Nor is this obligation without 
reciprocity. At the first big ceremonial distribution, 
some three days after her husband’s death, she will 
receive from his kinsmen a ritual payment, and a 
substantial one, for her tears; and at later cere¬ 
monial feasts she is given more payments for the 
subsequent services of mourning. It should also be 
kept in mind that, to the natives, mourning is but a 
link in the lifelong chain of reciprocities between 
husband and wife and between their respective families. 

The Law of Marriage. 

This brings us to the subject of marriage, extremely 
important for the understanding of native law 
Marriage establishes not merely a bond between hus¬ 
band and wife, but it also imposes a standing relation 
of mutuality between the man and the wife’s family, 
especially her brother. A woman and her brother are 
bound to each other by characteristic and highly 
important ties of kinship. In a Trobnand family a 
female must always remain under the special guardian¬ 
ship of one man—one of her brothers or, if she has none, 
her nearest maternal kinsman. She has to obey him 
and fulfil a number of duties, while he looks after her 
welfare and provides for her economically even after 
she is married. 

The brother becomes the natural warden of her 
children, who therefore have to regard him and not 
their father as the legal head of the family. He in 
turn has to look after them, and he has to supply the 
household with a considerable proportion of its food. 
This is the more burdensome since marriage being 
patrilocal, the girl has moved away to her husband’s 
community, so that every time at harvest there is a 
general economic ckassS-croise all over the district. 

After the crops are taken out, the yams are classified 
and the pick of the crop from each garden is put into a 
conical heap. The main heap in each garden plot is 
always for the sister’s household. The sole purpose of 
all the skill and labour devoted to this display of food 
is the satisfaction of the gardener’s ambition. The 
whole community, nay, the whole district, will see the 
garden produce, comment upon it, criticise, or praise. 
A big heap proclaims, in the words of my informant : 

“ Look what I have done for my sister and her family. 

I am a good gardener and my nearest relatives, my 
sister and her children, will never suffer for want of 
food ” After a few days the heap is dismantled, the 
yams carried in baskets to the sister’s village, where 
they are put up into exactly the same shape in front of 
the yamhouse of the sister's husband; there again the 
members of the community will see the heap and 
admire it. This whole ceremonial side of the trans- 


| action has a binding force which we know already. 
The display, the comparisons, the public assessment 
impose a definite psychological constraint upon the 
giver—they satisfy and reward him, when successful 
work enables him to give a generous gift, and they 
penalise and humiliate him for inefficiency, stinginess, 
or bad luck. 

Besides ambition, reciprocity prevails in this 
transaction as everywhere else; at times, indeed, it 
steps in almost upon the heels of an act of fulfil¬ 
ment. First of all, the husband has to repay by 
definite periodic gifts every annual harvest contribu¬ 
tion. Later on, when the children grow up, they will 
come directly under the authority of their maternal 
uncle ; the boys will have to help him, to assist him in 
everything, to contribute a definite quota to all the 
payments he has to make. His sister’s daughters do 
but little for him directly, but indirectly, in a matrilmeal 
society, they provide him with his heirs and descendants 
of two generations below. 

Thus placing the harvest offerings within their 
sociological context, and taking a long view of the 
relationship, we see that every one of its transactions is 
justified as a link in the chain of mutualities. Yet 
taking it isolated, tom out of its setting, each trans¬ 
action appears nonsensical, intolerably burdensome 
and, sociologically, meaningless, also no doubt “ com¬ 
munistic ” ! What could be more economically absurd 
than this oblique distribution of garden produce, where 
every man works for his sister and has to rely in turn 
on his wife’s brother, where more time and energy is 
apparently wasted on display, on show, on the shifting 
of the goods, than on real work ? Yet a closer analysis 
shows that some of these apparently unnecessary 
actions are powerful economic incentives, that others 
supply the legal binding force, while others again are 
the direct result of native kmship ideas. It is also 
clear that we can understand the legal aspect of such 
relations only if we look upon them integrally without 
over-emphasising any one link in the chain of reciprocal 
duties. 

The real reason why all these economic obligations are 
normally kept, and kept very scrupulously, is that failure 
to comply places a man in an intolerable position, while 
slackness in fulfilment covers him with opprobrium. 
The honourable citizen is bound to carry out his 
duties, though his submission is not due to any instinct 
or intuitive impulse or mysterious ‘ group-sentiment/ 
but to the detailed and elaborate working of a system, 
in which every act has its own place and must be per¬ 
formed without fail. Though no native, however 
intelligent, can formulate this state of affairs in a 
general, abstract manner, or present it as a socio¬ 
logical theory, yet every one is well aware of its exist- 
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ence, and in each concrete case he can foresee the 
Consequences. 

The Rules of Custom defined and classified. 

If we designate the sum total of rules, conventions, 
and patterns of behaviour as the body of custom, there 
is no doubt that the native feels a strong respect for all 
of them, has a tendency to do what others do, what 
every one approves of, and, if not drawn or driven in 
another direction by his appetites or interests, will 
follow the biddings of custom rather than any other 
course. The force of habit, the awe of traditional 
command and a sentimental attachment to it, the 
desire to satisfy public opinion -all combine to make 
custom be obeyed for its own sake. In this the 
‘ savages 9 do not differ from the members of any self- 
contained community with a limited horizon, whether 
this be an Eastern European ghetto, an Oxford college, 
or a Fundamentalist Middle West community. But 
love of tradition, conformism, and the sway of custom 
account but to a very partial extent for obedience to 
rules among dons, savages, peasants, or Junkers. 

Limiting ourselves strictly to savages once more, 
there are among the Trobrianders a number of tradi¬ 
tional rules instructing the craftsman how to ply his 
trade. The inert and uncritical way in which these 
rules are obeyed is due to the general ‘ conformism of 
savages' as we might call it But m the main these 
rules are followed because their practical utility is 
recognised by reason and testified by experience 
Again, other injunctions of how to behave in associating 
with one’s friends, relatives, superiors, equals, and so on, 
arc obeyed because any deviation from them makes 
a man feel and look, in the eyes of others, ridiculous, 
clumsy, socially uncouth. These are the precepts of 
good manners, very developed in Melanesia and most 
strictly adhered to. There are further rules laying 
down the proceedings at games, sports, entertainments 
and festivities, rules which are the soul and substance 
of the amusement or pursuit and are kept because 
it is felt and recognised that any failure to 1 play 
the game’ spoils it — that is, when the game is 
really a game! In all this, it will be noted, there are 
no mental forces of inclination or of self-interest, or even 
inertia, which would run counter to any rule and make 
its fulfilment a burden. It is quite as easy to follow 
the rule as not, and once you embark upon a sporting 
or pleasurable pursuit, you really can enjoy it only if 
you obey all its rules whether of art, manner, or game. 

There are also norms pertaining to things sacred and 
important, the rules of magical rite, funerary pomp, or 
what not. These are primarily backed up by super¬ 
natural sanctions and by the strong feeling that sacred 
matters must not be tampered with. By an equally 


strong moral force are maintained certain rules of 
personal conduct towards near relatives, members of 
the household and others towards whom strong senti¬ 
ments of friendship, loyalty, or devotion are felt, which 
back up the dictates of the social code. 

This brief catalogue is not an attempt at a classifica¬ 
tion, but is mainly meant to indicate clearly that,bcsides 
the rules of law, there are several other types of norm 
and traditional commandment which are backed up by 
motives or forces, mainly psychological, in any case 
entirely different from those which are characteristic of 
law in that community. Thus, though in my survey 
attention has naturally been mainly focussed on the 
legal machinery, 1 was not intent on proving that all 
social rules are legal, but on the contrary, T wanted to 
show that the rules of law form but one well-defined 
category within the body of custom 

An Anthropological Definition of Law. 

The rules of law stand out from the rest in that they 
are felt and regarded as the obligations of one person 
and the rightful claims of another. They arc sanctioned 
not by a mere psychological motive, but by a definite 
social machinery of binding force, based, as we know, 
upon mutual dependence and realised in the equivalent 
arrangement of reciprocal services, as well as in the 
combination of such claims into strands of multiple 
relationship. The ceremonial manner in which most 
transactions are carried out, which entails public control 
and criticism, adds still more to their binding force. 

We may therefore finally dismiss the view that 
‘ group-sentiment * or ‘ collective responsibility ’ are 
the only or even the main force which ensures 
adhesion to custom and which makes it binding or 
legal Esprit de corps , solidarity, pride in one’s com¬ 
munity and clan exist undoubtedly among the Mela¬ 
nesians—no social order could be maintained without 
them in any culture high or low. I only want to enter 
a caution against such exaggerated views as those of 
Rivers, Sidney Hartiand, Durkheim, and others, which 
would make this unselfish, impersonal, unlimited group- 
loyalty the corner-stone of all social order in primitive 
cultures. The savage is neither an extreme ‘ collec¬ 
tivist ’ nor an intransigent ‘individualist - he is, like 
man in general, a mixture of both. 

It results also from the account here given that 
primitive law does not consist exclusively or even 
mostly of negative injunctions, nor is all savage law 
criminal law. 4 So far we have met with positive 
commandments only, the breach of which is penalised 
but not punished, and the machinery of which can by 
no procrustean methods be streftohed beyond the line 

4 Quotations of such opinions in modem anthropological literature and 
a criticism of them is given in the review entitled " Primitive Law/' referred 
to above. 
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which separates civil from criminal law. If we have 
to provide the rules described in these articles with 
some modem, hence necessarily inappropriate, label, 
they must be called the body of ‘ civil law ’ of the 
Trobriand Islanders. 

1 Civil law/ the positive law governing all the 
phases of tribal life, consists then of a body of binding 
obligations, regarded as a right by one party and acknow¬ 
ledged as a duty by the other, kept in force by a specific 
mechanism of reciprocity and publicity, inherent in the 
structure of their society. These rules of civil law arc 
elastic and possessing a certain latitude. They offer 
not only penalties for failure, but also premiums for an 
overdose of fulfilment Their stringency is ensured 
through the rational appreciation of cause and effect 
by the natives, combined with a number of social and 
personal sentiments such as ambition, vanity, pride, 
desire of self-enhancement by display, and also attach¬ 
ment, friendship, devotion and loyalty to the kin 

It scarcely needs to be added that Maw * and * legal 
phenomena/ as we have discovered, described, and 
defined them in a part of Melanesia, do not consist in 
any independent institutions Law represents rather 
an aspec t of their tribal life, one side of their structure, 
than any independent, self-contained social arrange¬ 
ments Law dwells not m a special system of detrees, 
which foresee and define possible forms of non-fulfil¬ 
ment and provide appropriate barriers and remedies 
Law is the specific result of the configuration of obliga¬ 
tions, which makes it impossible for the native to shirk 
lus responsibility without suffering for it in the future 

Specific Legal Arrangements 

The rare quarrels which occur at times take the form 
of an exchange of public expostulation ( yakala ), in 
wluch the two parties assisted by friends and relatives 
meet, harangue one another, hurl and hurl back 
recriminations. Such litigation allows people to give 
vent to their feelings and shows the trend of public 
opinion, and thus it may be of assistance in settling 
disputes. Sometimes it seems, however, only to 
harden the litigants. In no case is there any definite 
sentence pronounced by a third party, and agreement 
is but seldom reached then and there. The yakala 
therefore is a special legal arrangement, but of small 
importance and not really touching the heart of legal 
constraint 

Some other specific legal mechanisms may also be 
mentioned here. One of them is the kaytapaku , the 
magical protection of property by means of conditional 
curses When a man owns coco or areca palms in 
distant spots, where it is impossible to keep watch over 
them, he attaches a palm leaf to the trunk of the tree, an 
indication that a formula has been uttered, which 


automatically would bring down ailment on the thief. 
Another institution which has a legal side is the kaytu - 
butabuj a form of magic performed over all the coconut 
trees of a community to bring about their fertility, as 
a rule in view of an approaching feast. Such magic 
entails a strict prohibition to gather the nuts or to 
partake of coconut, even when imported. A similar 
institution is the gioara 5 A pole is planted on the reef, 
and this places a taboo on any export of certain valu¬ 
able objects, exchanged ceremonially in the kula f while 
their importation on the contrary is encouraged This 
is a sort of moratorium, stopping all payments, without 
any interference with the receipts, which also aims at 
an accumulation of valuable objects before a big cere¬ 
monial distribution Another important legal feature 
is a sort of ceremonial contract, called kayasa . fl Here 
the leader of an expedition, the master of a feast, or the 
entrepreneur in an industrial venture, gives a big cere¬ 
monial distribution Those w r ho participate in it and 
benefit by the bounty are under an obligation to assist 
the leader throughout the enterprise. 

All these institutions, kayasa , kaytapaku , and kaytu - 
butabu, entail special binding ties But even they are 
not exclusively legal It would be above all a great 
mistake to deal with the subject of law by a simple 
enumeration of these lew arrangements, each of which 
subserves a special end and fulfils a very partial 
function. The mam pi ounce of law is in the social 
mechanism which is to be found at the bottom of all 
the real obligations and covers a very vast portion of 
their custom, though by no means all of it, as we know. 

Conclusion and Forecast. 

I have dealt here only with one province of Melanesia, 
and the conclusions arrived at have naturally a limited 
range. These conclusions, however, are based on facts 
observed by a new method and regarded from a new 
point of view, so that they might stimulate other 
observers to take up a similar line of study in other 
parts of the world. With a wider and more elastic 
‘ minimum definition ’ of law, there is no doubt that new 
legal phenomena of the same type as those found in 
N.W. Melanesia will be discovered. There is no doubt 
that custom is not based only on a universal, undiffer¬ 
entiated, ubiquitous force, this mental inertia, though 
this unquestionably exists and adds its quota to other 
constraint. There must be in all societies a class of 
rules too practical to be backed up by religious sanctions, 
too burdensome to be left to mere goodwill, too person¬ 
ally vital to individuals to be enforced by any abstract 
agency. This is the domain of legal rules, and I venture 
to foretell that reciprocity, systematic incidence, 
publicity and ambition will be found to be the main 
factors in the binding machinery of primitive law. 

* Comp the account of this institution in H Argonauts of the Western 
Pacific " (references In Index h.v. Ga^ata) , also descriptions to Prof. 84Hg- 
mon'ii " Melanesians/* and in the present writer's ** The Natives of MaJUT* 
(T runs R hoc. ttfS.AiutraUa, vol 39 ), of the gola at gora among the Western 
Papuo Melaneeianfi. 

* *' Argonauts of the Western Padfrc/* See In Index s.v. 
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Man in the Past. 

Les onlines de Vhumamte . Par Prof Rene Verneau. 
(Bibhothique generate illustree, 1.) Pp 80 + 59 
planches. (Paris : F. Rieder et Cie, 1926.) 15 francs. 
To summarise adequately and in popular language the 
present position of our knowledge of the origin and 
development of mankind in a compass of less than 
eighty pages of not very small type, is a feat which is 
possible only to a master of his subject with a gift of 
lucid exposition such as Prof Verneau In this little 
book the umnstructed reader will find all that is 
essential for a thorough understanding of the elements 
of his subject and the hearing upon it of the geo¬ 
logical and paheontological evidence. Nor has the 
author hesitated to deal with matters on which the 
views of experts differ. Even such questions as the 
antiquity of the Calaveras skull and the theories of 
Ameghmo on the antiquity of man in .South America 
are briefly discussed and the points at issue set forth. 
On the question of Neanderthal man, Prof Verneau 
gives a succinct and carefully argued summary of the 
evidence upon which is based his own view that 
Neanderthal man is not an aberrant and extinct form, 
but stands in the direct line of descent as evidenced 
by atavistic types such as the Australian Prof 
Vemeau’s exposition is greatly helped by a very full 
series of remarkably well produced illustrations which 
alone would make this little book a possession to be 
desired by any archaeologist 

Prehistoric and Roman Wales By Dr R. K. M. 
Wheeler, Pp 229. (Oxford: Clarendon Press, 
London: Oxford University Press, 1925.) i&s net. 
Walks is a country which presents many difficulties 
and many pitfalls to the student of prehistory The 
evidence is often scanty and sometimes, when con¬ 
sidered in relation to the succession of cultural periods 
elsewhere, entirely lacking; and both in its character 
and in its distribution it is frequently puzzling to 
interpret, In the present volume, Dr. Wheeler has 
essayed to weave a connected story out of this material 
and, within the limitations imposed by the nature of 
his data, he has been eminently successful. His views 
are sane and cautious, but at the same time inspired 
with an imagination which is kept under careful 
restraint by a keen appreciation of how far his facts 
are capable of carrying the proof of any suggested con¬ 
clusions. A$ an example may be cited the skilful use of 
probable climatic and geographical conditions in explain¬ 
ing the character and distribution of the palaeolithic 
implement in Wales, the emergence of the area as a 
meeting place of culture from east and west, and its 
final transformation into a true frontier province under 
the ptnpire. His word of caution in regard to the, 


perhaps, too exuberant plotting of prehistoric trade 
routes is timely as well as characteristic. Amid so 
much that is excellent, a special commendation of the 
valuable summary and analysis of our present know¬ 
ledge of Roman Wales may not be out of place. 

Mystery Cities: Exploration and Adventure in Luba - 
antun. By Thomas Gann. Pp. 252 + 32 plates. 
(London : Gerald Duckworth and Co , Ltd., 1925.) 
21 s net. 

Dr. Gann is well known as an explorer in the realms 
of Central American archceology, and needs no intro¬ 
duction. Those who liave read his “ In an Unknown 
Land ” can have no doubt of his ability to describe 
his adventures in pursuit of scientific data with a 
graphic power and a humour which endear him to 
the hearts of his readers, while giving a sufficient 
account of his results to make his book of permanent 
value as a record. He here describes his journey of the 
season 1924-25 in British Honduras, first to explore 
mounds at Xunantunich and afterwards to Lubaantun, 
where he joined Lady Brown and Mr Mitchell -1 ledges, 
his fellow-concessionaires, and continued the work of a 
preceding preliminary reconnaissance. 

One of the results of the journey, as is well known, was 
the discovery of the remarkable amphitheatre which 
has no parallel in the whole area once occupied by the 
Maya It provided seating accommodation for at 
least 5000 people “ or at a pinch possibly 10,000,” and 
measures approximately 350 feet from east to west by 
300 feet from north to south, the greater part of the 
space being taken up by seating and standing accom¬ 
modation for the spectators of whatever weft taking 
place in the arena There is a pathetic interest in turn¬ 
ing from Dr. Gann's description of the monuments of 
the ancient Maya to his account of their degenerate 
descendants of to-day, to whom he docs more than 
justice 

Aspects of Psychology. 

(1) Education as the Psychologist Sees It. By Prof. W. 
13 . Pillsbury Pp. ix + 342. (New York. The 
Macmillan Co , 1925 )* 8s. 6 d. net. 

(2) Old and New Viewpoints in Psychology By Prof 
Knight Dunlap Pp. 166. (London: Henry 
Kimpton, 1925.) ios 6 d. net. 

(1) Prof, Pillsbury aims at presenting a concise 
summary of the problems of the teacher as they appear 
to the psychologist. The first part deals with the 
statistical side of psychological research and the nature 
of intelligence. Then follows an account of the general 
psychological processes and laws helpful to the teacher, 
namely, instinct, habit, attention, reasoning A chapter 
is* devoted to feeling and emotion in relation to dis¬ 
cipline. At the end of each chapter is a list of questions. 
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To the teacher with a good psychological training the 
book is a useful synopsis of much scattered work, but 
to the beginner and to the general reader, to whom the 
writer also wishes to appeal, it may give the entirely 
illusory idea that much more is known than is actually 
the case. There is little indication of what is hypothesis 
and what is theory. The interpolation of physiological 
details—for example, the synaptic hypothesis, to ex¬ 
plain associated acts—does not elucidate psychological 
occurrences. The account of correlation is of little 
value to any one who already knows it and inadequate 
as a first introduction If it is necessary to introduce 
the Freudian theories at all, then more space should 
have been devoted to them ; casual criticism, with no 
indication of the data for criticism, is out of place in 
an elementary book. The difference between suppres¬ 
sion and repression is not made clear. 

Although somewhat stereotyped, parts of the text arc 
interesting Its defects are largely due to its note form. 

(2) Prof Dunlap has brought together a number of 
papers given by him to various societies, and, as might 
be expected, they arc of unequal value. The first 
chapter, on mental measurement, is the best, being a 
very able review of current work on the subject. The 
author gives an account of the work leading up to the 
present-day intelligence tests ; he describes the aims and 
methods of the tests, discusses the claims legitimate and 
illegitimate of workers in this field, and issues a warning 
against the futility of many popular expositions. 

The chapters on spiritualism and on the comic are 
somewhat sketchy accounts of a vast field Dr 
McDougall’s theory of laughter published in this 
journal in 1903 might help to elucidate some of the 
problems of the latter The chapter on present-day 
schools of psychology enables the author to tilt at all 
the more outstanding current systems Doubtless the 
most ardent Freudian would agree with the author that 
to “ repress effectively ” is the greatest asset a human 
individual can have the trouble lies in the adverb 
attached. 

As lectures they must have been very stimulating; 
whether they merit book form is doubtful 

Art and the Unconscious * a Psychological Approach to 
a Problem of Philosophy. By John M. Thorburn 
Pp xii-+ 242 (London: Kegan Paul and Co, Ltd,, 
1925,) 105 “ 6 d. net 

Mr. Thorburn has attempted to discover how far the 
problems of art and the sources of its inspiration may 
be restated in the light of contemporary theories of the 
unconscious lie begins by considering a domain 
where we are all artists, namely, the dream life, and 
goes on to relate this to the problems of the nature and 
origm of the imagination, art and the archaic, the 
function of symbolism, etc. The range of subjects 
discussed is wide, comprising literature, architecture, 
painting, and music. 

The author has derived much inspiration from the 
writings of Freud and Jung, but he does not therefore 
make the mistake of neglecting conscious processes in 
his enthusiasm for the unconscious. The book is a 
contribution to the interpretation of art, to philosophy, 
and to the psychology of the imagination. The style is 
not ^ easy and m places is decidedly laboured, due 
obviously to the difficulty of the conceptions. 


Medical Science. 

Arteriosclerosis: a Summary View , By the late Rt. 
Hon. Sir T. Clifford Allbutt. Pp. viii + io8. (Lon¬ 
don : Macmillan and Co., Ltd., 1925) 5 $ net. 
Intended for the busy practitioner, this summary of 
a larger work contains added material which makes 
the essay an admirable statement of the present state 
of knowledge of the subject. Sir Humphry Rolleston, 
who saw the little work through the press, reminds the 
reader of additions made by the author to the science 
and art of medicine. “ Some of these are now so 
thoroughly incorporated in common knowledge and 
practice that our indebtedness in this respect is largely 
forgotten, such as the invention of the clinical ther¬ 
mometer now in use and the description of syphilitic 
disease of the cerebral arteries.” His distinction 
between hyperpiesia, or high blood pressure of obscure 
origin, and the hyperpiesis of renal disease, which is 
in one sense the kernel of the essay, will also take its 
plare in medicine surviving the elucidation of what 
is now obscure. For the light shed on the difficult 
problems of arterial disease and its consequences the 
volume will have many readers. It deserves a wider 
public for its amazing skill in the marshalling of hosts 
of facts and its delightful literary style. 

Lister and his Achievement: being the First Lister 
Memorial Lecture delivered at the Royal College of 
Surgeons of England on May 14, rgzy By Sir Wm 
Watson Cheyne Pp. iv +136. (London: Long¬ 
mans, Green and To , 1925 ) 7 s. 6 d. net. 

The First Lister Memorial Lecture was a compression 
of a short history of Lister’s work. Both are here 
printed together; the first occupies the opening 
thirty-eight pages of the volume and the second the 
remainder as an appendix. Without consideration 
of the necessity of such an arrangement if the lecture 
is to be given permanence m its original form, the 
plan is nevertheless not a perfect mode of presentation. 
At the same time no one who is genuinely interested 
in the development of surgery and m the life of its great 
English exponent would sacrifice any one of the 
glimpses which Sir Watson Cheyne has given of his 
great teacher. It may be said, however, that the 
earnest championship of the whole technique and 
nomenclature of Lord Lister’s practice met with in 
these pages as against the newer ‘ improvements ’ is 
now receiving much more support than formerly from 
many surgeons, and we may still see a revival of 
antiseptic surgery. 

Natural History. 

(1) The Monkeyfolk of South Africa. By F. W. Fit i~ 
simons. Second edition. Pp, xiv + 172 + 48 plates 
(London: Longmans, Green and Co., 1924.) ioj. 6d 
net. 

(2) Chats on British Mammals: Ungulates , Carnivores , 
and Insecttvores. By Dr. Jas. J. Simpson. Pp 
122 + 4 plates. (London : The Sheldon Press; New 
York and Toronto: The Macmillan Co., 1924.) 
2s. 6d. net. 

(1) In his preface Mr. Fitzsimons says: “I am a 
strong- advocate of books being written in simple 
language, because they are then easily comprehended 
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by learned men and women, as well as the most ignorant 
schoolboy or girl.” That sentence may not be a model 
of tactful expression, but it shows consideration for the 
learned, and that, alas ! is far from general. The author 
also says, very truly, that: “ In the degree that a 

writer is able to interest the mind of the reUder, so just 
in that degree will he succeed in impressing the cells 
of the grey matter of the brain. Unless the teacher 
succeed in arousing the intelligent interest of his pupil, 
he can make but little headway ” There is, however, 
a right and a wrong way of doing this, and most 
certainly Mr Fitzsimons has followed the latter 
Apparently imagining it to be impossible to give a 
direct and at the same time an interesting account of 
the monkeys of South Africa and their habits, he has 
chosen to play the part of a talkative and most irri¬ 
tatingly well-informed monkey. Many a moralist, no 
doubt, has used such a device for the conveyance and 
gilding of his philosophic pills ; but the naturalist 
should remember that he is dealing with lilies and 
refined gold, 

(2) A glimpse of the right way to arouse and secure 
the “ intelligent interest 99 of a pupil m his natural 
surroundings may be got from J)r Simpson’s “ Chats 
on British Mammals/’ an early one of a series of little 
books containing the admirable “ ten-minute 99 talks 
on natural history broadcast by the author from the 
Cardiff Station. M. A C H. 

Animal Life in the Sea. By R. J Daniel. Pp 119 + 4 
plates (Liverpool: University Press of Liverpool, 
Ltd., London : Hodder and Stoughton, Ltd , 1925 ) 
5s. 6 d. net 

Mr. Daniel gives a popular account of marine creatures 
from microscopic plants to fishes and whales, finishing 
with descriptions and explanations of various legendary 
sea serpents. It is a well-planned book, simply written, 
and will serve admirably for a first step towards 
interesting untrained observers in all that is to be 
found in the sea, the habits of the animals living in it, 
and the various phenomena connected with them, 
besides simple discussions of physical and chemical 
conditions from the surface to the depth of the ocean 
The larger sea animals are most to the fore—fishes, 
whales, and giant cuttles—the illustrations being culled 
from many sources, including some from ancient maps 
and old pictures of sea monsters Deep-sea animals 
are given special prominence, and the short account 
of conditions and life in the ocean depths is perhaps 
the best part of the book. In the small space of 
117 pages an amount of interesting information has 
been included that might well have made a larger 
volume. 

Concerning the Habits of Insects . By F. Balfour- 
Browne. Pp. x+169 + 9 plates. (London. Cam¬ 
bridge University Press, 1935.) 6 s. net. 

This small volume is the aftermath of the Christmas 
lectures, intended for a juvenile audience, which the 
author delivered at the Royal Institution in 1924. Its 
aim & to stimulate an interest in insect life and induce 
Others to make observations in the wide field before 
them. In the first chapter the author utilises his own 
favourite studies of water-beetles as art example of what 
insect collecting may lead to. It is true that most of 
the/eai investigators in entomology were at one time 


in their lives collectors. There are also a great many 
folk who remain real collectors without ever becoming 
real entomologists, It is hoped that Mr. Balfour- 
Browne’s book may lead to some depletion of the ranks 
of the latter class and, if so, retard the extinction of 
some of the more rare local insects 
In Chapter 2 the author describes his own delightfully 
simple and effective methods of observing the behaviour 
of some of the commoner solitary bees and wasps The 
succeeding three chapters are devoted to phases of the 
habits of caterpillars, dragonflies, and water beetles. 
All these accounts arc written in a pleasing freshness 
of style, and there is no mistaking that the author has 
observed personally most of what he writes about. 
The book concludes with remarks on the economic 
significance of insects especially m relation to the 
transmission of tropical diseases. This apologia, as we 
may call it, for entomology winds up with an allusion 
to the possibility of a livelihood now being earned by 
its pursuit, although Mr. Balfour-Browne deplores any 
one taking up the subject with that intention. 

A. D I. 

Notes on the Birds of Cley } Norfolk. By the late II. N. 
Pashley. Pp. 138 + 2 plates (London* H F. and 
G. Witherby, 1925 ) 7$. 6 d. net. 

The late Mr Pashley had the good fortune to live for 
many years on a part of the Norfolk coast which is 
almost unrivalled in the British Isles as a locality for 
rare migrants, and as a practising and well-known 
taxidermist he had great numbers of interesting speci¬ 
mens through liis hands, in addition to the birds which 
he saw or obtained himself. The greater part of his 
small book—now published just after his death at the 
age of eighty-onc years—consists of extracts from his 
ornithological diaries covering a period of thirty-eight- 
years : this is a rich mine of information. There 
follows a systematic list in which the chief facts are 
conveniently summarised for each species There are 
also a few pages of more general reminiscences. 

One of the most interesting points which emerges 
relates to the changes which have taken place within 
the period covered. As Mr B. B Riviere says in his 
foreword, “ The Shore-Lark and Lapland Bunting, 
which in the sixties and eighties respectively were 
regarded as very great rarities, are now regular winter 
visitors to Cley, the former in considerable numbers. 
The Black-tailed Godwit, no specimen of which appears 
to have found its way into Pashley’s shop until the 
year 1917, has since then occurred regularly in the 
neighbourhood as an autumn, and occasional spring, 
migrant; whilst the Sandwich Tern, a rare passer-by 
of the eighties, now breeds in hundreds, almost within 
sight of Mr. Pashley's windows.” These are gratifying 
facts to set off against the depletion of our avifauna 
m so many other directions. 

Zoological Handbooks. 

Zoologisches Worterbuch Von Dr Erwin Hirsch- 
Schweigger. (Veit’s Sammlung Wissenschaftlicher 
Worterbticher.) Pp. viii + 628. (Berlin und Leipzig: 
Walter de Gruyter und Co., 1925). 26 gold marks. 
This short zoological dictionary is- intended as a * first 
aid 1 for professional zoologists, teachers, students, and 
amateur naturalists, its object being to provide a means 
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of rapid orientation, without entering into pimute 
details, The ground covered is not restricted to zoology 
in the narrow sense, but includes cytology, anatomy, 
genetics, and theoretical biology in general. 

As regards systematic zoology, the higher sub¬ 
divisions down to orders and the most typical families 
are well represented. Brief diagnoses of these are given, 
together with references to some of the genera and 
species. The value of these diagnoses and other 
definitions is enhanced by numerous cross-references. 
Some of the systematic groups are provided with index- 
numbers of the “ Bibliotheca Zoologica,” to which the 
reader is referred for further information. The geo¬ 
graphical distribution of separate forms is indicated in 
a similar manner, the respective regions being arranged 
at the end of the book in tabular form. The classifica¬ 
tion adopted is also given at the end, side by side with 
that of the “ Bibliotheca Zoologica.” A useful feature 
of the dictionary is the accentuation of Latin and latin¬ 
ised words and the etymology of these and other foreign 
words, given in brackets. 

In a book of this type it is perhaps inevitable that 
certain inaccuracies will occur. Thus the Aggregataria 
(or Aggregatidse) are referred to the Gregarimda 
instead of to the Coccidia; the causative organism of 
tropical malaria is referred to as Plasmodium prcecox , 
without mention of the name P. falciparum. The 
retention of Hartmann’s artificial group Binucleata 
does not accord with the view of most protozoologists. 
The various members of the family Filariidce, which 
actually belong to different genera, arc all placed in one 
genus, Filaria. These minor defects do not detract 
from the general merit of the book, which may be 
recommended as a useful short guide to zoological 
nomenclature. (AH o are. 

Animal Classification and Distribution, a Pricis Reference 
Book : for Students of Elementary Zoologyt at Secondary 
Schools , Colleges , and the Universities ; being a Time¬ 
saving Synopsis with Provision for a Digest of Lecture 
Notes and Sketches . By Douglas M. Reid. (Griffin’s 
Scientific Text-books,) Pp. xv + 51 (every other page 
blank). (London: Charles Griffin and Co., Ltd., 
1925.) 6 s. net 

The purpose of this volume is expressed in the opening 
lines of the preface : “ Experience in teaching students 
of zoology lias shown that many who are unfamiliar 
with the laws and principles of classification lose much 
time in searching various books to determine the 
position of some organism, . . . and to meet this need 
the present synopsis is provided.” It must be said at 
once that the volume will require many emendations 
and additions if it is to enable the student to determine 
the position of the animals he sees or collects. A number 
of the small subdivisions containing relatively rare 
forms might well have been omitted and the space so 
obtained devoted to a fuller definition of the main 
groups. Many of the definitions contain loose state¬ 
ments which will lead to misunderstanding; e.g. 
“ epithelium absent ” is given as one of the characters 
of Nematoda (no doubt coelomic epithelium was 
intended), and Gordius is said to be free living—a 
statement which takes little account of the life-history ; 
the Zoantharia are defined as having a calcareous 
skeleton, but the example of the order correctly cited is 
Actinia, which has no skeleton. The author Would do 


well to study page 9 and ask himself how the reader 
will know by inspection whether certain worms M have 
possessed chaetae,” if in all Polychssta the “ head end 
is fitted with tentacles ”; if the posterior sucker of a 
leech is on the posterior segment, why the leeches alone 
among annelids are cited &$ exhibiting embryonic 
development; if Gephyrea are hermaphrodite (see 
Bonellia) and the mouth and anus are at the opposite 
ends of the body (see Sipuneulus),'and why the presence 
of a vascular system and nephridia are noted in 
Gephyrea but left ’unnoticed in Oligochata and 
Polychseta, where they (especially the vascular system) 
are much more typical. 

We do not feel able to recommend this volume as 
tending to a solution of the student’s difficulties in 
classification. 

Plant Morphology. 

Monocotyledons : a Morphological Study By Dr. Agnes 

Arber. (Cambridge Botanical Handbooks.) Pp. 

xv 4 -258. (Cambridge: At the University Press, 

1925.) 21s. net. 

Dr. Arber has produced a very clear, learned, and 
admirably illustrated treatise on the monocotyledons. 
To be properly appreciated it must be studied in detail, 
since it is a carefully reasoned morphological study 
dealing with the study of plant oigans from the point 
of view of their internal structural features as well 
as of their external Thus the root, the axis, the 
foliage leaf in its various forms as represented in the 
monocotyledons, and the prophyll, including phyllo- 
clades, are fully treated. The seedling and its interpreta¬ 
tion is also discussed at length. In the chapter on 
the reproductive phase the floral peculiarities exhibited 
are described and details of the structure of the embryo 
, sac and ovule are given. 

This is followed by a discussion on taxonomy and a 
very interesting chapter on parallelism in evolution. 
The book concludes with a full bibliography and 
carefully prepared index. 

Dr, Arber, though a disciple and fellow-worker of 
the late Miss Ethel Sargent, has largely followed her 
own ideas in writing this book and the result is a work 
full of fresh light on a fascinating problem—the meaning 
and interpretation, especially as regards their vegetative 
features, of the very diverse organisms which are 
grouped together in the phylum monocotyledons. 

Many theories have been put forward to explain 
the relation of the monocotyledons to the dicotyledons, 
the most generally accepted being that the fprmer 
have arisen from the latter. Dr. Arber, however, 
considers that the evidence, both from the living plants 
and the scanty fossil records, is not sufficient to warrant 
acceptance of such views. She would rather maintain 
that the great groups of flowering plants came in¬ 
dependently into existence, and that their immense 
variety of form and structure at the present day is due 
to reduction, fusion and degeneration. Adaptation, 
she holds very strongly, affords no explanation of the 
characters which distinguish groups. 

Both text apd figures deserve the careful attention 
of botanists and student* of evolution. The book is 
not only one for which the author deserves very high 
praise, but is abo a production which reflect* great 
credit on the Cambridge University Press. 
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An Introduction to Plant Anatomy. By Prof. Arthur 
J. Eimes And Prof, Laurence H. MacDaniels. 
(McGraw-Hill Publications in the Agricultural and 
* Botanical Sciences.) Pp. xv + 364, (New York: 
McGraw-Hill Book Co., Inc.; London : McGraw- 
Hill Publishing Co., Ltd., 1925,) 175. 6 d. net. 

It is rare, indeed, that one meets a book that needs 
little but commendation, yet such is the case in con¬ 
nexion with this detailed text-book of plant anatomy. 
Without embarking upon general theories, the authors 
are merely concerned with the descriptive morpho¬ 
logy of vascular plants. Physiological and ecological 
aspects of morphology, and the practical applications 
of this subject, are indicated incidentally to the general 
treatment, while comparative morphology is used 
only when it may help to make clear structural com¬ 
plexity. Although the treatment of the subject is in 
no way causal, yet the developmental side of morpho¬ 
logy is well to the fore in chapters on meristems, the 
primary and secondary plant bodies, and in the 
treatment of cambial activities. 

The view-point from which the organisation of the 
vascular tissues is developed is that these are primarily 
laid down on a cylindrical plan, from which various 
subordinate types can be traced. The treatment of 
this subject is as thoroughly up-to-date as the rest 
of the book. Lists of recent references are given at 
the end of each chapter, while excellent illustrations 
abound, notably those of different types of wood, 
presented by the courtesy of the United States Forest 
Service. The result is a well-balanced book which 
can scarcely fail to be of value to any botanist who 
uses morphological data. 

Geology, 

(x) Mineralogie. Von Prof. Dr. R, Brauns. (Sammlung 
Goschen, Band 29.) Sechste verbesserte Auflagc. 
Pp. 143. 1*25 gold marks. 

(2) Geschtckte der Geologic . Von Prof. Dr. K. Hummel 
(Sammlung Goschen, Band 899.) Pp. 123. 1-25 

gold marks. 

(Berlin und Leipzig ; Walter de Gruyter und Co., 
* 9 * 5 -) 

These are recent issues of this excellent series which 
has been employed in Great Britain for practice 
in reading scientific German, The first (1) is a 
miniature text-book of mineralogy quite sufficient to 
give a sound elementary knowledge of the subject, 
ft will be all the more welcome in Britain that Nau- 
manp’s notation of costal faces is discarded and only 
those of Weiss and Miller are placed before the student. 
The second (2) is a remarkably full but concise 
description of the historical development of geological 
science in all its branches. 

GeMaUungsgeschichU der Erie . Von Dr. Leopold 

Kohn. (Sammlung Borntrager, Band 7.) Pp. vii + 200. 
(Berlin: Gebr, Borntrager, 1925.) 7*50 gold marks. 
Tata is a readable but somewhat discursive account of 
the problems presented by the history of the earth. 
Special attention is given to the geosynclinal theory of 
mountain formation, which in one form or another has 
gained considerable support in recent years, though it 
!%g not obtained the approval of Prof. Heim. On 


this and other subjects the opinions of different authors 
are freely quoted. Altogether it is a stimulating book, 
and if it is somewhat inconclusive, that is largely to be 
attributed to the difficulties inherent in many of the 
questions with which it deals. A folder is included, 
giving a synopsis of the different stages in the earth’s 
history. 

Popular Astronomy. 

A Popular Guide to the Heavens : a Series of Eighty-six 
Plates ; with Explanatory Text and Index By Sir 
Robert Stawell Ball. Fourth edition, completely 
revised and edited by the Rev. T E. R. Phillips. 
Pp. xii + 84-1- 86 plates +13 (London * George 
Philip and Son, Ltd ; Liverpool. Philip, Son and 
Nephew, Ltd , 1925.) 155. net. 

After an interval of fifteen years since the publication 
of the third edition, this book now appears rehabilitated 
under Mr. Phillips’s able revision To the usual 
planetary diagrams, numerous lunar and stellar 
charts, drawings of planets and comets, a number of 
photographs have been added to represent the work 
of modern astronomical photography, together with 
a concise summary of such topics as methods of 
measuring the distances of the stars, the classification 
of stellar spectra, and new information on variable 
stars 

It is to be regretted, however, that sunspots—a 
source of interest to many people possessing small 
telescopes—are not represented by a short series of 
photographs, illustrating, for example, the growth of 
a typical stream of spots The single plate portraying 
sunspots by direct photography is, we think, unwisely 
retained from the last edition to the exclusion of 
more recent and better photographs. The Stonyhurst 
charts might also have been mentioned as being very 
useful to the amateur 

It can be said with confidence that every one 
interested in astronomy, whether possessing a telescope 
or not, will be well equipped with this popular guide— 
a title which deservedly expresses its purpose in the 
fullest sense. 

A Voyage in Space ■ a Course of Six Lectures “Adapted 
to a Juvenile Auditory ” delivered at the Royal Institu¬ 
tion at Xmas 1913. By Prof II. H. Turner. Second 
edition, with an Addendum on Recent Discoveries. 
Pp. xvi + 344. (London * The Sheldon Press ; New 
York and Toronto: The Macmillan Co., 1925.) 
7 s 6 d. net. 

The first edition of this book was published during 
the unsettled times of 1915. The publication of a 
second edition comes, therefore, as a welcome reminder 
of these excellent lectures, which being reproduced in 
print are made accessible to an increasing number of 
hearers beyond the limits of the lecture room. To 
those who have heard one of Prof. Turner’s discourses 
on astronomy, the book will require no further intro¬ 
duction. To others, a hearty invitation may^be given 
to share in the good things provided for the young 
people (and their seniors) at the Royal Institution. 
.A glance at the numerous illustrations, averaging at 
least one to every three pages of text, will show the 
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original, simple, and often amusing manner in which 
the author characteristically presents his subject to his 
audience. 

The first three lectures arc concerned with the pre¬ 
parations for the journey : (1) The starting-point, our 
earth ; (a) the length of our voyage and the start 
through the air ; (3) journeying by telescope, The 
remaining lectures are devoted to the journey itself: 
(4) visit to the moon and planets , (5) visit to the sun ; 
(6) visit to the stars. During the interval of ten years 
between the publication of the two editions, the great 
advances of astronomy call for the uddendum In 
forty pages it is only possible, as the author says, to 
give samples of these advances Nevertheless, the 
reader is introduced to things appertaining to rela¬ 
tivity, the study of the upper air, recent ideas on 
stellar evolution, and the measurement of the diameter 
of a Orioms 

Mathematics. 

Nouveau iratit de mathimatiques gSnirales Par Prof, 
Eugene Fabry. Tome 2 Analyse. Integrates, 
Equations differenticlles, denvees partielles, courbure, 
series trigonometriques, M6camque: vecteurs, 
cinematique, statique, dynamique, resistance des 
matenaux ; theone des erreurs. Quatrteme edition 
entterement refondue. Pp 276. (Paris ■ J. Her¬ 
mann, 1925.) 40 francs. 

Prof. Fabry’s object in this volume is to give a working 
knowledge of elementary mathematical analysis, leading 
to some of its mechanical applications. In the first 
half, dealing with differentiation, integration, and 
differential equations, he sketches the more familiar 
processes of the calculus but generally omits any 
reference to the refinements which a pure mathe¬ 
matician now considers to be essential to the discussion 
Thus the account of Fourier series covers six pages, in 
which it is shown how to evaluate the coefficients, and 
includes no mention of the validity of Fourier’s expan¬ 
sion Subject to such limitations, the section on 
analysis contains little that is actually wrong. In the 
tompass of 120 pages the ground covered ranges from 
elementary calculus to partial differential equations 
and Stokes 1 theorem. A reader prepared to disregard 
the niceties of pure mathematics will often find that 
the brevity of Prof. Fabry’s treatment adds interest 
to the topics discussed. 

Passing to the second half of the book, the section 
on statics contains three pages about catenaries. 
Centres of gravity and moments of inertia are discussed 
more fully In dynamics there are chapters dealing 
with the motion of a single particle and with that of 
a rigid body about an axis. The last two chapters are 
devoted to the resistance of materials and the theory 
of errors, and are followed by a collection of 276 
formulae. 

Prof. Fabry’s style is lucid throughout, and his 
treatment of the various subjects discussed is brief 
through his ignoration of mathematical subtleties, 
not thr«fugh over-condensation. The book, now in 
its fourth edition, is of greater value to engineers using 
mathematics as a tool than to students. the latter 
will generally find the author’s treatment to he 
inadequate. w. E. H. B. 


Modern Physics. t 

The Spedroscopy 0/ X-rays . By Prof. Manne Sieghahn. 
Translated with the author’s additions by Prof. 
George A. Lindsay. Pp. xii + 287. (London: Oxford 
University Press, 1925.) 20$, net. 

This is an excellent translation of Prof. Siegbahn’s 
well-known book, and it will be widely appreciated. 
Prof. Siegbahn and his pupils have made the field of 
X-ray spectroscopy peculiarly their own, and no one 
is better qualified than the author to review the present 
position of the subject. The refinements in technique 
which he has introduced have led to a knowledge of 
X-ray spectra which approaches m accuracy that of 
optical spectra at no very recent date, and the imposing 
table at the end of the book giving the principal X-ray 
spectral lines is a revelation as to the extent of the 
field surveyed. 

The book has been written throughout from the 
view-point of the experimental investigator. Discus¬ 
sions of the purely theoretical aspect have not been 
entered into, hut just so much theory has been given 
as will illustrate the interest of the various experi¬ 
mental results. The matter has been most carefully 
and wisely chosen with this object in mind 
The subject naturally divides itself into two parts, 
dealing with technique and with the significance for 
atomic physics of X-ray spectra respectively. In the 
first part an account is given of the types of X-ray 
tube, of spectroscopic apparatus, and of sources of 
high-tension current. Here will be found many useful 
.hints, tables of the properties of materials, and a fnass 
of information collected and arranged. The second 
part describes the laws of excitation of the spectra, the 
K y L, M y and N series, absorption spectra, the system¬ 
atic arrangement of the spectral lines and its inter¬ 
pretation. The last chapter gives an account of the 
methods, other than those of wave-length measure¬ 
ment, which provide a means of measuring the inner 
energy levels of the atom. 

X-ray spectroscopy is making such rapid advances 
that any review of it will need constant revision. One 
feels very grateful to the author for having found time, 
in the midst of his investigations, to collect the informa¬ 
tion and present it in an attractive and convenient 
form. His book is an excellent introduction to the 
subject and review of the present state of knowledge, 
and is in a form which will make it possible to bring it 
up-to-date in future editions. Prof. G. H. Lindsay 
has worked in the author’s laboratory, and his trans¬ 
lation does full justice to the simple and readable 
style of the original book. 

A Treatise on Electricity . By F. B. Pidduck. Second 
edition. Pp. xiv + 664. (Cambridge: At the Uni¬ 
versity Press, 1925*) 2U. net 

The first edition of Mr. Pidduck’s valuable treatise on 
electricity appeared in 1916, and the important advances 
made in the science during the past ten years have 
necessitated some changes in the present edition. In 
the earlier part of the book the most important 
alteration is to be found in the mathematical introduc¬ 
tion, the vectorial methods and notation now employed 
resulting in considerable improvement in the subsequent 
mathematical analysis. The author, however, is on 
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his guard against abandoning Cartesian analysis for 
a complete symbolic calculus, and his treatment should 
appeal to the physicist. 

In the later chapters modem work has been described 
in considerable detail, though the treatment of recent 
theories of magnetism is somewhat slight. The 
chapter on electric oscillations is of great interest, 
and we find here scientific accounts of the triode as 
generator, detector, and amplifier, and also a description 
of its use for the production of short waves having 
a wave-length of only 30 or 40 cm. In the chapter 
on electricity in gases we have an account of the 
nuclear theory of the atom, and the results of Aston 
on the composite nature of the chemical elements 
obtained by means of his mass spectrograph A 
separate chapter has been assigned to Rontgen rays, 
in which is given a compact but readable summary of 
the diffraction of the rays by crystals and of the nature 
and origin of the X-ray spectra of the elements The 
last chapter deals with the electrical theory of matter, 
including Bohr’s theory of the origin of spectra, the 
experiments of Gerlach and Stern showing definite 
orientation of electron orbits in a magnetic field, and 
the theories of the Zeeman and the Stark effect In 
its revised form this treatise should prove of great 
assistance to the student of advanced physics 

The Dynamical Theory of Sound. By J)r Uorate 

Lamb. Second edition Pp. vm + 307. (London 

Edward Arnold and Co., 1925.) i8i net 

The lucidity which characterises all Prof Lamb’s 
writings is exemplified in a marked degree in his 
treatise on the dynamical theory of sound In this 
respect he follows in the footsteps of his master, Lord 
Rayleigh, to whom he acknowledges his indebtedness 
For the second edition a thorough-revision has been 
earned out, and a number of errors have been corrected 
In its new form, the book should be of the greatest 
value to a student beginning the serious study of the 
subject. It is, however, to be regretted that the 
accounts given of recent applications arc somewhat 
slight. Many readers would have welcomed more 
detailed dcscnptions of the hot-wire microphone, the 
methods employed in sound-ranging, and the problems 
of physiological acoustics. 

Colloid Chemistry. 

The Effects of Ions in Colloidal Systems . By Prof. 

Leonor Michaelis. Pp. 108. (Baltimore, Md 

Williams and Wilkins Co.; London. Bailltere, 

Tindall and Cox, 1925.) 12s. 6 d. net. 

The author of this volume, who is a professor of 
biochemistry in Japan, was invited to lecture in the 
United States during April and May 1924. The 
material of these lectures is now presented as a brief 
monograph. In the introductory lecture, a defence 
is made of the pursuit by a biochemist of a line of 
research in pure physical chemistry Such a defence is 
scarcely necessary, since it is a well-known phenomenon 
that a biologist with a genius for work in physical 
science* having a different range of interests and of 
relevant data from the professional physicist or chemist, 
can often make a contribution of exceptional value to 
progress of pure science. 


In the present instance the subject selected has been 
“The Effects of Ions in Colloidal Systems,” and in a 
series of eight short lectures the author has presented 
in a most effective manner some of the principal 
problems that are encountered in this field of work, 
although he does not find himself able, in every case, 
to offer a complete solution. His chief interest appears 
to consist in the detection and study of“ “ eleitric 
double layers,” but one of the most interesting lectures 
deals with the properties of charcoal as an absorbent. 
This familiar material, instead of being a typical 
absorbent, as is generally supposed, appears to be 
unique amongst inanimate systems, since “ experience 
has shown that any substance dissolved in an excess 
of water is adsorbed by charcoal,” which “ possesses a 
prominent faculty for adsorbing . non-iomsed 
electro-indifferent substances ” 

The author introduces the term “ acidoid ” to 
describe substances such as mastic which have the 
properties of insoluble acids, whilst insoluble amino- 
acids are described as “ ampholytoids ” Fortunately, 
he has not yet begun to describe silver iodide as an 
“ electrolytoid ” in order to emphasise the fact that it 
is almost insoluble in water, but this will doubtless 
follow in due course 

English readers will be interested in the book, but 
will regard its price as excessive. 

Introduction a VHude des colloides: Hat colloidal et ses 

applications Par Prof. W. Kopaczewski Pp. vn + 

226 + 2 planches (Paris* Gauthier-Villars ct Cie, 

1925.) 16 francs 

The first 64 pages of this small work profess to give 
the principal facts about the colloidal state, “ all hypo¬ 
theses and theories . being passed over in silence,” 
while the remainder is divided into two parts, dealing 
with its industrial applications and witli the colloidal 
state and life This ratio of space, which is to be 
found in some other recent publications and appears to 
be becoming specific to the subject, seems a little 
difficult to justify , if it is granted, the author may be 
said to have done his work well. Although the in¬ 
dustrial applications cover an immense field—cellulose 
and its esters, artificial silk, glue and gelatin, soil, beer, 
are among the sub-headings—he succeeds remarkably 
well, on the whole, m showing how the progress of 
colloid chemistry has thrown light on empirical pro¬ 
cedure, or has led directly to the invention of new 
processes. 

Jn the part devoted to the phenomena of life, in¬ 
ordinate space is given to the work of Leduc, which, 
fascinating as some of the experimental results are, can 
scarcely be considered seriously as throwing light on 
what goes on in organisms. The author is a medical 
man, and this explains the somewhat extended treat¬ 
ment of subjects for which the general reader is not 
prepared, like anaphylactic shock ; whether a book of 
the present kind is the place for a somewhat surprising 
and emphatic condemnation of blood transfusion may 
also seem doubtful. 

The book will no doubt give a number of readers 
the impression that ‘there is something' in colloid 
chemistry, and may induce a few .of them to seek some¬ 
thing more than a mere bowing acquaintance with the 
discipline. 
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Chemical Analysis. 

The Theory of Quantitative Analysts and its Practical 
Application . By Dr. Henry Bassett. (Twentieth- 
Century Chemistry Series) Pp. vin + 308. (London. 
G. Routledge and Sons, Ltd., 1925.) 155 net. 

Dr. Bassett has produced a most interesting and valu¬ 
able hook It is not a treatise on analysis; it is rather 
an exposition of modem ideas in physical chemistry, 
copiously illustrated by reference to detailed accounts 
of good analytical methods. For example, the chapter 
on the solubility product treats of various silver- 
halogen titration methods, and the determination of 
barium as sulphate In connexion with co-ordination 
and complex 10ns, one finds a number of nickel-cobalt 
separations and the ammonium phosphomolybdate 
precipitation Colloids, amphoteric compounds, electro¬ 
affinity, the composition of aqueous ammonia--such 
are a few of the other chapter headings. 

The work is useful to the student and to the analyst 
alike A careful perusal should help materially towards 
a knowledge of modern concepts of physical chemistry, 
while the < riticism from a new point of view reveals the 
strength or weakness of the many analytical methods 
dealt with, A search for new methods should be 
assisted by an application of the principles set forth in 
the book, since in this way it may often be recognised 
at the outset that a suggested course of action is unsound 
and therefore not worth investigation. 

The book is well produced, and very few typographical 
errors have been noticed. T. W H 

Miscellaneous. 

/Szj-fQjj: a Century of Stupendous Progress . By 
Joseph McCabe Pp. viii+168 (London: Watts 
and Co , 1925.) 55. net 

Mr. McCabe presents in this very intriguing book a 
thesis involving two points: (a) “ that there has been 
in the last one hundred years more progress in every 
respect than had ever been witnessed in five hundred 
years before, and (b) that this progress is due almost 
entirely to science.” The author makes out a very 
strong case Mr. McCabe is apparently moved to a 
defence of modern progress partly by the contributions 
of Bertrand Russell and Schiller in the “ To-day and 
To-morrow ” series issued by Messrs, Kegan Paul, 
Trench, Trubner and Co., Ltd , and partly by the per¬ 
sistence with which certain writers decry modem 
tendencies and belittle our times. Against such men 
the author expresses himself very vigorously. But 
after all this sort of cry has been common to all ages 
and civilisations. 

However, whatever may be the promptings, Mr 
McCabe has presented a very effective picture of life in 
1825 at all angles in contrast with the conditions of 
to-day, and in the latter portion of his work he shows 
very forcibly the part science has played in this social 
and economic evolution. It may be argued that 
civilisation reached heights in the past in every way 
comparable with those of to-day, but there is much in 
the author’s contention that a culture which did not 
reach or touch the common people cannot be counted 
as a general influence. It is from this point of view 


that Mr. McCabe's case derives its main strength. 
“ From the world of the Middle Ages no reform could 
be expected. The five .per cent, of Europe who could 
read and think were precisely those who profited most 
by the existing order of things; the ninety-five per 
cent., the mass of the workers, lived at so low an 
intellectual level that they hardly ever dreamed of 
changes.” We feel confident that this stimulating 
book will find a ready public. I. B. H. 

* 

Meteorological Office: Air Ministry. British Rainfall, 
1924. The Sixty-fourth Annual Volume of the 
British Rainfall Organisation. (M.O. 275.) Pp. 
xv+ 266. (London: H.M. Stationery Office, 1925.) 
i$s. net. 

This work maintains the same high order which has 
characterised its predecessors, although the super¬ 
intendency of the British Rainfall Organisation has 
again changed hands, Mr. R. Corless now being 
responsible. In addition to the general table giving 
the rainfall of the individual observers at nearly 5000 
stations, many details of considerable interest are given. 
Maps and tables show the distribution of rainfall in 
each month and for the year, and its relation to the 
average Discussions are given of heavy falls in short 
periods and of the number of days with rain, as well 
as of spells of dry and wet weather during the year. 
Records are given of evaporation and percolation 
through the soil 

For the British Isles generally, 1924 was the wettest 
year since 1903, and at many stations it was the wettest 
year on record For the whole area the rainfall was 
17 per cent, in excess of the normal; in 1903 the excess 
was 27 per cent A local downpour of 9*4 inches 
occurred on August 18 at Cannington, Somerset, of 
which at least 8 inches fell in 5 hours , this unpre¬ 
cedented rainfall is discussed at length in a special 
article by Dr. Glasspoole. Details are also given of the 
widespread deluge in the great thunderstorm of May 31, 
floods being general in western and northern districts. 

In each month from April to October the rainfall 
was above the average, which is the longest sequence 
of wet months since before 1881. 

Statistics are given showing the relative dryness or 
wetness of each month or year in the series 1881 to 
1924 for England and Wales, Scotland and Ireland 
separately, and for the British Isles as a whole. 

C. II. 

Chambers's Encyclopedia: a Dictionary of Universal 
Knowledge . New edition, Edited by Dr. David 
Patrick and William Geddie. Vol. 7 : Manchester 
to Pennywort. Pp. iv + 855. (London and Edin¬ 
burgh : W, and R* Chambers, Ltd.; Philadelphia : 
J. B. Lippincott Co., 1926.) 20 s. net. 

Seven out of ten volumes of this useful encyclopaedia 
have now appeared. The present volume bears evi¬ 
dence of revision and correction up to last year, and 
some of the articles have been completely rewritten 
since the earlier editions. It is no mean feat to 
compress such subjects as mining into seven pages, 
music into five, or Norway into less than six, but it 
appears to be done successfully in this work without 
sacrificing essentials and yet keeping the articles in a 
readable form. There are several new coloured maps. 


/V iff/ft/ m tat Frit am by K, tSi K. Cl ark, Erfinlm*xh* 




Supplement to Nature 


No, 2948 MAY i, 1926 


The Source of SteHar Energy, 

By Prof. A. S, Eddington, F.R S. 


TT is generally agreed that the gravitational energy 
A released by contraction is quite insufficient to 
provide the heat squandered by the stars in radiation. 
The Helmholtz-Kelvin hypothesis of contraction leads 
to an age of the sun, and therefore of the solar system, 
which is much too low. Revision of Kelvin’s calcula¬ 
tion in the light of modern results does not materially 
alter his figures; the present position is that the 
contraction theory gives an age of the sun 46 million 
years, or 19 million years if we measure from the time 
when its photospheric temperature reached 3000°. 
Moreover, these figures are rather too high, because 
they make no allowance for energy retained in the sun 
as energy of ionisation, which substantially reduces the 
amount left available for radiation. 

Physical and geological evidence seems to be con¬ 
clusive that the age of the earth—reckoned from a 
period which by no means goes back to its beginnings 
as a planet—is much greater. The age of the older 
rocks found from their uranium-lead' ratio is generally 
put at 1200 million years; lower estimates have been 
urged by Prof, Joly, but none low enough to save the 
contraction hypothesis. An extension of the Kelvin 
time-scale is also demanded by the evolution of the 
earth-moon system. On the astronomical side there 
is the evidence of the Cepheid variables; if S Cephei 
has no supply of energy other than contraction, we can 
calculate the rate at which its density must be increasing 
And the consequent change of period of its pulsations. 
This turns out to be much greater than the observations 
will admit, and it is found that at least in the Cepheid 
stage, evolution is proceeding at not mote than one- 
hundredth of the rate given by the contraction hypo¬ 
thesis* This argument, although primarily referring to 
the pulsatory theory, should apply also to rival theories 
which admit that the light-period is intrinsic in the star 
Whether it is a period of vibration or rotation, 

„ * We seem to require a timescale which will allow at 
least 10 1 * years lor the age of the sun ; certainly we 
* cannot abatc v our demands below 20* years. It is 
necessary to look for a more prolific source of energy 
to maintain the heat of the sun and stars through this 

narrow down the 

Kln|*a Cottage (Uatrentty 


field of search. No source is of any avail unless it 
liberates heat in the deep interior of a star , The crux of 
the problem is not merely the provision for surface 
radiation, but the maintenance of the star’s internal 
heat which keeps the gravitating mass from collapsing. 
To keep the sun in its present condition of distension 
it is necessary to maintain within it a temperature- 
gradient climbing from 6ooo° at the surface to 
40,000,000° at the centre; if the present gradient is 
not kept up the sun will contract and evolve prema¬ 
turely, Clearly you cannot maintain a temperature- 
gradient by supplying heat at the bottom end. If this 
year the sun encountered a swarm of meteors which 
bombarded it with enough energy to furnish a year’s 
supply of radiation, that would not add a year or even 
a day to the life of the sun; its internal readjustments 
would go on unaffected. All that would happen would 
be that the sun would give us twice the normal amount 
of radiation this year. 

Since we cannot very well imagine an extraneous 
source of beat able to release itself at the centre of the 
star, the idea of a star picking up its energy as it goes 
along seems to be definitely ruled out. It follows that 
the star contains hidden within it the energy which 
has to last the rest of its life. But energy cannot be 
successfully hidden; it betrays itself because it has 
(or because it is) mass. Energy of 9 x io*° ergs has a 
mass 1 gm., and this will count as part of the mass 
of the star determined by astronomical methods. 
Energy of 1*8 x io 64 ergs has a mass 2 x io M gm., which 
is the mass of the sun; consequently that is the sum 
total of the energy that the sun contains. How much 
of this is capable of being converted into radiation we 
do not know; but if it is all available, there is enough 
to maintain the sun’s radiation at the present rate for 
15 billion years. To put the argument in another form, 
the heat emitted by the sun each year has a mass of 
Ido billion tons; and if this loss of mass continued 
there would be no mass left at the end of 15 billion 
years. 

Subatomic Energy. 

This store of energy is, with insignificant exception, 
•energy of constitution of the atoms and electrons; that 
is to say, subatomic energy. Granting that the Kelvin 
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time-scale is inadequate, granting that our argument I release much less energy proportionately; so that dot 


against extraneous sources of energy is valid, granting 
that the accepted view of the conservation of mass and 
energy is not erroneous, the source must be subatomic 
enefgy, for everything else has been eliminated. Most 
of the store is energy inherent in the constitution of 
the electrons and protons and cannot be set free unless 
they are annihilated. We have to suppose that a 
proton and electron run together, their electric charges 
cancel, and nothing is left but a splash in the ether 
which spreads out as an electromagnetic wave carrying 
off the energy. The possibility of this occurrence has 
long been a favourite speculation , for my own part, 
I first encountered it in Larmor’s “ Aether and Matter ” 
(1900), where a vivid picture is drawn of the creation 
of a proton and electron by cutting the ether round a 
tube and giving it a permanent twist, and it is discreetly 
hinted that the tube might one day slip back. Whilst 
this is one alternative, a small—but perhaps sufficient— 
part of the store can be released by a less drastic process, 
namely, the transmutation of the elements. When a 
helium atom is formed out of protons and electrons, 
o*8 per cent, of the mass, and therefore o-8 per cent, of 
the energy, disappears. If this evolution of the elements 
is occurring in the stars, the energy so released might be 
the source we are looking for. 

The conclusion that an appreciable part of the energy 
of protons and electrons can be released without 
destroying them is due to Dr. Aston's researches with 
the mass-spectrograph in 1920. He proved that the 
deviations of the chemical atomic weights from whole 
numbers was generally due to the elements being 
mixtures of isotopes, and that the weights of individual 
atoms approximate very closely to whole numbers in 
terms of 0~i6 ; but for the hydrogen atom the small 
but significant deviation was confirmed, the weight 
being i*008 and not exactly 1 This shows that the 
proton when isolated as in hydrogen has mass 1*008, 
but when brought into close contiguity with electrons 
in the nuclei of helium or higher elements, it has a 
combining mass i-ooo. The difference no doubt 
represents the ordinary decrease of electrostatic energy 
when positive and negative charges are brought near 
together; and by the usual electromagnetic laws the 
disappearing energy (and mass) is carried away as 
radiation. If then helium is being formed in the stars, 
a supply of radiant energy is being released possibly 
sufficient to maintain their heat; and although mass 
is being radiated away, the total number of protons and 
electrons remains undiminished. This hypothesis was 
rather favourably considered by Prof. J. Perrin and the 
writer in 1920, but subsequent consideration has at any 
rate not strengthened its probability. 

The further steps of evolution of higher elements 


more than about 1 per cent, of the total store can be 
released, and that only if the material consists initially 
of hydrogen. In most of the work on the radiative 
theory it has been unnecessary to assume any particular 
chemical constitution of the star, except for the one 
proviso that there is not an excessive proportion of 
hydrogen ; hydrogen gives widely different results from 
all the other elements, so that, curiously enough, the 
isolated scrap of information which we possess as to the 
chemical composition of the stellar interior bears upon 
this important question Pdo not think we can admit 
more than 10 per cent, of hydrogen even in the youngest 
stars; it would thus appear that the evolution of the 
elements is far advanced in the pre-stellar nebular stage. 
In that case not more than one-thousandth of the total 
subatomic energy is releasable by transmutation, and 
the life of the sun past and future is brought down to 
1*5 x 1 o 10 years—a period perhaps not inadequate, but 
leaving little to spare. If we want more than this we 
must accept the hypothesis of annihilation of protons 
and electrons. The question now being put to the 
stars is, which of the two alternatives—transmutation 
or annihilation of matter—is providing the main supply 
of stellar energy ? 

Until recently the problem of the source of stellar 
energy was only of importance in connexion with the 
time-scale, and there was no pressing need for a 
decision between scales of io 10 and io 18 years. In 
1916, when I began the studies described in the two 
preceding lectures, a more intimate contact with the 
problem seemed imminent, since some assumption 
must be made as to the relative distribution of the 
source in different parts of the interior. This dis¬ 
tribution could be calculated definitely according to 
the Kelvin theory; but that theory was already 
obsolescent and there was no interest in working out 
the problem on such a basis. Progress became possible 
when it was realised that, within reasonable limits, the 
distribution of the sourefhad only a minor influence 
on the results, and the question could be relegated to 
the stage of second approximation which we were not 
yet ready to undertake. It was early in 1924 that the 
problem was raised acutely by the conclusion that the 
dwarf stars are still in the condition of a perfect gas, 
contrary to the then accepted theory of evolution. 
It became clear that any new theory of evolution 
must be closely bound up with the lows of subatomic 
energy. 1 

The Problem of Evolution. 

It is well known that there is a certain statistical 
locus—a curve on the magnitude-type diagram—to¬ 
wards which the stars tend to concentrate. It tins a 
merit of the giant and d warf theory of evolution that 
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it indicated this locus as the track of evolution of an 
average star. Any arbitary change in the rate of 
liberation of subatomic energy would cause the star to 
move to some other position on the track, and the laws 
of subatomic energy were therefore only concerned in 
determining the rate of progress , 1 e. the time-scale. 
They did not determine the track. The new conclusion 
makes this explanation of the statistical locus unten¬ 
able. An arbitrary change in the liberation of sub¬ 
atomic energy will make the dwarf stars move off the 
track; we have therefore to exclude such arbitrary 
changes ; that is to say, we have to consider the laws 
governing the liberation of subatomic energy if we are 
to understand the statistical locus. 

In particular, the close dependence which we have 
found between luminosity and mass excludes any 
evolution of faint stars from bright stars unless we 
can admit that the mass decreases considerably during 
the star’s lifetime Not only in the giant and dwarf 
theory, but also in the theory which preceded it, 
evolution from the bright stars of types B and A to 
the famt stars of type M along the dwarf series has 
been a fundamental assumption To avoid a complete 
upheaval of these ideas, we must admit substantial 
decrease of mass, and therefore the annihilation of 
matter. From this point of view—the aspect which 
concerns astronomers most practically— the hypothesis 
of annihilation of matter is really the most conserva¬ 
tive ; that does not necessarily make it true, but it 
justifies us in discussing it very seriously 

It is possible that a star might change mass in other 
ways than by radiation, but these other changes are 
probably much smaller. With fair certainty we can 
set an upper limit to the amount of accretion by the 
stars from diffuse matter in space , this turns out to 
be much less than the loss by radiation. The escape 
of matter from the stars must also be much smaller 
I calculate that the sun’s chromosphere would have 
to move outwards continuously at 100 km. per sec. 
in order to carry away as much mass from the sun as 
escapes by radiation. Needless to say, such a material 
outflow would be detected by the Doppler effect. I 
think, therefore, that the rate of loss of mass by a 
star can be set equal to its radiation so that it is a 
known quantity (independent of our views of sub¬ 
atomic energy), and the only question is whether the 
lifetime is sufficient for this loss to be a determining 
factor in stellar evolution. If the lifetime continues 
until the loss exceeds r per cent., the protons and elec¬ 
trons must be disappearing. 

I suppose that most physicists will regard the subject 
of subatomic energy as a field of airy speculation. 
That is not the way in which it presents itself to an 
astronomer. Once it is granted that a star is evolving 


much more slowly than on the contraction hypothesis, 
so that its outflow of energy is practically the amount 
liberated within it, the measurement of the output 
of subatomic energy is one of the commonest astro¬ 
nomical measurements—the measurement of the heat 
and light of a star. Naturally the astronomer is not 
content to go on with these measurements indefinitely 
without an attempt to arrange them in some sort of 
coherence, to find out how they correspond with the 
internal temperature and density or the age of the 
material If the physicist had in his laboratory 
unknown sources of energy, the output of which he 
could measure and the physical conditions of which 
he could determine, he would not be so backward in 
speculating on the causes and laws of the phenomena. 
The astronomical study of subatomic energy is no whit 
less direct than this; and although our attempts to 
weave the observational results into order arc as yet 
unsuccessful, the problem is no more speculative than 
any other induction from experiment. 

Exhaustibility of the Source. 

Let us now examine some of the difficulties in the 
observational data. Consider the following : 

The sun liberates 2 ergs per gm per sec. against 58 ergs 
per gm per sec by Capella. 

The sun has 620 times the density and 3*7 times iht 
internal temperature of Capella . 

Surely if density and temperature have any effect 
at all on the liberation of subatomic energy they must 
stimulate it. Density in particular brings the ingredi¬ 
ents for any process closer togethei. Yet the sun, 
with higher temperature and density, liberates less 
than Capella I think the only answer is that the 
sun is getting worn out; that it has, in fact, moved on 
to the higher density and temperature in order to 
stimulate a failing supply It is admittedly an older 
star We have thus an important factor forced on us, 
namely, exluiustibility of the supply 

Now consider the two components of Capella: a 
single star divided into two parts, and in accordance 
with the mass-luminosity law the heavier component 
radiates and has radiated more ergs per gm. than the 
light component. Consequently it has used up more 
of its supply. Yet the more massive star, more 
exhausted, at lower density, and at lower temperature, 
still liberates more ergs per gm. than its companion. 

It may be urged that if the fission occurred within 
the last 100,000 years the components have not yet 
reached the steady state; in that case it would not 
be fair to equate the release of subatomic energy to the 
observed radiation. But the case of Capella is typical 
of the spectroscopic binaries in general, 2 and these 

' * Except that in the dwarf binaries there is no appreciable difference Id the 
internal temperatures of the two components. 
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are so numerous that they cannot all be of so recent 
a date, In most eclipsing variables , however, the 
faint component is the cooler, and its lower output of 
energy would thus be explicable. These are stars in 
which the two components are very close together— 
sometimes almost touching—and their formation is 
probably recent. It is just those stars in which (owing 
to recent formation) exceptional behaviour would be 
pardonable which require no excuse. 

Jeans suggests that when fission occurred the heavier 
component would appropriate the central portion of 
the original star, where the heaviest elements containing 
the more active sources might be concentrated. To 
this there are two objections. First, so far as we can 
calculate, diffusion is unable to effect any appreciable 
separation of the light and heavy elements m the life¬ 
time of a giant star. Secondly, the rotation of the star 
causes circulating currents which keep the material 
sufficiently stirred. This last conclusion rests on a 
theorem of Von Zeipel criticised by Jeans; but I am 
convinced that Von Zeipel is right It is therefore 
probable that when a star divides, the initial constitu¬ 
tion of the two components is identical. 

With regard to the latter point, some doubt may 
exist as to the efficiency of the stirring, owing to the 
likelihood that the circulation will become stratified. 
I understand that in a viscous liquid the vorticity has 
a tendency to break up into layers, so that the star 
might be divided into two or three shells with thorough 
mixing in each shell and not much mixing between 
successive shells. But even so I do not think that the 
general mixing would cease altogether. The diffusion 
which it has to counteract is exceedingly slow, and it 
would take at least io 18 years for the heaviest and 
lightest elements to separate. The age of Capella 
when it divided could not be much more than io 11 
years. Moreover, although the heavy elements would 
tend to sink to the centre in small stars, the tendency 
in massue stars like Capella appears to be opposite. 
According to physical theory, the heaviest atoms have 
the highest absorption coefficients and experience the 
greatest radiation pressure. The interaction of the 
gravitational and electrical fields with radiation 
pressure leads to curious results; so that in Capella 
the heaviest elements together with hydrogen and 
helium would flow towards the surface, the other light 
elements tending towards the centre. 

The Main Series, 

Turn now to stars on the * Main Series * which 
stretches from types 0 and B down the old dwarf series 
to type M. By far the majority of the stars are on 
this series, so that presumably it corresponds to the 
major part of a star's life. The giant stage appears 


to be a temporary halt during which a vety active, but 
soon exhausted, supply of energy is being tapped; 
the star then goes on to the Main Series, where it 
remains until its chief supply is exhausted. At this 
stage, if at all, the energy is being derived from 
annihilation of protons and electrons, for the star 
cannot move along the Main Series unless it undergoes 
substantial loss of mass. We might expect the stars 
to continue in this stage until the end, since it is 
difficult to see why the protons and electrons should 
ever grow tired of destroying one another; apparently, 
however, some more refractory material is present (or is 
evolved) in the star, so that in some stars at least a 
residuum remains unbumt, which passes on to the 
fiercer ordeal of the * White Dwarf * stage. 

In the Main Series we find a simplicity in the laws 
of subatomic energy which is perhaps more embarrassing 
than the previous complications. As II. N. Russell 
has pointed out, all the stars in this stage have practi¬ 
cally the same internal temperature. I find the central 
temperature on the Main Series to be 40 million degrees; 
Russell puts the figure rather lower. 

The close uniformity of internal temperature 
beautifully shown in a diagram for a considerable 
number of individual stars published by Russell 
(Nature, August 8, 1925, vol. 116, p 209). The 
following treatment may be considered supplementary 
to his. It is difficult to allow for the errors of observa¬ 
tional data of individual stars and to know just how 
much stress should be laid on particular discordances. 
We propose therefore the converse problem-Assum¬ 
ing a constant central temperature of 40,000,000° along 
the Main Series, we find the consequent relation between 
luminosity and spectral type and compare it with the 
relation indicated by the general stellar statistics. 

Results for assumed Central Temperature 4 x io 7 . 


Mass. 

Bol Mag. 

Vis. Mag. 

Eff. Temp. 

Tvpe 

0*182 

II# 94 

14*5 

a. 550 * 

<Md 

0*258 

10*25 

Ii*6 

3.21° 

Kg 

0*512 

7*26 

7*6 

4.540 

Ko 

0 746 

5*93 

6*1 

3,160 

c 4 

1*00 

4‘47 

4*5 

6,390 

F8 

1-58 

2**3 

2*5 

8,330 

AS 

2*56 

0*52 

0*9 

to,520 

Ao 

4*53 


-o*6 

13.360 

57 

11*46 

-3*86 

” 2*4 

17,460 

Ba 

37*7 

-6*44 

“43 

32,300 

Oe 

90-63 

-8*12 

-6 

26.200 

0 


From the mass in the first column and the assumed 
central temperature we can deduce the bolometriV 
magnitude and effective temperature by the radiative 
theory. 8 The reduction to visual magnitude is taken 
to correspond to the effective temperature, Jn the 
last column spectral types are assigned corresponding 
to the effective temperatures according to what f 

• Io the first three lines of the table-a small correction hat been applied t0 
the predicted botometrie magnitude* hi order to bring them closer to tk< 
empirical maH-kminosity curve, flhis correction ii derived from daU 
independent of the pr ae a nt type-lumiooalty comparison.) 
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suppose to be the most generally accepted scale. 
Taking columns 3 and 5 of the above table, we obtain 
a magnitude-type relation which follows with great 
Accuracy the central line of the Main Series as indicated 
by observational statistics. Without laying undue 
stress on the closeness of the accordance, we must 
conclude that the temperature in this phase of evolution 
is surprisingly steady. 

Whether the star requires a supply of 680 ergs/gm, 
sec. like V Puppis, 2 ergs/gm. sec. like the sun, or 
0*08 ergs/gm. sec. like Krueger 60, it has to rise 
to a temperature of about 40,000,000° to obtain it. 
Apparently at that critical temperature the supply is 
ad libitum . Can we suppose that energy issues freely 
from matter at 40,000,000° as steam issues from 
water at ioo° ? I think that physicists would be 
hard put to it to reconcile such extraordinary 
behaviour with any accepted principles, yet that is 
what the astronomical observations taken at face 
value seem to insist on. 

Overstability. 

Here we encounter another difficulty depending on 
* overstability/ Imagine a vertical cylinder with a 
piston, the chamber containing hot gas. To increase 
the resemblance to a star we must suppose that heat 
is continually being admitted into the chamber and 
an equal amount leaks away through the walls. The 
piston will rest in stable equilibrium on its cushion of 
hot gas, and if slightly displaced will return to its 
equilibrium position after small oscillations. But 
suppose that the piston operates a valve which admits 
extra heat to the chamber when the piston is lowered 
and shuts off the heat supply when the piston is raised. 
Then (allowing for the leakage) the chamber gains heat 
at the time of compression and loses heat at the time 
of rarefaction—just like the cylinder of any heat 
engine—consequently a slight displacement of the 
piston will set the engine working and the piston will 
move up and down with increasing amplitude. I call 
this * steam-engine ’ condition overstability : it is 
not instability (a tendency to move away from equili¬ 
brium), but a tendency to return towards equilibrium 
with too much impetus so that oscillations increase 
instead of dying out. Now it will be seen that if there 
is a critical temperature, the oscillations of a star work 
a valve just in this way: If the star is compressed it 
becomes hotter; a larger region is raised above the 
critical temperature and more subatomic energy is 
released; If it expands, the centre falls below the 
critical temperature and the heat supply stops. Con¬ 
sequently the star begins performing like a steam- 
engbie. If the power of the engine is only slight, it 
may be unable to overcome dissipative forces and the 


star will remain stable; but at least in the faint stars, 
which normally keep only a small region at the centre 
above the critical temperature, overstability will 
result. We know of some stars—the Cepheid Variables 
—which, whether from this cause or some other, are 
overstable and consequently pulsate, but they are 
uncommon, and they are all giant stars or stars at 
the head of the Main Series ; they are, in fact, just the 
wrong stars to suit the theory. 

1 have referred to this difficulty of overstability 
primarily as an argument against too readily accepting 
the idea of a critical temperature at 40,000,000°, but it 
is also a general difficulty. The channel between the 
Scylla of instability and the Charybdis of overstability 
turns out to be so narrow that it is difficult to devise 
any law of subatomic energy which will steer the star 
safely through it. Tentatively I am inclined to cut 
the knot by introducing yet another complication. 
I suppose that a change of temperature or density 
does not immediately change the rate of liberation 
of energy ; there is a time lag of months or perhaps 
hundreds of years, so that short-period changes have 
no effect This would happen if temperature and 
density controlled the rate of formation of self- 
destroying material which afterwards proceeded to 
liberate its energy spontaneously at a rate unaffected 
by temperature and density 4 

It will be seen that we have already encountered a 
number of difficulties. I daresay that we can wriggle 
out of these somehow, but that kind of procedure is 
not very convincing I think that a successful theory 
ought occasionally to predict right results at the first 
attempt and not invariably to guess wrong, afterwards 
making amends by introducing a new complication. 
It looks as though we have not yet the right clue ill 
our hands for a general synthesis of the problem of 
subatomic energy, and we are not prepared to advocate 
one theory in preference to another. We shall, how¬ 
ever, continue here to glean what facts we can from the 
astronomical observations, 

Dependence on Temperature and Density. 

By considering the stability of a star we can show 
that the rate of liberation of energy increases with 
temperature or density or with both. Let the rate of 
liberation of subatomic energy be E and the rate of 
radiation from the star be I. In a steady state 
Now suppose that E drops below L; the star 
contracts (as on the Kelvin hypothesis which postu- 

4 If the annihilation of matter were due to free electrons shooting at the 
protons in the nucleus and destroying them by direct hits, the rate would be 
proport tonal to pT*l (subject to a dependence on the chemical composition 
& the protons in some nuclei are better protected than in others). As this 
law seems to have no support from observation, we conclude that it is not 
the free electrons but the bound or the nuclear electrons which perform the 
'task, Hence arises the Idea of formation of elements with a pncktnt for 
•elf-destruction. 
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latcs £ » o), But it is generally agreed that L increases 
as the radius decreases, so that the deficit is made worse, 
further contraction ensues, with further increase of L, 
and the star gradually collapses To save the star 
we must suppose that the increase of temperature and 
density by the contraction causes an increase of E, so 
that E becomes greater than L and drives the star 
back to equilibrium. The threatened instability is 
not catastrophic, and the collapse would occupy a 
time comparable with the Kelvin time-scale; but of 
, course we must provide against such a collapse since 
we reject the Kelvin time-scale. 

In Jeans's theories the release of subatomic energy 
is supposed to be independent of the temperature and 
density (by analogy with ordinary radioactivity). 
This view is also taken by Nemst. I have felt con¬ 
strained to reject it from the beginnings of the 
researches on radiative equilibrium, since it leaves no 
means by which E and L for the different stars can 
be brought to a balance. Prodigious changes of 
density are required to alter L by a factor of more 
than 3 or 4, and as stated in the last paragraph, the 
adjustment of L is most probably in the wrong direction 
It seems essential that the adjustment should come 
about by changing E. It is true that theoretical 
physics opposes difficulties to the idea that stellar 
temperatures can appreciably affect subatomic pro¬ 
cesses ; but they are difficulties which obviously must 
be surmounted. It has, for example, been objected 
that the temperature in the stars is not great enough 
for the transmutation of hydrogen into helium—so 
ruling out one possible source of energy. But helium 
exists, and it is not much use for the critic to urge that 
the stars are not hot enough for its formation unless 
he is prepared to show us a hotter place . 

The assumption that E is independent of temperature 
and density gives a cast-iron rule into which there 
seems no hope of fitting the astronomical data. It 
requires that the energy per gram liberated and radiated 
by any star depends only on the age. What zero the 
age is to be reckoned from is not clear. In any case, 
study of coeval groups of stars such as the Pleiades, 
Hyades, Praesepe, etc., does not confirm this hypothesis 

Evidence of Decrease of Mass. 

We now consider more particularly the theory that 
the mass of a star changes considerably during its 
evolution. As already explained, this requires the 
more drastic hypothesis of annihilation of electrons 
and protons, transmutation of the elements being 
unable to provide sufficient energy for the longer time- 
scale involved. There can be no evolution down the 
Mam Series unless this change of mass is admitted ; 
the star would presumably evolve rapidly until it 


reached the Mail? Series, remain unchanged for the 
greater part of its life, and then go on to the white 
dwarf stage. That means that evolution would cease 
to play a prominent part in astrophysics. The fact that 
the stars leaving the Main Series (white dwarfs) are 
generally of smaller mass than the stars approaching 
it (giants) is an argument in favour of considerable 
change of mass in this stage. 

The statistics of giant stars also support this view. 
Assuming that the most diffuse condition is the earliest, 
the average mass of a star at or near birth can be found 
from the statistics of giant K and M stars. Determining 
the masses from the luminosities, we find that 90 per 
cent, of these young stars have masses between 2*4 and 
5*5 x sun ; whereas the average for the stars in general 
is less than that of the sun. This strongly suggests that 
most stars have lost a large part of their original mass. 
The result fits in well with the conclusion reached in 
the first lecture that the masses of the stars correspond 
to the critical range where radiation-pressure is gaining 
ascendancy. Taking the average of all the stars, say 
J to ix sun, radiation-pressure is between 0-007 an d 
0-05 of the whole pressure—clearly too low a value. 
But wc ought rather to take the initial masses before 
there was any wastage; the masses 2-4*5-5XSun give 
the proportion of radiation-pressure o 17-0-35, which is 
just the range likely to be effective. 

For this reason I conclude that stars are not usually 
born with mass less than 2 x sun. It might be argued 
that we do not observe diffuse stars of smaller mass 
because they condense very rapidly. But why ? 
They are not exhausting their store of energy so fast, 
and ought to evolve more slowly. 

Coeval Stars in Clusters. 

There is, however, an argument perhaps equally 
strong on the other side which we shall now try to 
explain. We first draw up a table showing the time 
taken for a star to evolve through a given range of 
mass or of luminosity. This can be done because 
dM/dt ** -L/c 2 , the mass of the outflowing radiation 
L ergs being L/c 2 gm. Since L can be expressed as a 
function of M by the mass-luminosity law, the equation 
can he integrated * to give M as a function of t 


Mans {Sun *»i) 

Abs. Barometric 
Mag 

Duration of Stage. 

00 

to 35 

< “ 5 , 

•038 x io 11 years 

35 

10 

-5 to -2\ 

•065 

10 

» 3*7 

0 

•214 

3 7 

1*73 

0 „ aj 

*93 

*•73 

.. 0-92 

*1 .. 5, 

521 

0-92 

» 0*53 

5 .. 7* 

36*3 

o*53 

„ 0-31 

7 i .. to. 

281 

0-31 

11 0-18 

10 „ J2i 

2190 


1 Monthly Natuxt, Roy, Attr, Soc, 14, p. 3 »&. 
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The table applies primarily to the Main Series on which 
the internal temperature remains constant, but can also 
bett$ed w&bsuffccient approximation for the giant stars. 
We see that, however large the initial mass, there cannot 
be more than mass 2 left at the end of a billion years. 
Consequently, if a duster contains stars of mass greater 
than 2 , that is, brighter than about + 2", the duster 
cannot be more than a billion years old. But looking 
lower down the table we see that a billion years is quite 
insignificant for the evolution of the fainter stars ; so 
that if the duster also contains stars of magnitude 5* 
to 7*, these must have been bom with practically the 
same mass and luminosity which they now possess 
It is found that many clusters contain bright and faint 
stars together, and our argument shows that in this 
case the faint stars cannot have evolved appreciably 
If we have to deny the evolution of dwarf stars in 
clusters, is there any point in assuming evolution of 
dwarf stars in general ? In any case it looks as though 
we must abrogate the idea that the stars cannot be born 
with masses (ess than 2. 

Yet, although the observations of clusters appear to 
contradict our conclusion, we take some courage from 
the fact that they do so rather half-heartedly. (It is 
such a novel experience to find Nature taking any notice 
of our predictions in regard to subatomic energy, that 
a half-hearted denial is a cause for elation.) I learn 
from Hertzsprung that moving dusters such as the 
Hyades, Pleiades, and Prsesepe certainly do not contain 
anything like their full quota of faint dwarfs. They 
stop suddenly at about + 7 m , with few or none fainter 
than this limit. There appears also to be evidence 
that in globular clusters the dwarfs are not nearly so 
numerous in comparison with the giants as in the 
galactic system generally. Perhaps, therefore, there 
may be something in our argument as to the difficulty 
of bright and faint stars existing together in coeval 
systems, though we dearly have not yet got it formu¬ 
lated quite aright. 

In the galactic system, where it is presumed that we 
have to do with a mixture of stars of all ages, the 
number of stars in any stage should be proportional 
to the duration of the stage. Hence the figures in the 
last column of the table should be proportional to the 
number of stars between the corresponding limits of 
magnitude. This prediction, however, applies only to 
masses below a; the numbers corresponding to the 
earlier part ,of the table must be greatly reduced, 
because most stars start from masses between 2 and 5. 
The luminosity distribution predicted in this way is 
fairly well confirmed by the observational statistics. 

, Another test which affords some slight support for the 
theory of evolution by loss of mass has been applied by 
It is easily seen from the table that if two stars 


start with widely different masses, the ratio of the masses 
will approach equality as time goes on. Hence in 
double-star systems we should expect large mass-ratios 
only in the early stages of evolution, and the mass-ratio 
should progressively approach unity for the later 
spectral types, This appears to be satisfactorily 
confirmed. 

It might perhaps have been hoped that the loss of 
mass, through its effect on the dynamics of double-star 
systems, would clear up some of the problems with 
regard to their separations and eccentricities hitherto 
unexplained. This has been investigated by Jeans and 
Smart; but the results are disappointing, and the new 
theory does not bring any illumination to the out¬ 
standing problems. Nor can I glean anything par¬ 
ticularly favourable or unfavourable to the theory from 
the various other discussions which have appeared. 

Compton Effect. 

As illustrating the close connexion between the 
progress of pure physics and astronomy, we may note 
that the discovery of the Compton effect relieved what 
had been a real difficulty in regard to subatomic sources 
of stellar energy. By the quantum theory the radiation 
emitted in the formation of helium from hydrogen 
should be of wave-length 0-00041 A.U., and in the 
annihilation of a proton and electron 0-000013 A.U. 
By what mechanism can this high frequency radiation 
be transformed down to the ordinary forms of heat 
energy in a star ? The usual absorption coefficients 
fall off as the cube of the wave-length, and the second 
of the above quanta would probably go right through 
the star—and to the end of the world—wittymt finding 
anything to absorb it and turn it into utilisable heat. 
It would be scattered fairly often, because the co¬ 
efficient of scattering by electrons, although decreasing 
for short wave-lengths, does not fall off so rapidly; 
but so long as it was thought that the wave-length 
was unaltered by scattering, that did not help to solve 
the difficulty. Now the theory of the Compton effect 
tells us that the wave-length is increased by 0*024 
(1 - cos 0) A.U. after scattering; so that, however 
short the original wave-length, the first appreciable 
scattering reduces the radiation to ordinary y-ray 
status, Most of the energy passes into a recoil electron 
which flies off with enormous energy; and there is then 
no difficulty in seeing how the energy is frittered away 
into ordinary molecular heat. 

Penetrating Radiation. 

The question of the origin of the penetrating radiation 
found in the earth’s atmosphere has considerable 
interest in connexion with subatomic energy. An 
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thick to stop and scatter the most penetrating radiation; 


astronomical turn was given to the problem a few years 
ago by Kohlhorster’s experiments, which claimed to 
show that the radiation was travelling downwards and, 
therefore, presumably coming from outside our atmo¬ 
sphere, He found also that the intensity depended on 
the altitude of the Milky Way, so that most radiation 
was received when the greatest extension of the stellar 
system was overhead. The altitude of the sun made 
no difference, showing that the sun was not the source. 
The penetrating power was evidently much greater than 
that of any known y-rays, so that it seemed clear that 
the radiation could only come from some powerful sub¬ 
atomic source such as the transmutation of hydrogen 
or the annihilation of matter. Very recently Millikan 
has announced the results of an extensive and careful 
study of this radiation. He is strongly convinced that 
it comes from extra-terrestrial sources; and he finds 
that the penetrating power agrees with that of the 
quantum emitted in the formation of helium from 
hydrogen. 

Being unfamiliar with the technical details and 
difficulties of the experiments, I cannot take sides either 
with Kohlhorster and Millikan or with their critics. In 
the earlier days it had seemed to me that the high 
penetrating power (which seems to be universally 
admitted) went far to settle the question, This 
indicated a concentration of energy such as could only 
result from drastic subatomic processes; and it was 
at any rate less sensational to suppose that these 
processes were occurring in the depths of space than 
to postulate them on our own planet. But I was some¬ 
what shaken by C. T. R. Wilson’s calculations as to 
‘ run-away * electrons in thunderstorms. He showed 
that these* could acquire sufficient energy to furnish 
radiation of this nature without involving subatomic 
processes. It would, however, be difficult to account 
for the downward flow of the radiation if it were 
originate^ by Wilson's electrons. 

If physicists ultimately are satisfied as to the extra¬ 
terrestrial origin of the radiation, what bearing will it 
have on the problems studied here ? The chief con¬ 
clusion to be drawn from it is that the subatomic 
processes can occur at comparatively low temperature 
—less than 100,000°. All the really hot matter of the 
universe is securely tucked away behind walls sufficiently 


it cannot be the source of the radiation reaching us. 
Our choice lies between the photospheric layers of the 
stars and the nebulous matter in space, The latter 
origin is the more probable. Unless the stars are more 
potent sources than the sun, the penetrating radiation 
from the stars will be to that from the sun roughly in 
the proportion of starlight to sunlight; the experi¬ 
ments show that no appreciable part comes from the 
sun, and a fortiori that from the stars should be 
negligible. The diffuse and dark nebul© and the 
matter scattered through interstellar space may perhaps 
amount to a total mass as great as the whole mass of the 
stars; and, moreover, there is no screening, so that all 
the radiation originating from it is able to reach us. 

If this is right we must draw another important con¬ 
clusion—the subatomic processes can occur at extremely 
low density. Astronomically we welcome these con* 
elusions, We are hard put to it to explain the occur¬ 
rence of helium and other elements in the nebulae and 
of rather advanced elements in the spectra of the earliest 
stars, unless there is a building up of the higher elements 
in the pre-stellar stage of low temperature and density/ 
But the physicist may well shake his head over the 
problem. How are the protons and electrons to meet 
and cancel one another in a medium so rare that the 
free path lasts for years ? How are 4 protons and 2 
electrons to assemble together and create a helium 
nucleus ? It is perhaps a comfort that this last 
occurrence is so improbable under any conditions of 
density and temperature that we can postulate it in 
the nebulas—on the principle that we may as well be 
hung for a sheep as a lamb. We recall also that these 
conclusions are in keeping with the'observational fact 
(so difficult to reconcile with theory) that in general it 
is the diffuse low-temperature stars which liberate 
subatomic energy most prolifically. 

I should have liked to close this course by leading dp to 
some great climax. But perhaps it is more ip accordance 
with the conditions of scientific progress that it should 
fizzle out, ending with a glimpse of the obscurity 
which marks the frontiers of present knowledge, I 
do not apologise for the lameness of my conclusion 
for it is not a conclusion* I wish I oould leel bon 
fident that it is even a beginning. 


■■ . .. .—. . ■ |i ... ib . 1 Up m**lm 1 ,|.i ? l ^ill. t ill T I 4 *^ , 

printed in Grtni tirftnin ^ R. Si SU Clahk, UAft«D, JBMUnfyiyAt , 


Supplement to Nature 


No. 2952 


MAY 29, 1926 

a ~ ~ ' rr- ~ 


Electrons, Atoms and Molecules. 1 

By Prof T. M. Lowry, F R.S. 


A NY one who is familiar with the state of chemistry 
before and after the War must recognise that, 
whilst chemical practice and chemical beliefs have 
undergone very little alteration, the foundation under¬ 
lying these beliefs has been altered profoundly by 
recent physical discoveries In particular, although 
chemists still believe in Dalton’s atoms and in the 
molecules of Avogadro, they have been compelled to 
accept an entirely different picture of the structure of 
the atom, and to adopt a new and revolutionary con¬ 
ception of the nature of the forces which bind the atoms 
together into molecules Whilst, therefore, chemical 
research still proceeds along familiar paths, and is 
expressed by means of familiar terms and symbols, 
physical research has given us a new outlook ; and, 
since what a man docs is ultimately determined by what 
he believes, it is certain that < hemicul practice as well 
as chemical theory must be influenced profoundly by 
the new ideas that have been given to us by our 
physical colleagues. The object of 'this dis* oursc is to 
indicate some of the aspects ol pre-War chemistry 
which have been transformed by the impact of post¬ 
war physics 

Molecular Dimensions 

The principal contribution of the physicist to our 
knowledge of molecules has been a numerical one. Ho 
has taught us how to count, to weigh, and to measure 
individual molecules, and, in the person of Sir William 
Bragg, he has provided us with a convenient system 
of units in which to express these quantities This 
system is based upon Angstrom’s unit of length, 10 8 
cm., which has long been used in order to express the 
wave-lengths of light of different colours. Bragg has, 
therefore, proposed 2 to measure areas and volumes in 
10" 16 sq. cm. and 10“ 24 c,c.; and although it is scarcely 
possible to picture the process of filling with water a 
vessel with a capacity of only 10 24 c.c., it is, never¬ 
theless, an obvious step to make the unit of mass cor¬ 
respond with the unit of volume, as to' 24 gram. 

Having got a suitable system of units, we can use 
them in order to express atomic and molecular dimen- 

* Compiled from lecture* delivered at the Blrkbeck College, London, on 
Jan. and at Bristol on Feb. za, 1946. 

Soc., 19*1, 84 , p. 35 * 


sions. The fundamental constant in this investigation 
is the Avogadro number , which tells us the actual number 
of atoms in the gram-atom of any element, or of 
molecules in the gram-molecule of any element or 
compound. Unlike Loschmidt’s number (which tells 
us how many molecules there are in 1 e c. of a gas at 
normal temperature and pressure), this is a universal 
constant, since it is not influenced by deviations from 
the ideal gas laws During the past twenty years, 
more than a score of attempts have been made to 
determine the numerical value of this constant, by the 
most diverse methods ; but I need only quote the 
number finally deduced by Millikan in 1917 from a 
study of the movement of a ram of electrified oil-drops. 
This curiously indirect method has given surprisingly 
accurate results , indeed, it is said that the number of 
molecules m a gram-molecule of a pure substance is 
known with about the same degree of accuracy as the 
total population recorded in the census of a big city 
such as Chicago. In conformity with out scheme, 
Millikan’s value of the Avogadro constant can be 
expressed most conveniently m powers of eight as 
N = 0-6062 x io 34 . 

By taking the reciprocal of this number we carr 
deduce at once that the weight of an individual atom or 
molecule tn Angstrom units is 1*65 times its atomic or 
molecular weight. For example, the mass of an atom of 
hydrogen is 165x10075^1*66 All ; and the mass 
of a molecule of oxygen is 1 *65 x 32 = 52*8 A U. From 
these data it would be easy to calculate the linear 
dimensions of the molecule if we could assume that it 
was spherical or cubical; but, although the early 
experiments of Devaux supported this view, more 
exact measurements have proved that the dimensions 
of the molecule arc not equal in different directions. 
The molecule has, m fact, a definite shape, now open 
to experimental investigation, which must be taken 
into account in calculating its dimensions. Let me 
indicate three physical methods used for this purpose. 

(a) Viscosity of Gasef .—According to the kinetic 
theory of gases, the viscosity of a gas is a measure of 
the sectional area of the molecules. This was one of 
the earliest methods used to calculate molecular 
dimensions, and (unlike the tw:o following methods) 

V 3 
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it is independent of a knowledge of the Avogadro 
constant. It has been developed in recent years by 
Prof rRankine, who has deduced for the collision-areas 
of various gases values such as the following : 


Table I. —Collision-Areas of Gasfs in 
Angstrom Units 3 



NH, =b 40 
PH* -9 n 

SbH,= ? 


OHj ? 

SH, ~7 73 
SeH,- ? 

? 


Hr* = ? 
HCl -67b 
HlJrf-* 7 63 
HI -g 20 


Ne— 4 i 7 
A — ft 48 
Hr-* 7 57 
\ -9 13 


These numbers, however, do not lead directly to a know¬ 
ledge of the linear dimensions of the molecules, since 
they merely give the average area of the molecule as 
viewed from every possible aspect. 

(1 b ) Mono molecular Films —Much more detailed in¬ 
formation is given by a study of thin films of oil on 
the surface of water So long ago as 1899, 4 Lord 
Rayleigh explained the fact that a definite concentra¬ 
tion of oil was required in order to diminish the surface 
tension of water by supposing that it was necessary 
to cover the water with a film of oil one molecule thick, 
before any effect could be produced Since the 
quantity required corresponded with a film of a thick¬ 
ness of about 10 A.U , he concluded that this was the 
approximate diameter of the molecules 

When the Avogadro number was known it was 
possible to compare the thickness of the monomolecular 
film with the area occupied by the individual molecules, 
and thus to get some idea of their shape Devaux, who 
first made tins comparison in 1904, 5 was unfortunate m 
that the triolein with which he worked gave a mono- 
molecular film with a thickness of 11 A U., as compared 
with a calculated molecular diameter of 11*3 A.U lie 
therefore concluded that the molecules were roughly 
spherical in shape, as Rayleigh had postulated ; and 
it was left to Langmuir in 1917 6 to discover that the 
dimensions of the molecule are in fact widely different 
in different directions Thus m Table II the molecular 


Table II.— Choss-Skchons and Lengths 
of Molecules 


Substance. 

Formula 

Area 

per 

Molei ulr 

Width 

Length 

Length 

per 

Carbon 

Atom 

PalmitK add 
Stranc aud 
Cemtic aud 
Triple inn 
Myricyl alcohol 

,C„H al C()OH 

c 1t h„cook 

OOH 

31 A V 

2 2 

25 

<16 

27 

4 6 A U 

4 7 

3 0 

8 I 

3 * 

24 0 A II 

25 0 

31‘0 

25 0 

41-0 

1 5 AU 
; 139 

j 20 

I 3 i 
* 37 


area was deduced directly by dividing the total area 
of the film in A.U. by the number of molecules which 
it contained; the width is merely the square-root 
of this area; but the length was calculated on the 
assumption that the density of the film is equal to that 


1 Trans Taraday hoc , 1922, 17 . 720 
• 1'hit Mag, 1899 , 48.331 


BorUtuu *' A P’ n > 904 , compare Smithsonian lust. 


Report, 


J. Amor Cham. Soc t i 9I7( jb # ^48. 


of the oil in bulk, and that the length of the molecule 
is equal to the thickness of the film. 

To Langmuir, then, belongs the credit of discovering 
that, whilst the sectional area of the molecule of a 
m saturated fatty acid or alcohol is approximately con¬ 
stant, corresponding with a square with a side of about 
5 A U , 7 the length of the cham may extend to more 
than 40 A.U. As a result of these observations, 
Langmuir was also able to assert that the individual 
molecules in the film were oriented, with the acid 
radical immersed m the water and the hydrocarbon 
chain projecting outwards towards the air. The 
spreading of the oil into a monomolecular film could 
therefore be attributed to the striving of the ‘ hydro¬ 
philous ’ or thirsty ‘ heads ’ of the molecules to 
secure access to the water, and of the * hydrophobic * 
or oily tails to escape drowning 

Most of the applications of Langmuir’s conception 
are physical m character, as in the case of the lowering 
of the surface tension of water by a film of oil Harker, 
however, has recently put forward a case 8 in which the 
chemical properties of a compound appear to be 
determined by the orientation of the molecules in the 
surface of the liquid. Thus, he found that benzyl 
chloride could not be hydrolysed by dry steam, but was 
rapidly hydrolysed whenever there was an opportunity 
for liquid water to condense This result can be 
explained most easily by supposing that the steam 
could not secure act ess to the active 4 heads ’ of the 
molecules, since these would normally be directed 
towards the interior of the liquid, but that liquid water 
can reverse this orientation, and thus bring the chlorine 
into a position in which it can be attacked 

(r) X-ray Analysts —The third method depends on 
investigating the distance between the mass-centres of 
atoms or molecules by means of X-rays. This is a 
reciprocal process, since our knowledge of the wave¬ 
lengths of X-rays does not yet rest on direct measure¬ 
ments of length, but has been deduced indirectly from 
the distance between the atoms of sodium and chlorine 
in a crystal of rock-salt, as calculated with the help of 
Avogadro’s constant. Thus, since one gram-moleculc 
of salt occupies 27 c.c., it is clear that the total number 
of atoms of sodium and chlorine in 1 c.c. of Balt is 
2/27 x 0*6062 x io 24 ®* 0*0452 x io 24 ; but, before we can 
calculate the distance between the centres of these 
atoms, we must know how they are arranged in the 
crystal. A preliminary survey by means of X-rays 
shows that the atoms of sodium and chlorine occupy 
alternate points in a simple cubic lattice ; we can, 
therefore, allot to each atom a cubic cell with a volume 

1 The more exact measurements of Adam {Proc. R S,, tgaa, A, 101, 452. 
316 ct s*q ) have shown that the sectional ana of the hydrocarbon chain ^ 
it o A U„ but that the 4 head 1 of Mae molecule occupies an area of 21*7 A V 
m the alcohols, and of 25*1 A,U. in the fatty adds. 

• J.CJ., 1924, 186 , soo. 
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of 22‘i x 10 w c,c. (the reciprocal of the preceding 
number); and by taking the cube root of this number 
we can deduce the distance between the atoms as 
2*81 A.U. After having determined this fundamental 
distance, we can use a crystal of rock-salt® as a, 
diffraction grating in order to determine the wave¬ 
lengths of the X-rays emitted by the elements, and we 
can then use these wave-lengths in order to determine 
the distance between the atoms or molecules in other 
crystals In this way it has been shown, for example, 
that the distance between the carbon-atoms in a 
diamond is 1-52 A U , and that the same 4 atomic 
diameter , appears incessantly in other carbon- 
compounds This diameter, indeed, is one of the most 
constant of the numerical properties of the element, 
and is the obvious basis for a modern space-chemistry 
of carbon compounds 

Stereochemistry 

In addition to providing information as to the 
distance between atoms and molecules, X-iay analysis 
has made important contributions to our knowledge 
of molecular configuration or ‘ chemistry in space ’ 
The first of the new chemical space-models was 
developed in 1874 by le Bel and Van’t Hoff, in order 
to account for the limited number of isomers which 
can be prepared of carbon compounds of \ arious 
types. Thus since isomerism in derivatives of methane 
first appears in compounds of the type fllXYZ, these 
authors were led independently to postulate a tetra¬ 
hedral configuration of the four univalent radicals 
around a central atom of carbon, in place of the square 
configuration of the common two-dimensional formula?, 
The two opposite ways in which the four different 
ladicals in these ‘asymmetric’ compounds can lie 
arranged in space about the central atom of carbon 
could then be represented by alternative symbols, 
corresponding with the two known isomers, as follows: 



The new three-dimensional formula* were confirmed 
by the experiments which led to the enunciation of 
von Baeyer’s Strain theory , since it was found that a 
5-^tom ring with angles of 108 0 is more easily formed 
than a 4-atom ring with angles of 90°, as would be 
expected if the normal angle between the bonds is the 
characteristic tetrahedral angle, 109J 0 , of the solid 
model, instead of the right-angle of the planar formulae 


This chemical evidence has now been confirmed by 
direct physical measurements. In particular, X-ray 
analysis has proved that the diamond is built from 
tetrahedrally-oriented atoms, and in such a simple 
manner that a child of five, if provided with a supply 
oi rods and halls with properly adjusted sockets, could 
not build the model differently A similar tetrahedral 
configuration of four beryllium atoms around a central 
atom of oxygen, and conversely of four oxygen atoms 
around a central atom of beryllium, has been found 
in basic beryllium acetate, 10 ()J 3 e 4 ( 0 2 CMe) 6 , and the 
X-ray analysis of ice 11 shows four hydrogen atoms 
arranged in the same tetrahedral pattern about each 
atom of oxygen A tetrahedral arrangement of four 
oxygen atoms around a central atom of sulphur has 
also been found in barium sulphate 12 

Moreover, in addition to confirming and extending the 
siope of Van T Hoff’s tetrahedral configuration, X-ray 
analysis has also indicated the existence of other 
configurations Thus in ice, eveiy atom of hydrogen 
is placed at the centre of a line joining two oxygen 
atoms, thus giving rise to a linear configuration, 

1 1 

O—IT—C)— Again, in sodium nitrate, and m 

11" 

calotte and aragonite, we find a triangular configuration 
of three oxygen atoms about u central < oplanar atom 
of nitrogen or of carbon, the three oxygen atoms being 
ranged symmetucally about a trigonal axis, as in the 
schemes 

O 0 

n „ and ,r 

O ' x O O' x 0 

In order to preserve this trigonal symmetiy, the 10ns in 
the crystal have been formulated 13 as 


- 1 I - \ 

O-NX . and 0~C< _ 
H) N 0 


0 


instead oi 


O 


0 - N'<f and - 

X) 


This planar configuration has been observed also in 
the acetate groups of basic beryllium acetate, where 
the two oxygen atoms are arranged symmetrically 
about a digonal axis, eg., as in 


4 yO • yO 

CH # . _ rather than CH, Cf 


O 


‘\ 


o 


Moreover, graphite, which was thought at one time 


• Our exact knowledge of the wave-length of X ray> was formerly linn ted 
In the upward direction to about n A.U , because no suitable crystals of 
larger molecular dimensions were available to provide a grating for their 
investigation. Thoraeus and Siegbahn (Ark f Mat Astron och fiysik, 
Stookhoim^tw, »,!<), however, have leceutly measured wave length* up 
to « A,U by using as a grating a crystal of palmitic and taT which arf- 

?urp A.U, 


10 Bragg and Morgan, Prac R S , 1933, A, 104 , 437. 

11 Bragg, Proc Phys Soc>, 1932, 84, 9S 

11 James and Wood, Manchester Memoirs 1924 -v 09 , No 3. 

11 I tans l> araday Snr., 1923,18, 3H5. In these symmetrical formula the 
ceutral atom rames only a sextet of electrons this condition Is, therefore, 
probably unstable except in the crystals, where the anion is surrounded 
symmetrically by si\ oppositely charged cations 
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to contain the same zigzag network of atoms that can 
be recognised in successive layers of a diamond, is now 
reported to contain a fiat network of hexagons. 14 Since 
graphite has the structure of an aromatic hydrocarbon, 
and actually gives rise to mellitio acid C fl (C0 2 H) 6 on 
oxidation, it is difficult to resist the conclusion that the 
characteristic form of the benzene ring may after all 
be the traditional 2-dimensional hexagon rather than 
a zigzag hexagon in three dimensions. 

Configuration of Co-ordination Compounds. 

As in the case of carbon, the X-ray analysis of co¬ 
ordination compounds has proved the correctness of 
a configuration which had been deduced previously by 
purely chemical methods Many years ago Werner con¬ 
cluded that the six chlorine atoms of potassium platini- 
chlondc, K 2 [PtCl fl ], are all grouped round a central 
atom of platinum, instead of forming two groups, as 
in the formula, 2KCI, PtCl 4 . By studying the number 
of isomers that could be prepared of co-ordination 
compounds of different types, he was able to assign 
an octahedral configuration to the six co-ordinated 
radicals Thus the existence of two isomers of the 
type MX 4 Y 2 follows at once from the fact that sub¬ 
stituents may occ upy adjacent or opposite apices of 
the octahedron 



X T 


Werner’s theory was finally established by the dis¬ 
covery, in compounds such as the cobalti-oxalates, 
K^[Co(C 2 0 4 ) 3 ], of a new type of optical activity, which 
no one else had even suspected to be possible. This 
optical activity can, however, be explained immediately 
by means t>f an octahedral model, as in the following 
projection, 16 where the thick lines indicate the positions 
of the three oxalate groups 


X-ray analysis has now revealed, by direct mensuration, 
an octahedral configuration of the six halogen atoms 
in K 8 [SnCl 8 ], (NHJJSnCU (NH^fPtCl,], K 2 [PtCl s j 

“ Bt'mali R ^A,, 106 , 749. Hull, Pkys Rev, 1917, 10. 661, 
Debye and Scherrer, Fhys Zt\tsekr , 1917, 18, 291 

“ ! tewrtry *** Industry, Mairh 9, 1923, «, 224. This protection, 
which I suffgebted in 1923 a* a substitute (or that used by Werner, has the 
same hexagonal outline us the diagram commonly used to represent tbo 
derivative* of benzene It has the advantage of showing clearly that the 
metallic atom in the cubalti-oxplates is dissymmetric, but not Asymmetric 
aince the model has oue axis of 3-fold symmetry and three axes of adoW 
symmetry. ' 


and as well as of the six atoms of chlorine 

which surround each atom of sodium in a crystal of 
rock salt. Even more important is the proof that 
the six molecules of ammonia in the ammoniate NiCl g , 
6NTI S , are arranged in an octahedral pattern about 
the central atom of nickel, 16 since this confirms in the 
minutest detail the formulation of the compound as 
an atnmtne of the type [Ni. 6NH 3 ]C1 2 . Modem physics 
has thus provided a new and very secure foundation 
for an important item of belief, which has only recently 
been added to the chemists’ creed. 

Ionisation. 

During a period of forty years, physical chemists 
have asserted that when an electrolyte is dissolved in 
water it is partially dissociated into free ions 

NaCl # Na + Cl. 

No adequate basis was provided for this “ nonsensical 
hypothesis ” (as Prof Armstrong described it in a 
letter to Naturk of November 26, 1896), “ which 
asserts that hydrogen chloride and a few other com¬ 
pounds are so loosely strung together that they fall 
to pieces when dissolved in water : out of sheer fnght 
it would seem, as no valid motive is suggested for such 
self-sacrifice ” An excuse for this strange conduct 
was afterwards found in the affinity of the ions for 
water ; but at the time the ‘ dissociationists 9 preferred 
to use the ‘ blessed word ’ allotropy 17 as a mask to 
conceal the difficulty of explaining the supposed 
indifference towards one another of oppositely charged 
atoms of sodium and chlorine, as contrasted with the 
violent interaction of metallic sodium with gaseous 
chlonne and the still more violent interaction that 
might be expected between the atoms of the two 
elements. The more concrete suggestion that “ the 
atoms of the dissolving electrolyte evolve heat by 
combining with their electric charges,” 18 was laughed 
out of court as being absurdly opposed to sound 
physical doctrine, since experience had shown that 
energy was always used up in the electrification of 
matter, and that the energy required to impart a 
given charge to a spherical conductor was inversch 
proportional to its diameter, and must therefore he 
enormous in the case of single atoms. 

Modem physics has turned this problem inside out, 
since it is the molecules, and not the ions, of a salt ot 
which the existence js now questioned. Thus, accord¬ 
ing to current views, the metals are so ready to lose 
electrons and the non-metals to gain them, that tb< 
ions of a salt are more stable than the corresponding 
neutral atoms. It is therefore impossible for thesi 
ions to neutralise their opposite electrical charges m 

« Wyckoff, J.A.L.S ., H *«»• 

,T Ostwald, "B,A, Report,’* 189b, 333. 

» Natv**, Doc. t 77 iWp. * 5 *. 
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ordet to produce a neutral molecule of salt. The 
utmost that can he done is for two oppositely charged 
ions to cling together to form a loose doublet, which 
is always free to interchange ions with another similar 
doublet. This state of affairs prevails no doubt in 
the vapour, as well as in concentrated aqueous solutions 
Dilution with water then produces a real * electrolytic 
+ ■■ + — 

dissociation/ NaCl ^ Na + Cl, in which ready-formed 
ions are merely separated from one another, e g, by the 
intrusion of molecules of the solvent, instead of being 
Created de novo from neutral molecules. 

This revolutionary doctrine is supported by the 
X-ray analysis of salt, which reveals the fact that 
every atom of sodium is surrounded symmetrically by 
six atoifts of chlorine and conversely. Since there is 
no difference in the distances which separate a given 
atom of sodium from six neighbouring atoms of chlorine, 
there is no expenmental justification for asserting that 
any one of these atoms is combined selectively with 
the central atom of sodium to form a molecule. On 
the other hand, crystallographers state that the 
crystal of salt is not holohedral like Bragg’s model, 
but hemihedral, so that there may be some factor m 
the structure of the crystal which is not revealed by 
examination with X-rays. 

Physical chemists have not been slow in following 
up the lead thus given, and have been able to prove 
that many of the properties of dilute salt solutions can 
be explained by the electrostnciion between oppositely 
charged ions, distributed just as in a crystal of rock- 
salt, but in a more irregular manner and at a greater 
average distance from one another 


Chemical Afhnhy. 


The combination of unlike elements, eg ot metals 
with non-metals, which is so important m inorganic 
chemistry, was explained some twenty years ago by 
J. J. Thomson 1 ® as due to a process of electron-transfer, 
e.g, to the transfer of an electron from an atom of 
sodium to an atom of chlorine. The chemical affinity 
between sodium and chlorine was then attributed to 
the electrostatic attraction between oppositely charged 
atoms of the two elements. 

In its most elementary form the new electrochemical 
theory was not very much in advance of that put 
forward a century before by Berzelius, since it gave 
no precis? explanation to show why an atom of sodium 
should be ready to part with an electron or an atom 
of chlorine to accept one. Even m the hands of 
lUmsty* therefore, it did not render any important 
help to chenusts in solving the difficult problem of the 
nature of chemical affinity. When, however, we had 


mo 8, w, m. 


not only learnt from J. J. Thomson of the existence 
of the electron, and of its presence as a common 
constituent of all atoms, but had also been taught by 
Moseley how to count the electrons in the atom of 
each element, the situation was altered profoundly. 
Thus it was at once apparent that potassium with 
19 electrons has only to lose a single electron, as 
J. J. Thomson had supposed, in order to acquire the 
stable grouping of 18 electrons which is characteristic 
of argon , and conversely, that chlorine with 17 electrons 
can acquire this stable configuration by gaining one 
electron. A motive for the transfer of an electron, and 
an explanation of the origin of this polar type of 
chemical affinity, can therefore be found in the ex¬ 
ceptional stability of a group of 18 electrons, as 
contrasted with the relative instability of a grouping 
of 17 or 19 electrons, around a positively-charged 
nucleus 21 Indeed, only one important section of the 
problem now remains unsolved, namely, that we 
cannot explain why the properties of an inert gas 
should appear in successive members of the senes 
2-1-8 f 8 f r8 f 18 -I- 32 electrons, 
or what feature of the 4 Uiintum theory dictates the 
formation qf the sub-groups of 2, 3, 4, or 6 electrons, 
which by their summation give rise to the large groups 
of Rydberg’s series 

2Xi 2 +2X2 a + 2X 2 2 + 2X 3 2 -f2X 3 2 +2X4 2 electrons. 
Apart from this, the whole phenomenon of electro- 
valence as Langmuir calls it, with its attendant theory 
of the complete and permanent ionisation of mineral 

4 - f - 

salts such as NaF or KH, seems to be transparently 
clear 

Nevertheless, just as Berzelius’ duahstic theory 
collapsed when faced with the facts of organic chemistry, 
so the theory of electron-transfer breaks down in face 
of the problem of explaining the mutual affinity of 
like elements. This is a senous fault, since the union 
of like atoms not only dominates the whole of carbon 
chemistry, but is also responsible for the formation of 
simple inorganic molecules such as H a , O a , N 2 , or Cl a . 
This second or * non-polar ’ type of chemical affinity, 
however, has also received a clear explanation as a 
result of the study of atomic numbers. Thus it appears 
that two atoms, each of which is one electron short of 
the number required to produce the stable configuration 
of an inert gas, can acquire this configuration by a 
simple process of electron sharing . 2a In this process a 
duplet , or pair of electrons, is held in common as an 
integral part of the electronic configurations of the two 
atoms which it unites, just as the two aromatic rings 
in naphthalene are united by the two carbon atoms 
- which are common to both rings. 

11 See especially Kcw<wsl, Ann. d, Pkys , igifi, U, 439, 

11 G N. Lawi-t, J ACS, t *916, S8, 763 : *' Valence,” 192% p 74, 
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In this scheme of electron sharing there does not 
appear to be any a priori reason why two atoms should 
not be united by sharing one electron; and indeed 
Main-Smith 13 has postulated that this is a normal 
method of union in co-ordination compounds; but 
the evidence offered in support of this view is very 
slender and in general it appears to be a pair of electrons 
that performs this function, just as pairs of carbon 
atoms are shared when one six-atom ring is added to 
another on passing from benzene, C # H e , to naphthalene, 
Ci 0 H 8j and then to anthracene or phenanthrene, C 14 IJ 10 . 

0 - 00-000 

Benzene Naphthalene Anthracene 



Phenanthrene 


Two electrons held in common are therefore the 
equivalent of a single bond, or covalence as Langmuir 
calls it, whilst four or six electrons held in common 
give rise to a double bond and to a inplebond respectively 
The groups of eight electrons in the Rydberg series 
are generally depicted as occupying the eight corners 
of a cubical octet. A single bond is then represented 
by a pair of cubes with a common edge, and a double 
bond by a pair of cubes with a common face ; but on 
this basis the formation of a triple bond would result 
in a complete superposition of the two cubes, and< 
would thus give rise to a quadruple bond, with four 
pairs of electrons held in common instead of only three, 
The new model, therefore, fails to represent the pro¬ 
perty of forming single, double, and triple bonds (and 
the impossibility of forming a quadruple bond) which 
are expressed so well by the sharing of a corner, an 
edge and a face of the tetrahedra of le Bel and Van’t 
Hof!. Indeed, further progress is possible only when 
we abandon the cubical model in favour of a purely 
algebraic form of the theory, or else adopt a different 
geometrical model, e,g. by supposing that the octet 
contains four tctrahedrally arranged duplets instead 
of eight equally distributed single electrons. This 
tetrahedral model enables us to sec why, in the elements 
of the first short period, there is no large change of 
boiling-point on passing from F - F to 0 ■* 0 and NaN; 
but when we come to carbon, where a quadruple bond 
between two atoms is impossible, the boiling-point 
suddenly rises by 3500°. This dramatic rise of boiling- 
point is obviously due to the fact that the spare bonds, 
which are left over after uniting the atoms in pairs 
by single, double, or triple bonds, interlock, until both 

" Cham and fnd , March aS, 1924, 49 , 323 


in diamond and in graphite the molecule extends to 
the boundary of the crystal, and vaporisation is only 
possible by disrupting atoms from this enormous 
molecular complex. If the cubic model were valid, this 
abrupt change should occur on. passing from the 
double bond of oxygen to a prohibited triple bond in 
nitrogen, instead of on passing from the triple bond 
of nitrogen to a prohibited quadruple bond in carbon* 

Origin o? Chemical Affinity 

By postulating alternative types of union, the 
electronic theory of valency enables us to recognise 
at a glance the existence of two types of chemical 
affinity, namely, a non-polar affinity between like 
atoms and a polar affinity between unlike atoms. It 
has the further advantage of referring both types of 
affinity to a common cause. This cause, long suspected 
to be electrical in origin, has at last been disclosed as 
depending on a mysterious force which compels the 
electrons, when under the influence of a positively- 
charged nucleus, to form stable aggregates of 2, 8, 18, 
or 32 electrons. The origin of these numbers, and of 
the sub-groups into which they can be further resolved, 
is, however, a secret which the quantum theory has 
not yet completely disclosed. 24 

Two Theories of Valency. 

During the last fifty years, organic chemists have 
accepted Van't Hoff's tetrahedron as a correct working 
model of the carbon atom. This conception of valency 
was vigorously attacked, however, in 1905, by Werner, 
who, in his “ Neuere Anschauungen ” (p. 73 of the 
English translation), "asserted that “ Affinity is an 
attractive force which acts from the centre of the atom 
and is of equal value at all points on its surface. With 
such a definition of affinity it naturally follows that 
separate units of affinity do not exist.” In this 
paragraph, Werner challenges both the limited number 
and the fixed orientation of the four positions which 
are available for the attachment of other atoms in 
Van’t Hoffs tetrahedral model. Bearing in mind the 
distortion of the tetrahedral angles, which is permitted 
by von Baeyer’s ‘strain theory/ Van’t Hoff’s model 
of the carbon atom can be represented most con 
veniently by a sphere with four sockets, each socket 
carrying an elastic rod to represent a bond by which 
the carbon atom is united to another atom. Werner s 
alternative conception can be represented most 
conveniently by Emil Fischer’s model, in which the 
‘ atom ’ takes the form of a sphere covered all over with 
bristles, a sort of spherical scrubbing-brush, which 

« An interpretation of the periodic system, based upon the view that eat ii 
planetary electron m the-atom occupies a unique type of orbit character w 1 
by four quantum numbers, has recently been amcrlbed by Lind6 (i )! 
Naturmstenschaft**, July 1903, IS, 604), see also Somrocffeifl (Pky$ Zttl' , 
Jan. 1,1945, M, 20-74), and Pauli {Zeut. f. jpkys*h ¥ 1943, H t 
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resembles the involucre of a burdock in that two 
* atonts * will stick together at any point of contact, 
and in any number up to the limits of space available 

Although Weriier considered it necessary to denounce 
Van’t Hoff’s conception of valency as incompatible 
with his own more comprehensive views, it is now clear 
that these two theories are not in fact competing 
alternatives, since each is correct in its own domain, 
but incorrect if applied outside it Thus Werner's 
theory of valency gives us an ideal representation of 
the behaviour of the closely packed ions in a crystal 
of rock-salt, and agrees precisely with the behaviour 
which we should expect of compounds which are held 
together only by electrwalence , i.e by the mutual 
attraction of oppositely charged ions. It is, however, 
incapable of explaining the open lattice structure of 
the diamond, which can only be arrived at by limiting 
the number of points of attachment to four, and at 
.the same time fixing their orientation around the atom, 
precisely as in Van’t Hoff’s model This behaviour is 
characteristic of all compounds in which the atoms are 
held together by covalence , 1 e by the real bonds of 
the organic chemist. We therefore have alterna¬ 
tive conceptions of valency, namely, Werner's theory, 
which expresses the type of chemical affinity that is 
dominant in mineral chemistry, and Van’t Hoff’s 
theory, which expresses the phenomena of organic 
chemistry , and we now find that these two theories 
correspond precisely with alternative aspects of the 
electronic theory of valency, which predicts the 
possibility, and compels us to recognise the real exist¬ 
ence, of both types. 

The Two Types of Valency. 

In general the two types of valency can be distin¬ 
guished by merely counting the electrons Thus, 
since the potassium ion and the chlorine ion have each 
a complete outer shell of eight M -electrons, we cannot 
replace the electrovalence by a covalence, since this 
would create a surplus of two electrons over and above 
those required to complete two stable ‘ argon ’ systems. 
On the other hand, a molecule of chlorine, with a 
total of only 2x7 = 14 Af-electrons, must he held 
together by a covalence, t.e. by sharing two electrons, 
since if the atoms were torn apart we could only 
assign a complete octet of Ai-electrons to one atom, 
leaving the other with a sextet or incomplete group of 
six electrons. The conversion of the covalence into 
an electrovalence, as represented by the equation 

C 1 2 ^C 1 + C 1 , 

may perhaps occur when the bond is broken by the 
rupture of the molecule when undergoing chemical 
chitage; but this ionisation of the bond can only give 


rise to an unstable condition, which would always tend 
to revert to a more stable one in which each atom is 
able to complete its octet. 

We can also distinguish the two types of valency by 
noticing that the ‘ polar ’ type of chemical affinity is 
indefinitely divisible, like Werner’s uniform k spheres 
of affinity/ but that the real bond of Van’t Hoff’s 
model cannot be divided. Thus in rock-salt the 
chemical affinity of each ‘ univalent ’ sodium atom 
appears to be divided equally amongst six * univalent ’ 
atoms of chlorine and conversely ; but m the diamond 
the four bonds of the * quadrivalent ’ carbon atom are 
used as integers, each bond serving to unite two atoms, 
and two only. Whenever, therefore, mention is made 
of residual affinity, or of partial valencies, I at once 
suspect that these valencies must be polar rather than 
non-polar in character This view was foreshadowed 
in 1899 by Thiele, 26 when formulating his new theory 
of conjugation , and I do not know of any evidence 
which would contradict it. 

Even more important is the fact that, whilst an 
electrovalence can act in any direction round the 
atom, a real bond or covalence is fixed in direction. 
In the former case there is nothing to prevent the ions 
from being packed as tightly as their volumes will 
permit This condition is realised in the crystal- 

4 - 

structure of rock-salt, NaCI, which is a dost-packed 
aggregate of equal numbers of ions of opposite signs, 

— 4 * + 

and of fluorspar, F Ca F, where there are twice as many 
ions of one sign as of the other. On the other hand, 
the atoms of carbon in diamond are very far from 
being close packed, since each atom is surrounded 
immediately by only four other atoms, whereas each 
of Werner’s spheres would be able to make contact 
with twelve other spheres of equal size. Indeed, it 
can easily be calculated that, if Werner’s conception 
were correct in this particular case, and Van’t Hoffs 
conception were wrong, the close packing of the 
spheres would increase the density of the crystal in 
the ratio of 3-5 to 8. Similar open lattices are found 
m many other crystals, and it is safe to assert that they 
can always be associated with the presence of valencies 
which are limited in number and fixed in direction, 
precisely as postulated by le Bel and Van’t Hoff. 
Thus, if ice and quartz were mere aggregates of 
oppositely charged 10ns, 

- - + - - 1 M 4- - - 

HOII and 0 Si 0 

we should expect them to crystallise in the same form 
as fluorspar, where also there are twice as many ions 
of one sign as of the other. Actually, both ice and 
’quartz crystallise in a totally different manner; and 

•» Ann , 189Q, 904 , 67 
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the lattice-work of ice is so open that the density 
of the aggregate is less than r, Wc can therefore assert 
that the atoms of both compounds are united by real 
bonds and not by the mere electrostatic attraction 
between oppositely charged 10ns. A similar argument 
has already been applied in the case of iron pyrites, 
FeS 2 , where the sulphur atoms are all paired, instead 
of being distributed uniformly like the atoms of fluorine 
in fluorspar, The compound is therefore not a sulphide 


of quadrivalent ifon S 


h + + + - - 

Fe S ; 


but a ferrous 


disulphide, Fe S-S, in which each pair of sulphur 

atoms is held together by a bond, in addition to carry¬ 
ing a double negative charge It is, indeed, clear from 
these examples that the X-ray analysis of crystals 
provides a very precise experimental method for 
distinguishing between the two types of valency, and 
is of fundamental importance for this purpose. 

Polar, Semi-Polar, and Non-Polar Double Bonds 

Three years ago I pointed out 26 that since single 
bonds can be of two types, namely 

4 - 

(I) Polar, as in NaCl. 

(II) Non-polar, as in Cl—Cl, H--H or CH 3 .CH 3 ; 
double bonds should be of three types, namely : 

44- — 

(1) Polur, as in Ca S, 

(ii) Non-polar, as in 0 — 0 , + 

(in) Mixed (or semi-polar), as in Me 3 N~ -O. 

In particular, a mixed or semi-polar double bond was 
postulated m tnmethylamme oxide 

4 ~ — 4 - — 

NMe g - O (compare NIl^Cl), 
and in the ions of o\y-acids 27 


0 


O 


\t. 


0 


0 \ , , y 0 
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Thc^existence of this new type of double bond has 
now been established by two independent experi¬ 
mental methods, depending respectively on the study 
of molecular volumes and on the detection of molecular 
dissymmetry. The work on molecular volumes, 
begun more than half a century ago by Kopp, has 
culminated in the recent researches of Sugdcn, 28 who 
has discovered a function of the molecular volume 
which is (1) independent of the temperature of observa¬ 
tion, (a) a strictly additive function of the constituent 
atomic volumes In these investigations the molecular 


" /C S , 1923, 128 , 822 
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Trans Faraday Soc , 1923, 18 , 285 , 
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volumes are reduced to equal surface tensions, by 

M 

making use of a function y\jyZ~d ( w ^ re surface 

tension, wt., D* density of liquid, d** density 

of vapour), which Sugden describes as the paraehor. 
The value of this function is increased by 23 units by 
each non-polar double bond, whatever the atoms 


which it 


<•> 


N-. 

in the 


\ \ 

joins, e.g . ^>C«0, 

- N = 0 ; but the semi-polar double bonds 

systems ^>S 0 , ^~N 0 and ~)P 0 were found to produce 

a minute decrement of molecular volume, 2 ® In this 
way the nitro group was shown to contain only one 
non-polar double bond, whilst the sulphinates, sulphon- 
ates, and sulphates do not contain any 


-N^° 

\6’ 
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More important still is the proof given by Phillips, 30 
that the sulphinates (m which the existence of semi- 
polar double bonds was established by Sugden’s 
measurements of density and surface tension) can be 
obtained in optically-active forms, as in the case of 
the ethyl tolylsulphinate of the formula 

^H 4 .CH a 


- 

o-s< 

M). 


c 2 h 6 


If the sulphur and oxygen were united by a symmetrical 
non-polar double bond, the compound would, on the 
basis of the older space formulae, be obviously sym¬ 
metrical. Moreover, since none of the earlier theories 
of valency was capable of predicting the asymmetry 
of these compounds, the experimental realisation of 
this new type of optical activity provides an excellent 
illustration of the value of the electronic theory of 
valency, as well as a decisive vindication of the more 
specialised conception of mixed or semi-polar double 
bonds, We have here, indeed, a further example of 
the general rule, already illustrated in the’case of 
Werner’s theory of co-ordination, that each new 
development of the theory of valency has been 
accompanied by, and has received its final sanction 
from, the discovery of a new kind of optical activity. 

w Sugden, J.C S.,1933, 127 ,1533. 

« jX S>, 1933, 127 . 
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Our Bookshelf. 


Studies in Psychology. 

Behaviorism . By Prof. John B. Watson. Pp. iv + 248. 

(London: Kegan Paul and Co., Ltd., 1925.) 

12s. 6 d. net. 

In his new book Dr. Watson gives a vigorous exposi¬ 
tion of his methods and results already familiar to 
readers of his earlier works, notably “ Psychology from 
the Standpoint of a Behaviorist.” It contains, 
however, some fresh material and foreshadows an 
ambitious attempt to apply the principles of behaviour- 
istic psychology to all the mental and social sciences. 
All categories involving reference to consciousness, 
such as knowing, feeling, striving, are to be eliminated 
and their place is to be taken by a purely naturalistic 
study in terms of reflexes and their * conditioning.' 
His attitude to the problem of the nature of instinct is 
more drastic than in his earlier writings. All alleged 
human instincts are, according to his present view, 
really habits built up by selection from original re¬ 
sponses by processes of conditioning. Emotions, of 
which there are only three primary ones—namely, fear, 
rage, and love—are nothing but visceral responses 
The ‘unconscious* of the psycho-analysts consists, in 
his view, of bodily and visceral habits that have never 
been verbalised and cannot be recalled Modification 
of behaviour or ‘ learning 1 is due to the conditioning 
of responses and the formation of habits. Thinking is 
sub-vocal talking, and is made up of laryngeal habits. 

The tone of Dr. Watson’s exposition is aggressively 
polemical and confident, but lie makes no real effort 
to deal with the difficulties of his position. This 
applies particularly to his discussion of ‘memory/ 

* learning/ and * thinking/ in each of which recent work 
has tended to bring out the inadequacy of explanations 
resting on such factors as recency and frequency of 
performance, to which alone he appeals. The book 
contains a number of records of observations, particu¬ 
larly those dealing with the behaviour of infants, 
which are important and useful, but on the theoietical 
side it marks no advance, and the claim that the 
principles embodied in it are destined to revolutionise 
ethics, religion, sociology, and other social sciences 
cannot but strike the reader as naively extravagant 

M. G. 

The Psychology 0$ Handwriting. By Robert Saudek. 

Pp. xii + 288. (London : George Allen and Unwin, 
Ltd., 1925.) 12 s* 6 d . net. 

Graphology, the study of handwriting in popular con¬ 
ception, is placed on something of the same level as 
pihnistry^ except that, in the case of the former, experts 
are sometimes called upon to give evidence as to matters 
of fact in the law courts. It will therefore, perhaps, 
come as a surpra® to some to find a volume of no small 
dimensions devoted to the study of the subject on 


scientific lines, and further, to find that it contains a 
chapter on the history of the subject. Attempts at 
‘ characterologioal' interpretation of handwriting begin 
with a book by Camille Boldo, published at Capn in 
1622, In 1830 there was a school of interpretation to 
which Bondinel, Bishop of Amiens, Cardinal R6gnier, 
and Abbe Flandrm belonged ; but the history of grapho¬ 
logy really begins with Abb6 Hipolite Michon, a pupil 
of the last named, who was followed by Crepieux Jamin, 
the most eminent of the French graphologists It 
was, however, in Germany that an attempt was made 
by Georg Meyer and Ludwig Klages, at the end of the 
last and the beginning of the present century, to place 
the study on a truly scientific inductive basis. 

The author of the present work, in addition to an 
exhaustive study of the methods of both French and 
German schools, has had twenty-five years' experience 
m the study of handwriting, and here puts before his 
readers the results of his adaptation of these methods 
to English and American styles and methods in hand¬ 
writing. So far as they go, his methods, taking into 
account mechanical and matenal conditions and the 
physiology of writing, must be accepted as sound in 
principle and method. It is when he comes to the 
psychology of writing that he is on less certain ground 
It must be admitted, however, that his reasoned analyses 
of specimens of handwriting of well-known individuals 
do indeed appear to tally with the facts so far as 
generally known. 

Animal Life. 

Our England • Twelve Open-Air Lessons By Patricia 
Johnson Pp vm + 104 (London: Methuen and 
Co , Ltd , 1925 ) 2s. 

This little text-book, which is neither purely geo¬ 
graphical nor historical, but contains a little about 
everything, deserves more than passing mention. In 
the first place, it represents in substance some of the 
first broadcast lessons ever given by radio: they were 
broadcast from the London station in the spring of 
1925; and secondly, because they are excellent of their 
kind. Few books of this size contain so much excellent 
matter packed within so small a space The weather, 
domestic animals, the farmer’s year, wild animals, 
archaeology, history, geography, folklore, economics, 
and the history of traditional civic institutions in 
England, all find a place, treated in such a way as to 
stimulate rather than to satisfy inquiry. 

The Aquarium Book . By E. G. Boulengcr. Pp. 
208 + 16 plates. (London: Gerald Duckworth and 
Co., Ltd., 1925 ) 105. 6 d net. 

The greater part of this book is devoted to popular 
accounts of a large number of species of aquatic 
animals, The value and history of aquarium-keeping 
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are also briefly surveyed and hints given on the manage¬ 
ment of aquaria. 

The book is very attractively written and should 
have a wide appeal. Its perusal will greatly enhance 
the interest of visits to the Zoological Society’s aquarium 
and stimulate the enthusiasm of amateur aqu&rists. 
It is a great pity, therefore, that care has not been 
taken to avoid the far too numerous errori, exaggera¬ 
tions, and loose statements in the infofmation provided. 
Examples of such are a statement on p. 34 that all 
protozoa have a flagellum, and one on p. 107 that 
steam-trawling destroys the eggs of the plaice Mis¬ 
prints and mistakes in punctuation are numerous. On 
p. 166 the author confers knighthood on Isaak Walton 
The few photographs are excellent: the drawings, in 
some cases good, m others leave much to be desired. 
On p 50 the cotton-spinner, Holotkuna nigra , is* mis¬ 
represented by a drawing of quite a different species. 
It is hoped a second edition will appear, carefully 
edited to remove such blemishes from an otherwise 
attractive and useful book. 

Reproduction in the Rabbit By John Hammond 
With Foreword and Chapter on the Formation of 
the Corpus Luteum by F H A. Marshall. (Bio¬ 
logical Monographs aqd Manuals, No. 4.) Pp, 
xxv4*210+ 20 plates. (Edinburgh and London. 
Oliver and Boyd, 1925.) 15*. net 

This is an admirable book, containing not only an 
excellent and up-to-date account of the reproductive 
phenomena of the rabbits, but also a mass of original 
results derived from the personal investigations of the 
author. The book is prefaced by an excellent short 
outline of the processes involved in the sexual cycle, 
by Dr. F. H. A Marshall, who also appropriately contri¬ 
butes the chapter upon the formation of the corpus 
luteum 

Mr. Hammond’s work is clearly written and is well 
illustrated by charts and half-tone blocks. It will be 
found indispensable by all specialist students of 
mammalian reproduction, but will also prove most 
useful and most interesting to the ordinary biologist 
interested in a more general way in the phenomena of 
reproduction. 

The Breeding of Foxhounds. By Earl Bathurst. Pp. 
xiiiCT32 + 8 plates (London * Constable and Co,, 
Ltd., 1926.) 21 r. net. 

The scientific principles of animal breeding are still 
obscure: yet the success of the practical man, from 
the days of Jarob’s matrimonial venture onwards, are 
for all to see. Probably the modern dog, particularly 
the sporting dog, provides the best example of man's 
skill in moulding wild animals to his purposes; for, if 
Darwin was right, the raw material was the wolf, the 
dingo, and the like—most unpromising material out of 
which to build up a being of almost human intelligence. 
This book, based, as it is, on the accumulated experience 
of nearly forty years of breeding hounds (the author 
being the well-known and successful Master of the 
V.W H.-Cirencester Hounds), is deserving of the careful 
study of all—and they are many—who are interested 
in the practical problems of hound-breeding. Earl 
Bathurst is clearly a master of his subject, and does not 
object to disclosing, as so many practical breeders of 


animate do, theWrets of his methods. r Xt te open to 
doubt, however, whether science, Mendelian or other, 
can do much to aid. The author devotes, it is true, a 
chapter to Mendelism, but the methods he applies owe 
their main justification to the practical success Which 
has followed them. The qualities of the perfect hound, 
we are told, are " voice, nose, drive, stoutness, and 
looks/’ The geneticist would scarcely venture to 
describe these as Mendelian ‘ unit characters/ or even 
assert their dependence on ‘ genes/ 

It is interesting to observe how the dread of in- 
breeding dominates the practical breeder. “ Study the 
pedigrees/* says the author, “so as to avoid breeding 
too closely.” Yet we know that, as a matter of practice, 
close inbreeding was applied by all the great * improvers * 
of cattle and sheep, and modem science asserts that 
inbreeding, in itself, is not harmful. Certain it is that 
fixity of type can be obtained by this practice and no 
other. The ‘ line * breeding which the author practises 
is, after all, simply a diluted system of this nature. 
The book is handsomely produced. The photograph 
of the author’s Trouncer, 1923, will excite the envy 
of every hound lover. 

Hygiene and Health. 

(1) The House of Health: What the Modern Dwelling 
Needs to Be . By Sir John Robertson. Pp. *9*. 
2 s. 6 d. net. 

(2) Nursing m the Home: including First Aid in 
Common Emergencies. By Stella Churchill. Pp. 197. 
2 s. 6 d. net. 

(3) The Fight against Infection. By Lieut.-Col. G. E. F. 
Stammers. Pp. 214. 2 s 6 d. net. 

The Modem Health Books. (London * Faber 
and Gwyer, Ltd , 1925.) 

These three examples of the series of “ Modern Health 
Books ” which are being issued serve to illustrate the 
scope and method ot treatment of the subjects adopted 
The matter is limited to essentials and is dealt with in 
simple non-technical language, the type and * get up * 
are pleasing, and the volumes are light and handy. 

(1) Sir John Robertson gives all the essential details 
which are required to make a healthy dwelling, and in 
addition to tne actual construction of the house itself, 
discusses the environment, drainage, water supply, and 
smoke abatement. As regards construction, pis6 de 
terre and steel houses are alluded to, and timber houses 
are recommended as both comfortable and hygienic 
The old-fashioned sash window is recommended as 
being the best for cottage lighting and ventilation, 
with which we agree. Tongued and grooved flow 
boards are advocated, but certainly add to cost. Many 
small but important practical details are referred to, 
e.g. the size of bath for artisan dwellings, the slippers 
ness of some baths, enamelled taps to save labour 
We are glad to note that the author has a good won! 
to say tor the earth-closet in rural districts, and we 
would emphasise its value in these circumstances ^ 
providing a source of manure for the garden now that 
stable manure is becoming scarce and costly. 

(2) A good survey of the art of home nursing is here 
presented. Practical nursing details are included, and 
directions aj*e given for the nursing of children, cf 
infectious and some other diseases, and of surgical 
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cases. Directions are given for the treatment of 
emergencies (such as fits, drowning, and poisoning), 
and of some common minor ailments. No caution is 
given of the irritant effect of formalin in connexion 
with disinfection, and we have failed to find a mention 
of that common and alarming ailment of children— 
spasmodic croup* 

(3) Col. Stammers has been able briefly to describe 
the causation and means of prevention of many of the 
ills to which flesh is heir. Two brief chapters serve 
to introduce to the reader the nature of parasites, 
vegetable and animal, and to give an account of some 
of the means by which the body resists infection. A 
fascinating narrative then follows of several important 
diseases, including plague, cholera, typhoid fever and 
sleeping sickness, and guinea - worm and tapeworm 
infections. A short chapter on scientific research is 
included, which should impart to the non-scientific 
reader some idea of what research work is. 

The text is illustrated with figures of parasites and 
their intermediate hosts and charts of geographical 
distribution. We notice a slip in the legend of Fig. 13, 
where the diagram of the female guinea-worm is stated 
to be “ highly magnified/' though in the text the worm 
is rightly described as being about a yard in length. 
It would be better also, we think, not to refer to 
Tania solium and T mediocanellata as the “ pig ” 
and “beef” tape-worms respectively, as m the tape¬ 
worm stage they are essentially human 

Indian Forestry and Timbers. 

India of To-Day . Vol. VI India s Forest Wealth . By 

E. A. Smythies. Second edition Pp xv-i 1374-12 

plates (London : Oxford University Press, 1925.) 

3$. 6d. net. 

Forestry is a subject on which the average politician 
is profoundly ignorant A very high proportion of the 
Indian public have hitherto had very little direct 
interest in the forests. As a people they are extra¬ 
ordinarily economical both in the use of fuel and 
timber. Only a comparatively small proportion of the 
population live in the vicinity of the remaining forests 
In spite of the fact that enormous quantities of produce 
are given away annually to rightholders (estimated very 
conservatively at 1,000,000/. worth), the general attitude 
of those directly interested in the forests is one of 
grievance against the restrictions of the Forest Depart¬ 
ment as to free fuel, timber and grazing. This grievance, 
coupled with the fact that the present annual surplus 
from Indian forests after approximately seventy years 
of conservation and development has only increased 
from 8p,oooL to 1,300^000/., is reflected in the attitude 
of the majority of Indian politicians, who in general are 
hostile to forest development. The present work, 
prepared by Mr. Smythies in collaboration with 
provincial officers, is therefore very timely. It em¬ 
phasises the enormous indirect benefits derived from 
India’s forest estates and their value to the population 
as a whole ; it describes what the Forest Department 
has already accomplished; and it explains very clearly 
the urgent need of further investment of capital in the 
forests if the exchequer in the course, say, of the next 
fifty* years is realty to benefit directly from the invest¬ 
ments already made. 


An Elementary Manual on Indian Wood Technology . 
By Dr. H, P. Brown. Pp. xiii +121 + 16 plates. 
(Calcutta : Government of India Central Publication 
Branch, 1925 ) 4 rupees; 6s. 9 d. 

There has been a certain amount of prejudice in the 
past against the use of the microscope for the identi¬ 
fication of timber, the reason generally given being that 
it is impracticable for use in the field. The number of 
different timbers, however, which now need to be 
distinguished has increased so enormously that opinion 
has veered to the other extreme, and many regard any 
attempt to identify a timber without the aid of the 
microscope as so much guess-work J. S Gamble's 
“ Manual of Indian Timbers ” has for many years been 
the only important work in this particular field, but 
unfortunately contains no microscopic data There has 
consequently been a growing need of a text-book for 
the training of Indian forest officers in the anatomy of 
the timbers of India As l)r. Brown points out in his 
preface, to teach students in terms of timbers which 
they will never handle is neither efficient nor conducive 
of the maximum possible interest. It is to remedy this 
defect that this volume has been written, and that it 
will go a long way towards doing so is not to be doubted. 
It should also prove of value to those interested in the 
timbers of tropical countries other than India 
The microscopic features of wood are described more 
fully than the gross features and physical properties, 
but the latter are quite clearly and concisely set out 
Admirable use has been made of a large number of 
onginal photomicrographs and drawings, both of which 
are excellent, and a key is appended for the identifica¬ 
tion of sixty of the more important Indian woods. 

l r 

Earth Structure and History. 

Geological Maps : the Determination of Structural Detail. 
By Robert M, Chalmers. Pp. vn + 175. (London. 
Oxford University Press, 1926 ) 125 6 d net. 

The study of geological maps and structures is perhaps 
one of the most difficult parts of any advanced geo¬ 
logical course, and until recent years there has been no 
guidance in the way of text-books available to students. 
There are now several books from which a selection 
may be made, and this, the most recent addition to the 
growing literature of the subject, seems likely to make 
the widest appeal It is intended not only for geolo¬ 
gists, but also for students of mining, and many of the 
examples m the text have been chosen to illustrate 
problems arising in the working of coal seams. The 
purely geological student, however, will find such 
difficult structures as recumbent folds quite adequately 
treated, and it is noteworthy that examples are taken 
from the Ballachulish and Appin folds 
The author has a wide knowledge of geological 
evidence and its interpretation, and besides dealing 
with the familiar topics, outcrops, thickness and dip 
of beds, faults, etc., chapters are also devoted to 
igneous rocks and geosynclines, while an appendix 
gives a brief account of the theory of isostasy. The 
book can be warmly recommended to teachers and 
students as a thoroughly successful text-book, while the 
publishers are themselves a sufficient guarantee that 
the book is well and attractively printed. 
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Introduction to Earth History . By Prof. H. Shimer. 
Pp. viiH-411. (Boston, New York and London: 
Ginn and Co., 1955 ) 12 s. 6 d. net. 

Prof. Shimer is to be congratulated on having achieved 
a very definite success in his attempt to compress into 
a small book a thoroughly adequate, well-proportioned, 
and completely up-to-date survey of geology and its 
border subjects. The treatment is far from following 
the conventional lines usually adopted. Part 1 deals 
with the 1 evolution 5 of matter ana stars, and so leads 
up to the birth of the solar system and the origin of the 
earth. The recent tidal theory of Jeans and Jeffreys 
is briefly summarised, and radioactivity is discussed 
with the view of applying it later to the measurement 
of geological time and the problems associated with the 
earth's internal sources of energy. Part 2 briefly de¬ 
scribes the processes at work on the surface of the earth 
and within it; and at greater length the sequence of 
events, due to the interaction of these processes, which 
constitute geological history. Part 3 is devoted en¬ 
tirely to the history of life, and gives in broad outlines 
a most useful summary of the evidence for and the 
results of organic evolution 
'From the most modern applications of radioactivity 
to dinosaurs’ eggs the book reaches the newest fringes 
of a rapidly advancing subject, and presents it every¬ 
where as a science in active growth towards maturity. 
The book is well written, cultured and philosophical 
m tone, and will serve alike for the general reader and 
the non-specialising student to give a general picture, 
described by an authoritative guide from a modern 
point of view, of the progress that has so far been made 
m our interpretation of the earth’s history and that of 
its inhabitants. 

A Text-Book of Geology : for use in Universities , Col¬ 
leges and Engineering Schools. By Prof. James Park. 
(Griffin's Scientific Text-Books.) Second edition, 
revised and enlarged. Pp. xix + 527 + 72 plates 
(London: Charles Griffin and Co., Ltd., 1925.) 
30 s. net. 

This comprehensive elementary text-book has enjoyed 
a quiet popularity for twelve years, particularly amongst 
mining men, to whom the author, Prof. James Park, is 
well known for his works on mining and metallurgy. 
This, tfie second edition, has been considerably revised, 
though not so fully asone would have wished, for in 
many respects it is not adequately up-to-date, and 
reference to the bibliography definitely shows that 
many important works of the last decade have not 
been utilised. Although the first edition contained 
598 pages, the present volume is considerably larger 
because of the adoption of a bigger page-size. It in¬ 
cludes new matter dealing with the history of geology, 
the origin of coral reefs and atolls, mountain building, 
and the formation of ore deposits. In the revision of 
the section discussing the age of the earth, the longer 
estimates of geological time are wrongly ascribed to 
Joly. The book begins with physical geology and in¬ 
cludes a brief summary of mineralogy and petrology. 
The second part, dealing with historical geology, is 
noteworthy for the many excellent plates Illustrating 
fossil forms. Special prominence is given to the com¬ 
parative stratigraphy of Britain, North America, and 


Australasia. This section concludes with a useful 
chapter on the development of surface relief, though 
more attention might have been given to modem work 
on isostasy and the structure of the Alps. Part 3 deals 
in two chapters with economic geology and geological 
surveying. 

For elementary students the book thus presents 
within one pair of covers a remarkably complete survey 
•of the subject, dearly written, and thoroughly well 
illustrated. It is, however, conventional, after the 
manner of older text-books. Had it been brought 
more authoritatively up-to-date, it could have been 
warmly recommended to British students. As it is, 
and taking into consideration the high price, it is not 
likely to be widely adopted except in Australasia, where 
it should prove particularly useful as a general text¬ 
book. 

The World in the Past a Popular Account of What it 
was Like and What it Contained . By B- Webster 
Smith (The Wayside and Woodland Series.) Pp 
xii + 355 + in plates. (London and New York: 
Frederick Warne and Co., Ltd., 1926 ) 10 s. 6 d. net. 

This new volume of the “ Wayside and Woodland 
Senes ” can scarcely be said to reach the usual standard 
of that admirable collection It is extremeLy difficult 
to write a satisfactory popular account of geological 
history. The successful author of such a book must 
be an artist in prose, and he should wander at ease 
through his subject, presenting it in an attractive and 
persuasive form and in a friendly and authoritative 
way; above all he must not patronise the reader or 
indulge m * journalistic bromides/ 

Judged by the unwritten ideal, this attempt is not 
altogether a success. It has an old-fashioned flavour 
and is sprinkled with sentences that will offend the 
fastidious. As examples of the author’s style which 
justify this criticism we may quote a sentence on 
p. 100 : “ Silurian times, the Age of Lime, were not so 
extensive, perhaps, as their predecessor, the Age of 
Mud , nevertheless, a million years’ duration is the 
least that can be assigned to them ” ; and the descrip¬ 
tion of Stegosaurus on PI. 66: “ The last word m 
Dinosaurion ugliness.” Although betraying super¬ 
ficial knowledge, the book is not faulty in its Facts. It 
contains many vivid descriptions of ancient animals 
and landscapes and is generally light and interesting 
in style. Many of the illustrations are excellent, and 
have not appeared before in geological books. More 
maps should have been included, and a saving in cost 
might have been effected by omitting some of the 
colour printing. 

Palaeontology: Invertebrate . By Henry Woods. (Cam¬ 
bridge Biological Series.) Sixth edition. Pp. vi 
+ 424. (Cambridge: At the University Press, 
1926.) 105. 6 d. net. 

It is a compliment to this useful and well-known book 
to find that after five years still another edition has 
been called for, despite the fact that during the life oi 
the fifth edition it had to compete with rivals that had 
not previously entered the field. The book hats now 
been revised, with special attention to the ammonites 
and corals, in connexion with which groups the authot 
acknowledges assistance from Dr. L F Spath and 
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I 3 r, Stanley Smith respectively. Some new figures 
have afa$ been added, and a useful feature is the guide 
to the literature of the subject. For more than thirty 
years this little book has been indispensable to the 
elementary student of invertebrate palaeontology, and 
it remains, as before, clear, concise, and authoritative. 

Economic Geology. 

Clay and what we Get from it By Alfred B. Searle. 
Pp. 178. (London : The Sheldon Press ; New York 
and Toronto ; The Macmillan Co., 1925.) 3s, 6 d. net. 

Except for a brief introductory account on the nature, 
mode of occurrence and origin of clays, and a closing 
chapter of quotations from prophets and poets, this 
book deals with the industrial applications of clay. 
It is, indeed, of special interest as showing to what a 
large extent clay figures as a thing of usefulness in 
human affairs The author is full of knowledge of the 
subject, and in these interesting pages he has succeeded 
in conveying much of it, as well as some of his 
enthusiasm, to the reader. The book well deserves a 
place in the Popular Science series of the Sheldon Press. 

Geological Survey, Scotland. The Economic Geology of 
the Ayrshire Coalfields. Area 1 : Kilbirnie, Dairy 
and Kilmaurs By J. E. Richey, G. W Wilson and 
E, M. Anderson; with Contributions by C H. 
Dinham. Pp. vi + 91 + 2 plates 2s 6 d net. Area 
2 : Kilmarnock Basin, including Stevenston, Kil¬ 
winning and Irvine. By E. M. Anderson, with 
Contributions by G. V. Wilson. Pp. vi + 107 + 2 
plates. 3$. net Sheet 8 Vertical Sections illus¬ 
trating the Ayrshire Coalfields, Areas 1 and 2 On 
the Scale of 40 ft. to 1 in Arranged by E. M. 
Anderson and J. E Richey. 2s. 6d. net. (Edin¬ 
burgh and London : II.M. Stationery Office ; South¬ 
ampton , Ordnance Survey Office, 1925 ) 

These two volumes may be looked upon as the con¬ 
tinuation of the series of memoirs on the coalfields of Scot¬ 
land, a commencement on which was made some time 
ago with the Central Coalfield. The present volumes 
cover the greater part of the Ayrshire Coalfield, which 
for the purpose of description is divided into two areas, 
Area No. 1 comprising the main portion of the coalfields 
of central and northern Ayrshire, whilst Area No. 2 
covers the southern portion of the coalfield, of which 
Kilmarnock may be looked upon as the centre. 

The arrangement in both volumes is necessarily 
somewhat similar, commencing with an account of the 
general geological structure and then describing m 
detail each formation, beginning by the lowest known 
in the district. The coal seams are naturally described 
in much detail, but attention is also paid to the other 
minerals of economic importance, such as the ironstones, 
limestones, fireclay and other clays, building stones, 
sands, refractoty materials, stones for road metal and 
other purposes. In the memoir upon Area No. 1 there 
is an appendix giving analyses of a number of these 
minerals of economic importance, and it is rather to be 
regnftted that this excellent example has not been 
followed in the volume dealing with the second area. 

It need scarcely be said that the work is admirably 
done, and that these two volumes contain a wealth of 
information winch will be of the utmost value to the 
working in this important coalfield, 


General Physics. 

Marvels of Sound, Light and Electricity : an Introduction 
to some Physical Phenomena for Young Students . By 
Percival G Bull. Pp. vii + 221. (London: George 
Routledge and Sons, Ltd., n.d.) 6 s net. 

This book, we are told in the preface, is riot intended as 
a text-book, but is expected to fill the r 61 e of arousing 
such interest and enthusiasm as will induce the spare¬ 
time reader to proceed to a more detailed and system¬ 
atic study of physics If the reader is not an absolute 
beginner in physics, we are of opinion that the author 
has probably succeeded admirably in his task. But we 
are afraid that the opening pages of the hook make too 
great a demand upon the absolute beginner. Such a 
reader must of necessity find the references to radiation, 
the spectrum, longitudinal waves, and the like (although 
these are explained in greater detail later), rather too 
difficult, which would be a great pity in view of the 
general excellence of the hook once these first pages are 
passed 

The author begins with an explanation of the pheno¬ 
mena of wave motion and their application to sound. 
He then passes to the study of light and colour, and to 
the study of the invisible portion of the spectrum The 
interpolation of a chapter on optical illusions is interest¬ 
ing and well done, but makes a break in the continuity 
of the theme. It is followed by a chapter on cathode 
and X-rays and radioactivity, after which the book is 
rounded off with a description of experiments with 
high-frequency electric currents and high-tension dis¬ 
charges The style and production are both attractive, 
and wc can confidently recommend a place for the book 
in all school libraries 

Elementary General Physical Science. By W R. Jamie¬ 
son Pp. 63 4 88 +147 + x +16 plates. (Melbourne : 
Brown, Prior and Co Pty., Ltd., 1926 ) 8$. 6ri. net. 

We extend an unqualified welcome to this book. Pub¬ 
lished in Australia, it is the work of the senior chemistry 
master at the Scotch College, Melbourne. If it is to be 
taken as typical of the spirit that animates science 
teaching in the Commonwealth, then Australia has 
undoubtedly much to offer to British teachers of science 
m schools by way of example. If, on the other hand, 
it is not typical, then Mr Jamieson is a pioneer worthy 
of every encouragement. He aims in effect at the 
broadening of the approach to the study of science. 
This is a plea which has found increasing expression at 
the various conferences of the Science Masters* Associa¬ 
tion, and, so far as the physical sciences are concerned, 
the book under notice shows how well this can be done 
Prof. Rivett, of the University of Melbourne, hints in a 
foreword at the advent of a companion volume on 
similar lines dealing with biological science, and wc 
cordially hope this will speedily appear. 

Want of space makes it impossible for us to go into 
details. We quote from the preface : “ Without sacri¬ 
ficing in any degree the exactness and accuracy which 
are an essential feature of true science, the author has 
sought to inculcate ideas and express the spirit of 
science. . . . Broad treatment rather than minute and 
detailed study has been aimed at.” Observing on the 
whole a historical sequence, the formal divisions of 
chemistry, physics, v mechanics, and astronomy are all 
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linked up and blended in the moat interesting fashion; 
and if the shackles of tradition and examination make 
it difficult for the book to be adopted in many schools 
at home, we can at least contend that no teacher of 
science will be the poorer in ideas for the outlay which 
purchase of the book involves. I.B IL 

Quantum Theory. 

Atomicity and Quanta: being the Rouse Ball Lecture 
delivered on May it, 1925. By Dr J. H Jeans 
Pp. 64. (Cambridge : At the University Press, 1926.) 
2 s. 6d. net. 

Those who have at any time listened to Dr. Jeans are 
well aware of his skill and charm as a lecturer; these 
qualities were amply sufficient to make a success of a 
lecture which is on paper a little disappointing. Un¬ 
fortunately, the necessities of a popular lecture on an 
abstruse subject inevitably lead to a certain super¬ 
ficiality, Especially in dealing with its peculiar diffi¬ 
culties. For example, Dr. Jeans disposes in the usual 
way of the conflict between the quantum theory of 
radiation and the undulatory theory, by limiting the 
application of the two theories to different types of 
phenomena: the quantum theory applying to those 
arising from the interchange of energy between miat ter 
and radiation, and the undulatory theory to those 
connected with radiation travelling without interchange 
of energy with matter. When, however, he tries to 
bridge the gap, he does not adopt the almost mystical 
attitude towards this fundamental problem which 
many physicists have and may still feel obliged to 
maintain in spite of the advent of the new quantum 
mechanics, but resorts to arguments which seem 
unnecessarily crude. He emphasises the difficulty of 
obtaining reversibility in systems in which spherical 
waves play an important part, and suggests the in¬ 
troduction of 1 advanced ' as well as 1 retarded ' 
potentials in order to obtain it. The physical con¬ 
ception which this involves is, however, so difficult 
that it seems questionable whether any theory which 
requires it can ever be intellectually acceptable 
For those of Dr. Jeans's audience with the awakened 
mind and some familiarity with the subject, the lecture 
was excellent, vivid, with sufficient emphasis and 
balance of structure to make it striking and easily 
remembered* It must have given such a listener a 
clear-cut and manageable picture of much modem work 
that he had found puzzling before, and there will no 
doubt be many readers of the same type to whom the 
reprint will be profitable and congenial reading. 

The Quantum Theory of the Atom , By George Birt¬ 
wistle. Pp. xi 4 - 236 (Cambridge 1 At the Univer¬ 
sity Press, 1936.J 155. net 

The quantum theory in its applications to atomic 
physics has developed so rapidly, that a textbook, 
giving a fairly comprehensive and orderly account of 
the subject, has become an urgent necessity. Mr. 
Birtwistle has made a valiant, and on the whole a 
very successful, attempt to supply this need, and 
students of the subject will have cause to be grate¬ 
ful to him for his very clear exposition of it. 
The author has succeeded in compressing into hia 
333 P* 8 es of text a surprisingly complete account of 


the subject from the Earliest speculations of 
and Bohr to the latest work of Soirnnerfeid,Kramer* 
and Heisenberg. 

The treatment is entirely mathematical, and no 
attempt is made to discuss the physical and experi¬ 
mental basis of the subject. At the same time the 
author has, we imagine, had in mind the necessities 
of the student of pure physics, and very kindly and 
wisely has included chapters on those developments Of 
classical mechanics—the Hamiltonian equations, the 
Hamilton-Tacobi equation, and Lagrangian methods— 
which, while they form the basis of much of the quantum 
mechanics, are unfortunately not part of the equipment 
of the average student of physics. These chapters add 
very considerably to the value of the book. 

The writer of a textbook must adopt some kind of 
“ Principle of Selection/' and naturally some things are 
omitted which a reviewer might wish to have seen 
included. In particular Mr. Birtwistle passes over in, 
possibly discreet, silence the views of the ultra-modern 
school in which the quantum is handled as if it were a 
material particle ; and, perhaps more seriously, the 
chapters on X-rays and y-rays are somewhat inade¬ 
quately treated The author has, however, given us 
so much that is excellent that it would be unjust to 
complain because he has not included still more We 
hope that the rapid exhaustion of this first edition will 
enable the author to keep the book as thoroughly 
abreast of the subject as it is at present 

Radio Communication. 

Broadcast Reception in Theory and Practice . By 

J. Laurence Pritchard. Pp. xi + 259. (London: 

Chapman and Hall, Ltd., 1926.) 8 s 6d . net. 

During the last two or three years amateurs who are 
enthusiastic about radio communication have at¬ 
tempted, in some cases successfully, to increase their 
knowledge by reading standard books on the subject. 
Probably they began by constructing a radio set from 
given instructions Wanting to learn the theory, 
many found that the ordinary books made too great 
a demand on their knowledge of the principles of 
electricity. This book has been written for their use. 
Formulae are given but not proved. Confidence in 
them, however, is obtained by following out the work¬ 
ing of numerical examples, the experimenter is then 
told how to construct his own coils, condensers and 
resistances, emphasis being laid on important practical 
details. 

A useful chapter is given on how to detect and 
remedy faults in a receiving set. It is pointed out 
that the most probable seat of the trouble is the high- 
tension battery. This is indicated when the signal 
strength becomes weak, accompanied by cmckfing 
noises similar to atmospherics but more persistent. 
This is generally due to the H.T. battery becoming 
exhausted and internal disintegration being set up. 
The zinc containers of the cells get eaten through, 
soldered, intercell connexions become affected, and gas 
is evolved which makes its way through the pitch or 
other filling used. The cells quidkly polarise and the 
voltage faffs, If a high-resistance voltmeter be avail¬ 
able this is readily discovered. But if npt, it is 
necessary to substitute a nm battery for the suspected 
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battery tofindout if it is At fault. External connecting 
wires art sometimes broken inside their insulated 
coverjng$« Search should be made for this fault. 
Telephones occasionally give trouble. Every pair of 
telephones should give a healthy click on being con¬ 
nected to a battery composed of a penny and a shilling 
separated by a piece of wet tissue-paper. If they arfe 
defective they should be sent to the makers for repair. 
Trouble is sometimes experienced by valve legs of 
the split type failing to make good contact. The 
remedy is simply to open the slits slightly by the aid 
of a knife. 

Loud Speakers , their Construction , Performance and 
Maintenance: a Practical Handbook for Wireless 
Manufacturers and Traders and for all Wireless 
Amateurs; containing Notes on the Selection of a 
Loud Speaker and on the Detection and Remedying of 
Faults . By C. M, R. Balbi. Pp. xv + 96, (London • 
Sir Isaac Pitman and Sons, Ltd., 1926.) 3$. 6 d. net. 

The science of sound reproduction by means of a loud 
speaker is one of ever-growing interest and importance. 
This little book gives a brief but fairly complete resume 
of the subject. The various forms of loud speaker can 
be classified under three main heads. The first class 
may be called electro-magnetic. In this class are the 
well-known Amphon, Brown, Western Electric and 
Lumtere loud speakers. In the second class are those 
which utilise the phenomena of friction or of the 
electrostatic attractions produced at the face of semi¬ 
conductors The Frenophone is an example of the 
former and the Johnsen Rahbek of the latter. In the 
third class are included many which depend on curious 
physical phenomena. In this class arc the arc loud 
speaker invented by Duddell, the air-blast, the jet of 
water, the piezo electric, the crystal, the hot wire, the 
thermophone and the condenser loud speakers. The 
mere enumeration shows the variety of physical 
principles employed all leading when applied to very 
similar results 

A good description is given of the Western Electric 
public address system. It is now possible for a public 
speaker to address a million people at once, and the 
speaker's voice can be plainly heard at a distance of 
1000 feet. The electric power required for these 
installations is about two kilowatts With very large 
assemblies it has been found necessary to provide 
observing stations at various points in the audience. 
The observers stationed at these points communicate 
with the operator by portable telephone sets. A 
chapter of advice to those intending to purchase loud 
speakers concludes the volume. So many variables, 
such as the power and distance of the broadcasting 
station, have to be taken into consideration that it is 
only possible to give vague advice. Notes on various 
types of commercial loud speakers are given, but they 
would have been more useful if less praise and more 
criticism had been given. 

The Radio Press Year Book rg^6 : the Wireless Book of 
Reference . Edited by John Scott-Taggart and Percy 
W. Harris. Pp. 169. (London ; Radio Press, Ltd., 
1926.) 15. 6 d . 

Much interesting information is given in this little book 
which will be of value to those desirous of improving 


their radio - receiving sets. Short sections are con¬ 
tributed by well-known radio engineers. P. W. Harris, 
for example, compares American and English radio 
conditions. 

As a matter of history, the first daily broadcasting of 
a programme was made from the well-known KDKA 
station at East Pittsburgh In Great Britain Mr. 
Godfrey Isaacs and the Marconi Company broadcast 
concerts from Marconi House before the B.B.C. was 
formed. 

In the early days, the Americans were greatly 
troubled by what they called * squealing * receivers. 
To-day, thanks mainly to neutralised high-frequency 
couplings, the receivers sold m the United States arc 
strictly norf-radiating, and it is possible to listen to 
distant stations, even from the most crowded districts 
in New York and Chicago, without hearing the faintest 
trace of an oscillation The U.S. Government allots 
definite wave-lengths to the broadcasters and makes 
them adhere to them very closely One regulation which 
sounds curious to British readers is the prohibition of 
what is called ‘ canned music/ that is, the music made 
by gramophone records and player pianos. A useful 
regulation by the U.S. Government which might be 
copied with advantage in Europe is that a certified 
operator is on watch during broadcasting hours, so that 
in the event of an S.O.S. signal being heard, the broad¬ 
casting transmission may be stopped The section on 
how to select a valve is a useful one. Although many 
purchase dull-emitter and bright-emitter valves and 
talk glibly about them, yet few have any accurate 
knowledge of their mam characteristics. Lists are 
given of practically all the valves on the market, and 
the values of their filament ratings, voltages, internal 
impedances, and amplification ratios are all given. 

Many characteristic diagrams are given to illustrate 
their working The list of amateur call signs now 
occupies 30 pages, and there is a long list of radio 
societies. 

The Motor Car and its Engine. 

The Book of the Light Car By E. T Brown. Pp 

vii + 155 + 12 plates (London . Chapman and Hall, 

Ltd , 1926.) 75 6 d net 

The modem light car has been so far perfected and 
the motor industry so well organised that it is possible 
and common for persons completely innocent of 
mechanical knowledge to motor with satisfaction and 
safety Many readers of Nature even may fall 
within this class and will, nevertheless, feci curious 
about the construction and working qf what is so 
easily controlled from the driving-seat. For such, Mr. 
Brown has written dearly in a book well paragraphed 
and indexed, so that answers to most of the inevitable 
questions can be turned up in a moment Here and 
there the fastidious may be tempted to query the 
scientific precision of statement or the literary elegance 
of motoring jargon, but such will probably be in the 
minority. Again, in places mention is made of certain 
important parts such as the * accelerator ’ and ‘ throttle/ 
without any explanation of their construction and 
mode of operation, but such omissions do not seem 
numerous, and the book may lie commended to those 
for whom it is intended. H. J. H, 



48 


Supplement to “Nature," June J2, 192116 


The Economies of Carburetting and Manifolding; 
Vaporising and Distributing Liquid Fuel in a Motor 
Car Engine . By Robert W. A, Brewer.* Pp 
vii + 176 (London : Crosby Lockwood and Son, 
1926.) 12s 6 d net. 

This book deals with a problem which is of interest 
to both motor spirit producers and motor engineers. 
The great increase in the requirements of fuel for 
internal combustion engines during the past decade 
has necessitated the production of the maximum 
quantity of motor spirit from a given quantity of 
crude material One method by which this is being 
effected is by raising the upper limit of the distillation 
range of the motor spirit fraction The high boiling 
constituents, which are thereby included, have rendered 
it more difficult to vaporise the fuel completely The 
author professes to deal with the problem of using 
such fuels in motor car engines satisfactorily and 
economically under all tonditions of operation, and 
the book supplements the author's book on “ Carbura- 
tion,’’ where fuels, principally of the more volatile 
nature, are examined 

The problem is attacked chiefly from the point ot 
view of the design of the induction system (inlet 
manifold), and various interesting reports and papers 
which have been issued by the Bureau of Mines in the 
United States, Society of Automotive Engineers, and 
others are summarised. A brief account of the author’s 
work on the design of inlet manifolds and descrip¬ 
tions of other systems are also given, and a chapter is 
de\oted to the problem of the dilution of the crank 
case oil 

The book would appear to be primarily intended for 
motor engineers In attempting to make clear to the 
technical reader the scientific principles involved m 
vaporising and distributing liquid fuels in motor car 
engines, the author has been led to use terms which 
are vague and undefined The various units used are 
also somewhat confusing The book, however, is 
useful in bringing to the notice of motor users and 
designers the problem of the efficient utilisation of 
the high boiling motor spirits which are no\y the 
market. ~ 

. / 2 

Miscellaneous, y^y 

Recent Advances in Physical and Inorganic Chemyfry 
By Prof. Alfred W. Stewart. Fifth ediftoj>r Pp. 
xi + 312 + 6 plates (London * rongmanj^Freen and 
Co , Ltd., 1926 ) 1 8a\ net 

Prof Stewart’s excellent and useful book is too well 
known to muke any lengthy notice of it necessary 
The present edition has all the good qualities of its 
predecessors, and keeps the student always stationed 
at the growing point of physical chemical knowledge 
Only five chapters have survived from the 1920 edition, 
and a dozen new chapters have been written for this 
edition, dealing with hafnium, the isobares, the results 
of mass-speetrography, the segregation of isotopes, 
atomic structure, active hydrogen, new hydrides, in¬ 
tensive drying, and Tesla-luminescence spectra. On 
the whole, the discussion of these various topics has 
been very well done, and the general student of chemistry 
is fortunate in having within comparatively small com¬ 


V. 


pass all that he requires in order to understand the w 
present position of knowledge hn the respective* 
fields. 

Palgrave's Dictionary of Political Economy . Edited 
by Henry Higgs, Vol. 3: N-Z. Pp. xxiii + 849. 
(London : Macmillan and Co., Ltd , 1926.) 36$. net, 

The editor and the publishers are to be congratulated 
on the completion, by the appearance of the third and 
last volume, of the new edition of Palgrave’s standard 
work. Sixteen years have elapsed since the publication 
of the first edition , the present edition may be ex¬ 
pected to serve the needs of students of economics for 
as long a period 

The third volume reaches the high standard of 
excellent e to which the first two attained , like those, 
it reprints the articles as they stood in the original 
edition and supplements them by others either entnely 
new or in continuation of old themes Thus the 
account of the National Debt is hrought down to the 
year 1923 , and problems of recent growth and im¬ 
portance are given ample and authoritative considera¬ 
tion Social legislation in dll its branches is brought 
up-to-date, there is a very useful statement on the 
Tariff Reform movement , the aiticle on Socialism is 
full and instructive , and it is a sign of the times that 
the appendix contains an article on The Need of 
Trained Inquirers into Social Conditions ” 

An outstanding feature of the volume is its provision 
of adequate biographies of both British and foreign 
economists, and not the least uselul portion of these is 
the bibliography attached to each. Indeed, the book¬ 
lists throughout the work, like the detailed index at 
the end, will be found of exceeding great value. 

Tin and the Tin Industry • the Metal History , Character 
and Application By A. II. Mundey (Pitman’s 
Common Commodities and Industries Series) Pp 
xni f 130 (London. Sir Isaac Pitman and Sons, 
Ltd., n d ) 35 net 

The author of this book has succeeded in setting out, 
in inexpensive and handy form, a concise account of the 
^umerous industrial applications of tin and its alloys, 
ry little is said about the mineralogy, geology and 
lining of tin ores, and smelting is referred to very 
briefly. The book is well illustrated, and should prove 
helpful to those interested in' the commercial aspects 
of this very useful metal. 


The States of Aggregation the Changes in the State of 
Matter in their Dependence upon Pressure and Tem¬ 
perature . By Gustav Tammann Authorised Trans¬ 
lation from the second German edition by Dr. Robert 
Franklin Mehl. Pp, xi + 297 (London, Bombay 
and Sydney : Constable and Co , Ltd , 1926.) 245. 
net. 

Students and others interested in the heterogeneous 
equilibria of one-component systems will welcome this 
translation of Tammann's excellent work “ Aggregatzu- 
stande,” a notice of which appeared in these columns. 
It suffices to say that Dr. Mehl has produced an accurate 
and smoothly reading translation, and has thereby 
made the work available to an extended circle of 
readers. 
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